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Letter from Assistant Secretary Alvin L. Aim 

I am pleased to submit the 1996 Baseline Environmental Management Report 
(1996 Baseline Report) to Congress. This report represents another step forward 
toward our goal of improving financial and managerial control. Moreover, it 
improves greatly on previous analyses. First, it compiles and integrates cost and 
cleanup schedule information from field offices to a greater extent than prior 
efforts, thereby presenting a more complete picture than ever before. Also, this 
report provides the results of analyses of alternative case scenarios, creating a 
broader perspective in planning for the future. 

Since the 1996 Baseline Report was prepared, Environmental Management 
managers have committed to complete clean-up at most sites within ten years. For 
certain waste streams, such as high-level wastes and transuranic wastes, 
expenditures would be made after the ten-year period. Also, expenditures would 
continue for groundwater pump-and-treat projects and for surveillance and 
monitoring beyond this time frame. All facilities would, however, achieve a safe 
and secure interim end state by the end of the ten-year period. 

The 1996 Baseline Report analyzes costs over a 70-year period for achieving 
program goals. It includes ongoing costs for surveillance and maintenance, 
groundwater pump-and-treat projects, and certain costs for treatment and disposal 
of high-level and transuranic wastes that will be incurred after the ten-year period. 
These factors explain some of the differences between the 1996 Baseline Report 
estimates and the assumptions underlying the 1 0-year vision. Also, the 1996 
Baseline Report does not take into account potential efficiencies from consolidated 
treatment and disposal or cost-savings resulting from speeding up the cleanup 
schedule. 

The ten-year vision recognizes that the time table for clean-up suggested in the 
1996 Baseline Report is too slow. We need to make progress sooner. Not only 
will quicker progress help reduce risks to human health and the environment, but it 
will also greatly reduce the total cleanup costs. One message we have learned 
from the 1996 Baseline Report analysis is that the longer a cleanup takes, the 
longer one pays the "mortgage" costs to support a workforce presence on the site. 
We should not pay this cost any longer than necessary. 
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Another change that we are making is to integrate this type oflife cycle planning 
into our regular budget and planning processes. We have begun doing this in the 
new ten-year planning process that will define new, near-term objectives, greatly 
accelerate the pace of cleanup, and reduce related costs. My ten year planning 
effort flows directly from the findings of the 1996 Baseline Report. In addition to 
what we have learned about the long-term implications of continued payment of 
mortgage costs, we have learned that much of the risks and costs can be eliminated 
in the short run. 

I am challenging current assumptions. More accurately I am asking all of you -
DOE employees, contractors, regulators and stakeholders - to challenge current 
assumptions to get more cleanup done sooner than currently planned. As many of 
you know I have called for the development of a Ten-Year Plan by each of our 
sites. I believe that, properly motivated and challenged and buttressed by a 
rigorous analytical baseline of data, the talented personnel at our sites can 
substantially complete most of the cleanup within ten years. 

All the site managers have signed up to this objective, even though many realize 
that this is a stretch goal. I believe that we have no choice but to look for smarter 
ways to perform our cleanup work faster and cheaper. It is unlikely that Congress 
will appropriate the large sums of money over a sustained period necessary to 
continue on our current path. Nor should they. Each year we fail to complete a 
cleanup is another year that we must pay for secondary "support" costs necessary 
just to keeps the doors open. Our goal is not to keep the doors open at most of 
these sites. It is to reduce the risks and reduce the long-term surveillance and 
monitoring costs. We now believe we have "an end in site" across most of the 
complex. 

The 1996 Baseline Report provides a strong foundation for meeting these goals, by 
providing a mark to measure ourselves against. I strongly believe that we can 
measure significant progress over this current baseline. That was the intent of the 
baseline effort from the beginning -- to chart a course and measure progress on 
that course, and make course corrections when we are not satisfied with the 
progress. The 1996 Baseline Report provides us with starting point for 
accelerating the program and reducing the costs. 

Sincerely, 

Alvin L. Alm 
Assistant Secretary for 

Environmental Management 
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Five Sites Represent 70 Percent of 
Base Case Costs 
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Range of Estimate 
$189-$265 billion 
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$227 billion 

2046 2056 2066 

Idaho National 
Engineering 
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(Idaho) 
$19 billion (8%) 

Oak Ridge 
Reservation 
(Tennessee) 

$25 billion (10%) 

The BASE CASE is an estimation of the life-cycle costs and schedules for projects and activities needed to complete 
the Environmental Management program's mission. The most recent total cost estimate is $227 BILLION. 

Cost Estimate Assumes: 
• Compliance with existing requirements and regulations (as of October 1995). 
• Use of available technologies. 
• Current land use decisions and plans. 
Technical and productivity assumptions were developed by field officials. 
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Alternative Scenarios at Selected Sites 
Nine alternative approaches to land use, program schedule and scope were evaluated at the five highest cost sites, 
representing 70 percent of the estimated costs. Resulting cost estimates ranged from $90 to $284 billion (Base Case 
estimate for these five sites is $160 billion). 
• If overall cleanup was slower. .. 

.. .life-cycle costs would be higher 

• If only existing risks posed to offsite populations 
and workers were addressed ... 
... costs would be roughly half the Base Case estimate 
but less land and fewer facilities would be available 
for alternative future use and long-term surveillance 
and monitoring costs would be higher 

• If maximum feasible cleanup was sought ... 
... the cost would be approximately double the Base 
Case cost projection 

If maximum feasible cleanup was also constrained 
by practical factors such as future site mission, 
habitat protection, and zoning ... 
... the cost would be only slightly higher (5%) than 
the Base Case cost estimate. 

For funher information. please contact the Center for Environmental Management Information at 1-800-736-3282 or on the Internet at http://www.doe.em.gov 
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Hanford Site, Washington, October 1944. Construction at Hanford included building a 
456-foot-long structure (190-8 Water Treatment Facility, far left) to house 1. 7-mi//ion-ga//on 
water-storage tanks to feed the cooling pumps of the Hanford 8 Reactor (between water 
towers) from which the plutonium used in the 'Trinity" test in New Mexico and the "Fat Man" 
bomb dropped on Nagasaki, Japan, was produced. 

Demolition at Hanford Site, Washington, December 1994. The building being demolished 
(190-8 Water Treatment Facility) housed the water-storage tanks that fed the cooling pumps 
for the Hanford 8 Reactor. Life-cycle cost estimating requires consideration of all costs 
necessary for an activity or project from beginning to end, including characterization, design, 
remediation, operation, maintenance, support, deactivation, and disposition over the life span 
of that project. 
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Idaho National Engineering Laboratory (formerly the Idaho National Reactor Testing Station), disposing of "radioactive 
waste," 1954. These photos portray the disposal practices of the past. The Atomic Energy Commission focussed more of its 
technical talent primarily on design and operation of nuclear research and weapons material production facilities than on analyzing 
the life-cycle consequences of day-to-day operations. 
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Radioactive Waste Management Complex, Idaho National Engineering Laboratory, 1994. 
From 1967 to 1969, approximately 150,000 cubic feet of plutonium-contaminated and low
level radioactive waste was buried in "Pit Nine." Recordkeeping that does not meet today's 
standards and failed waste containment have made Pit Nine a daunting remediation challenge 
that is now underway using innovative technologies and contracting mechanisms. Today, the 
Department of Energy is conducting life-cycle analyses for projects like this to better predict 
the consequences of alternative cleanup methods and make cost-effective decisions. 



1.0 INTRODUCTION 

During World War II and the Cold War, the United States developed a massive 
industrial complex to research, produce, and test nuclear weapons. This nuclear 
weapons complex included uranium mining, nuclear reactors, chemical processing 
buildings, metal machining plants, laboratories, and maintenance facilities that 
manufactured tens of thousands of nuclear warheads, and conducted more than one 
thousand nuclear explosion tests. 

Weapons production stopped in the late 1980s, initially to correct widespread 
environmental and safety problems, and was later ended indefinitely because of the end 
of Cold War. The work remaining, and the subject of this analysis, is the legacy of 
thousands of contaminated areas and buildings, and large volumes of "backlog" waste 
and special nuclear materials requiring treatment, stabilization, and disposal. (See 
Appendix B for a further discussion of the causes of the environmental legacy being 
addressed by the Environmental Management program.) Approximately one-half 
million cubic meters of radioactive high-level, mixed, and low-level waste must be 
stabilized, safeguarded, and dis positioned, including a quantity of plutonium sufficient 
to fabricate thousands of nuclear weapons. Therefore, the security as well as the safety 
of this material is of paramount importance. Moreover, because plutonium can 
spontaneously ignite in certain circumstances when in contact with moist air, careful 
attention must be paid to handling and storage safety. 

In 1989, the Department of Energy established the Environmental Restoration and 
Waste Management program, now called the Environmental Management program, to 
consolidate ongoing activities and accelerate efforts to address the inactive production 
facilities and sites and the accumulated waste, contamination, and materials. Six years 
later, this program is responsible for the maintenance and stabilization as well as the 
environmental restoration and waste management work at virtually the entire nuclear 
weapons complex not being used for continued weapons activities. The 
Environmental Management program is the largest environmental stewardship 
program in the world, with !50 sites in approximately 30 states and Puerto Rico. 

1.1 THE 1996 BASELINE ENVIRONMENTAL 
MANAGEMENT REPORT 

The primary mission of the Department of Energy's Environmental Management 
program is to reduce health and safety risks from radioactive waste and environmental 
contamination resulting from developing, producing, and testing nuclear material for 
weapons. The 1996 Baseline Environmental Management Report provides a total life
cycle cost estimate and anticipated schedule of the projects and activities necessary to 
carry out the Environmental Management program's missions for environmental 
remediation, waste management, basic science, technology development, the transition 
of operational facilities to safe shutdown status, and the safeguarding and security of 
special nuclear materials. 

1-1 



For more comprehensive information about the Environmental Management program and a description of 
program accomplishments and other related initiatives, see the following published reports: 

Charting the Course: The Future Use Report (April 1996) provides results of the 
CHARTINGTiiECoURSE Department-wide Future Use Project and discusses the future-use planning efforts 

. .• . •. ,,~.l'lmJREUSERI!I'<llrr under way at 20 Department research and former 
•<;~,,;, nuclear weapons production sites. Sixteen of the 20 
, •·····' . participating sites, in collaboration with Tribal and local 

.'''; :::'\iill!J~f/;iw£@#'•'; ""•• governments and stakeholders, developed 
recommendations regarding the future use of site land 
and facilities. 

Environmental Management 1996 (April 1996) is the 
Office of Environmental Management's annual report on 
the program's progress. It assesses the program's 
performance in 1995 compared with 1994. 

Taking Stock: A Look at the Opportunities and 
Challenges Posed by Inventories from the Cold War 
Era (January 1996) reports on a Department-wide effort 
to improve management and disposition and to reduce 
costs for materials that no longer have clearly defined or 
immediate uses. 

Closing the Circle on the Splitting of the Atom 
(January 1996, second printing) describes existing 
environmental, safety, and health problems throughout 
the nuclear weapons complex, and what the Department 
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Risks and the Risk Debate: Searching for Common 
Ground, "The First Step" (June 1995) details the 
findings of the Department's first effort to develop a 
consistent approach to evaluating risks throughout the 
nuclear weapons complex. This draft risk report 
provides a qualitative risk evaluation of 1,199 
environmental management activities planned for FY 1996. This report will be 
finalized in Summer 1996. 

To obtain copies of these reports, or for more information on the Environmental 
Management program, please contact the Center for Environmental Management 
Information at 1-800-7-EM-DATA. 

The Department of Energy prepared this report as an analytical tool to help guide 
Departmental decisions and to provide an accounting of the Department's progress, 
spending, and plans. In addition, federal law requires the Secretary of Energy to 
regularly submit a Baseline Environmental Management Report. The 1996 Baseline 
Environmental Management Report (Baseline Report) is the second of these reports. In 
addition, the report serves as a benchmark - or starting point - in the development of 
new "Ten-Year Plans" that are being prepared to define new, near-term cleanup 
objectives and greatly accelerate the pace and reduce the costs of cleanup over current 
plans. 

The first report, prepared in 1995, estimated that the total cost of the Environmental 
Management program's mission will be between $200 and $350 billion over a 75-year 
period. Significant decisions made over the past 12 months have changed the projected 
scope of the Environmental Management program presented in the 1995 report. For 
example, new technical approaches at the Hanford Site in Washington, the Idaho 
National Engineering Laboratory, and the Rocky Flats Environmental Technology Site 
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in Colorado have affected the cost and schedule estimates for these sites. The 1996 
Baseline Report highlights these changes, both at the site level and at the national level. 
Guided by a new ten-year planning process, we are confident that we can further reduce 
the costs and accelerate the pace of cleanup through better coordination between sites, 
use of "breakthrough management" and use of new technologies. 

Because the program is only seven years 
into a life cycle that spans over 75 years, 
many decisions will be made that can 
dramatically change the direction of the 
program. In addition to illustrating the 
assumed path forward, the 1996 Baseline 
Report presents policy analyses that 
examine the consequences of modifying 
key program assumptions. The analyses 
presented include answers to the following 
questions: 

• Land Use- What effect will 
future land-use decisions have on 
the overall scope, cost, and 
schedule of cleanup for 
Environmental Management sites? 

• Program and Project 
Scheduling - What are the cost 
consequences of delaying or 
accelerating programs and 
projects? What is the relationship 
between program pace, schedule, and waste volumes? 

• A "Minimal Action" Scenario- What is the minimum funding necessary to 
prevent risks to human health or the environment from increasing for 75 years 
in the absence of the constraints of current legal requirements? 

The 1996 Baseline Report is based on current (as of late 1995) national and site-level 
assumptions regarding the actions or activities that are most likely to occur in the future. 
It is expected that these projected activities will change in the future. In fact, one of the 
principal purposes of this report is to inform a national debate on what the best future 
course should be. 
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1.2 OVERVIEW OF THE 1996 BASELINE REPORT 

The 1996 Baseline Report consists of an executive summary and three volumes: Volume 
I, the 1996 Baseline Environmental Management Report, and Volumes II and ill, Site 
Summaries for the 1996 Baseline Environment Management Report. 

Volume I contains eight chapters: 

Chapter 1 introduces and provides an overview of the 1996 Baseline Report. 

Chapter 2 describes how the Environmental Management program is organized to 
provide remedies to the environmental legacy of the nuclear weapons complex. Six 
functional areas are described: environmental restoration, waste management, nuclear 
material and facility stabilization, science and technology development, landlord, and 
national program planning and management. 

Chapter 3 defines the "Base Case," which is a long-range projection of costs, schedules and 
activities that describe the Environmental Management program from its current state to 
completion. This chapter describes the challenges involved in developing a life-cycle cost 
estimate for the Environmental Management program and outlines the general methodology 
and key assumptions used to develop the Base Case. The key Base Case assumptions are 
divided into four main categories: funding, scheduling/site completion, land use, and 
functional area. 
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Chapter 4 summarizes the Base Case results. These results represent a new baseline 
for the Environmental Management program and depict the most likely scenario for the 
program based on current assumptions. This chapter also includes summary results of 
two Base Case analyses: science and technology development and pollution prevention. 

Chapter 5 compares the 1995 and 1996 Base Case results and describes how the Base 
Case changed since last year. 

Chapter 6 examines alternative scenarios that are built on the Base Case. These 
alternative scenarios examine the impacts to cost and schedule estimates that result from 
varying program assumptions. Included are three scenarios: land use, program and 
project scheduling, and minimal action. 

Chapter 7 compares the results of the Base Case and the alternative scenarios in three 
areas: life-cycle cost estimates, program end states, and overall benefits and losses. This 
chapter provides side-by-side comparisons of the results that are presented separately in 
Chapters 4 and 6. 

Chapter 8 discusses the various conclusions of this year's report and how baseline 
planning exercises will continue in the Environmental Management program. 

Volume I also contains several appendices: 

Appendix A contains the Baseline Environmental Management Report requirements in 
the National Defense Authorization Acts for FY 1994 and FY 1995. 

Appendix B describes the sources of the environmental legacy being addressed by the 
Environmental Management program, such as the steps in the nuclear weapons 
production process and the resulting contamination. 

Appendix C describes the Baseline Report methodology and presents a detailed 
discussion of the following areas: setting assumptions; defining activities and projects 
for major program elements; developing categories for personnel requirements; 
gathering and assembling data; conducting integration analyses; estimating program 
improvements; developing documentation; and involving stakeholders. 

Appendix D provides supporting information for the land-use scenario analysis. 

Appendix E discusses the effects of productivity and discounting on the Base Case 
estimate. 

Appendix F describes the methodology for the analysis of the effects of technology 
development on the Base Case Estimate. 

Appendix G describes the methodology for the analysis of the effects of pollution 
prevention efforts on the Base Case estimate. 

Appendix H lists the various Department of Energy reading rooms where copies of this 
report and other Departmental information may be obtained. 

Volumes II and III contain summaries for each site included in the Base Case estimate. 
The site summaries provide specific information about the activities and projected costs 
at each site as requested by the National Defense Authorization Act. The site 
summaries are organized by state. Each summary provides a brief discussion of the 
site's current and future missions, followed by discussions of the projects and activities 
necessary to remediate the site. The summaries also provide more detail about the site
specific assumptions used to develop the Base Case. 

1-5 



Construction of the first high-level waste tanks at Hanford Site, Washington, 1944. 
Designed for a useful life of 25 years, these tanks contain intensely radioactive acids and 
solvents resulting from reprocessing spent nuclear reactor fuel elements to extract plutonium 
and uranium. Approximately half of the 177 tanks were a "single shell", such as these, while 
others were "double shell" tanks. Because workers during the Cold War typically filled the 
tanks without sampling the waste and without recordkeeping that would meet toclay's 
standards, the Department is now undertaking a complex and hazardous effort to characterize 
the waste already in the tanks. 
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Installing a mixing pump 
in tank 1 01-SY at Hanford 
Site, Washington, 1993. 
This custom-built pump was 
critical in controlling the 
buildup of explosive gases 
in the tank, which was 
identified as one of the 
most urgent safety risks in 
the former nuclear weapons 
complex at the time. The 
ongoing cost for simply 
averting serious safety 
problems in these tanks is 
approximately $300 million 
per year. Beyond this 
routine safety operation, the 
Department is planning to 
remove the waste from the 
tank, which is the focus of a 
top-priority multibillion 
dollar, multidecade effort. 
The cost and complexity of 
dealing with these tanks 
provides excellent 
examples of the benefits of 
life-cycle planning and cost 
estimation. Characterizing 
the waste and treating it for 
disposal, after many years 
of storage, is significantly 
more expensive, complex, 
and hazardous than if the 
work was done as part of 
the production process. 



2.0 THE ENVIRONMENTAL MANAGEMENT 
PROGRAM 

The Department established the Environmental Management program in 1989 to 
address the environmental legacy of nuclear weapons production and other sources of 
potential pollutants such as nuclear research. The Environmental Management program 
encompasses six major functional areas: (1) environmental restoration, (2) waste 
management, (3) nuclear material and facility stabilization, (4) science and technology 
development (5) landlord, and (6) national program planning and management. These 
six areas are all interrelated. Figure 2.1 graphically depicts the scope of the 
Environmental Management program and the key interrelationships of the six major 
areas. Waste management involves the safe treatment, storage, and disposal of existing 
waste and waste yet to be generated. Environmental restoration activities address 
remediation of contaminated soil and water as well as decommissioning of contaminated 
surplus facilities. Nuclear material and facility stabilization involves stabilizing and 
consolidating special nuclear materials such as plutonium and highly enriched uranium 
and deactivating surplus facilities to a safe, low maintenance condition while awaiting 
final decommissioning. Science and technology development refers to a variety of basic 
and applied research activities that explore more effective and less expensive remedies 

Characterization 
Assessment 

Waste 
Storage 

or Disposal 

Figure 2. 1. Overview of Environmental Management Activities 
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to address the environmental and safety problems of the Environmental Management 
program. Landlord functions represent crosscutting site-wide support activities such as 
road maintenance and fire and ambulance services. National program planning and 
management encompasses Headquarters functions. The following subsections describe 
each major area. 

The U.S. Department of Energy requires management of its sites and facilities in 
compliance with applicable federal, state, and local regulations. The Base Case 
described in this report is a "compliance case" (that is, based on compliance with all 
applicable provisions of laws, permits, regulations, orders, and agreements) in effect 
throughout the Department of Energy complex. The following box provides a list of 
the major federal laws that directly influence the functional area strategies outlined in 
this chapter. 

2.1 ENVIRONMENTAL RESTORATION 

Mission 

The Environmental Restoration program's overall mission is to protect human health 
and the environment from risks posed by inactive, surplus facilities and contaminated 
areas. The program is accomplishing this mission by remediating sites and facilities in 
the most cost-efficient and responsible manner possible to provide for future beneficial 
use while complying with applicable environmental regulations. Environmental 
restoration activities are prioritized based upon various factors, including the goals of 
reducing risks at all sites and compliance with existing laws, regulations, and 
agreements. Most actions are designed to either clean up or contain contamination in 
the environment (including soil, ground water, and surface water) or to decommission 
contaminated buildings (including reactors and chemical processing buildings). Related 
activities conducted to support these actions may include immediate treatment of 
contaminated soils or ground water, packaging of waste for commercial treatment and/or 
disposal, and onsite disposal of consolidated contaminated media such as soils or 
building rubble. 
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Cleanup goals and remedies for each contaminated area are decided through processes 
established by federal and state laws and other legal agreements. These processes 
involve decisionmakers outside of the Department such as the states, the U.S. 
Environmental Protection Agency, and the U.S. Nuclear Regulatory Commission. The 
environmental restoration process described below is a generic approach based 
primarily on requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act, as amended. Other statutes that influence the process 
include the Resource Conservation and Recovery Act, as amended, and the National 
Environmental Policy Act. 

The Remediation Process 

Initially, the Department characterizes a contaminated area to identify contaminants, 
determine the extent of contamination, and assess potential threats to public health and 
the environment. If a significant contamination problem is indicated, and a fast and 
limited cleanup or containment action could mitigate this problem, the Department may 
conduct an expedited response action or interim action. To date, the Department has 
completed over 500 such limited actions, avoiding larger contamination problems that 
could have resulted from delay. 

Upon completion of characterization, the Department performs a detailed analysis to 
quantify existing risks and evaluate remedial alternatives. The analysis is followed by a 
formal decision process, including public meetings and a formal comment period. If the 
results of the analysis indicate that a contaminated area does not pose a threat to public 
health or the environment, or that a previously completed limited action adequately 
remediated the contamination, the Department makes a decision to take "No Further 
Action," in conjunction with the regulators, the U.S. Environmental Protection Agency, 
and the host state. If, however, a threat is deemed to be present, the Department 
identifies and implements the appropriate remedial action. 

The Department of Energy reviews potential activities to determine how much waste 
will be generated in the cleanup and makes provisions for its storage, treatment, and/or 
disposal. If actual cleanup (for example, a removal action) is not practical, or not 
required because of decisions regarding future land use, the Department may take steps 
to stop or slow the spread of contamination by implementing containment technologies. 
Actions depend on the contaminants and the medium (for example, soil and ground 
water) in which they are found. Contaminants such as hazardous organic chemicals or 
fuel oil are often highly mobile but can be effectively removed from the media and 
destroyed. Heavy metals and radioactive materials are often less mobile but cannot be 
destroyed, even when it is possible to remove them from the media. 

Radioactivity will decay naturally over time, but it can take from a few days to tens of 
thousands of years to become less harmful. During this time, heavy metal contaminated 
soils and radioactive waste that pose threats to public health and the environment must 
be contained, stabilized, or moved to a safer place. Containment structures associated 
with contamination that has not been fully remediated or that has been stabilized in 
place must be continuously monitored and maintained. 
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To date, the Department has completed 119 remedial action projects. Another 111 
projects are under way. These projects have included cleanup of contaminated soils, 
construction of ground-water treatment facilities, and retrieval of buried waste. The 
Department is positioned to accomplish even more cleanup in the near term as many 
characterization activities are complete or nearing completion, and many formal cleanup 
decisions will be made over the next few years. 

The Decommissioning Process 

Decommissioning of surplus facilities involves a decisionmaking process similar to the 
process used for environmental remediation: characterization followed by detailed 
analysis of alternatives and formal remedy selection. Based on a joint policy between 
the Environmental Protection Agency and the Department of Energy, provisions of the 
Comprehensive Environmental Response, Compensation, and Liability Act generally 
govern decommissioning activities, which are conducted as "non-time critical removal 
actions." 

Decommissioning activities, which occur after facilities have been stabilized and 
deactivated, address contamination that is already contained within buildings. Building 
deterioration, however, may pose a substantial hazard to surveillance and 
decommissioning workers, and the recurring costs associated with maintaining surplus 
facilities absorb resources that could be better spent on remediation. These issues raise 
important policy and planning questions. 

Of the 3,500 contaminated facilities that are surplus, or projected to be surplus within 
the next ten years, the Department has decommissioned 100 facilities to date. In spite of 
its modest beginnings, the program has placed a priority on minimizing secondary waste 
and has recycled 7.24 million kilograms (16 million pounds) of scrap metal from 
dismantled facilities and equipment. 

2.2 WASTE MANAGEMENT 

Mission 

The Waste Management program's mission is to treat, store, and dispose of waste 
generated during past and future Department of Energy activities. This includes 
managing large volumes of "backlog" waste that currently exist at various facilities 
throughout the United States. For example, at the end of 1995, approximately 600,000 
cubic meters (786,000 cubic yards) of radioactive waste were stored in facilities at 
various Department of Energy installations. Additional waste is expected from 
environmental restoration and nuclear material and facility stabilization activities and 
from other ongoing activities within the Department. 

Based on definitions contained in regulations, waste is divided into categories that 
include high-level, transuranic, mixed transuranic, low-level, low-level mixed, uranium 
mill tailings, hazardous, sanitary, and special case waste. See the following box for a 
brief description of each waste type. Because they have specific requirements for 
treatment, storage, and disposal, each waste type requires a different management 
strategy. 
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Strategies 

Even more than environmental restoration processes, waste management strategies 
depend on following detailed regulatory requirements. These include the Resource 
Conservation and Recovery Act, as implemented through permits, compliance 
agreements, and consent orders into which the Department has entered with host states 
and the U.S. Environmental Protection Agency. For example, the Federal Facility 
Compliance Act of 1992, which amended the Resource Conservation and Recovery Act, 
waives sovereign immunity for all federal agencies and specifically requires the 
Department to submit Site Treatment Plans and enter into compliance agreements with 
the states specifying treatment plans and schedules for mixed waste (including high
level, transuranic, and low-level mixed waste). As a result of this Act, the Department 
has entered into negotiated compliance orders between state regulators and/or the U.S. 
Environmental Protection Agency for 29 states and is currently negotiating orders for six 
sites. 

High-Level Waste 

Approximately 350,000 cubic meters (459,000 cubic yards) of high-level waste is 
currently stored at four sites: Hanford Site, Idaho National Engineering Laboratory, 
Savannah River Site, and West Valley Demonstration Project. The Department has 
ended production operations involving special nuclear materials and is phasing out 
chemical processing of spent nuclear fuel. As a result, the Department does not expect 
large volumes of high-level waste to be generated in the future. Small amounts, 
however, will be generated during nuclear material and facility stabilization activities. 

Two statutes provide the principal regulatory basis for high-level waste. The Atomic 
Energy Act governs the radioactive constituents of high-level waste and Subtitle C of 
the Resource Conservation and Recovery Act governs the hazardous constituents. 
Based on regulatory requirements, liquid high-level waste must be converted to a 
durable, stable, solid form for disposal. The preferred treatment for most high-level 
waste is vitrification (that is, mixing liquid high-level waste with glass frit and heating it 
to create glass that is solidified inside steel canisters). A vitrification facility at the 
Savannah River Site in South Carolina recently began operations, and a facility at the 
West Valley Demonstration Project in western New York plans to begin operating in 
1996. 

Presently, no disposal facility for high-level waste is available. The Department will 
oversee the placement of high-level waste in a national geologic repository developed by 
the Department of Energy's Office of Civilian Radioactive Waste Management. This 
office currently plans to have a repository available for high-level waste shipments by 
2015. However, based on site scheduling assumptions, this report assumes that a high
level waste repository will be available to accept Department of Energy waste in 
approximately 2016. 
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Transuranic and Mixed Transuranic Waste 

Pending the availability of a geologic repository, many sites store transuranic waste, 
including the Hanford Site, Idaho National Engineering Laboratory, Los Alamos 
National Laboratory, Nevada Test Site, Oak Ridge Reservation, Rocky Flats 
Environmental Technology Site, and Savannah River Site. Storage facilities for 
transuranic waste are upgraded or built to comply with requirements under Subtitle C of 
the Resource Conservation and Recovery Act. Before 1970, this waste was buried in 
shallow trenches, mostly at the Idaho National Engineering Laboratory and the Hanford 
Site. Some burial site retrieval actions are now determined by the Environmental 
Restoration program through a process that is specified by the Comprehensive 
Environmental Response, Compensation, and Liability Act. 

Treatment of mixed transuranic waste (radioactive and hazardous) to remove, or reduce 
to acceptable levels, the constituents in the waste restricted by land disposal restrictions, 
may be required under the Resource Conservation and Recovery Act. Mixed 
transuranic waste treatment requirements are being assessed as part of the Waste 
Isolation Pilot Plant test phase. The Waste Isolation Pilot Plant is a deep geologic 
repository that the Department excavated in the 1980s for disposal of transuranic waste. 
The Plant is located in a salt bed 640 meters (2, 100 feet) below the surface in southern 
New Mexico. The Department plans to use this facility to dispose of transuranic waste 
beginning in 1998, pending completion of regulatory compliance demonstrations. 

Low-Level Waste 

Low-level waste ranges from low-activity waste that can be disposed of by shallow land 
disposal techniques to high-activity waste that requires disposal techniques providing 
greater confinement. Over 30 installations currently generate low-level waste. The 
Hanford Site, Idaho National Engineering Laboratory, Los Alamos National 
Laboratory, Nevada Test Site, Oak Ridge Reservation, and Savannah River Site store 
low-level waste on a long-term basis. 

Low-level waste generally undergoes minimum treatment (that is, volume reduction, 
solidification of liquids, and packaging) before transportation and disposal. Low-level 
waste storage is kept to a minimum because disposal operations are ongoing at six 
installations. Waste radioactivity levels (low-level waste can have high or low levels of 
radioactivity) and geohydrological conditions influence disposal methods (for example, 
shallow land burial or engineered vaults). 

In response to a recommendation from the Defense Facilities Nuclear Safety Board, the 
Department is taking steps to integrate low-level waste management and determine the 
future disposal configuration. 

Low-Level Mixed Waste 

Until the late 1980s, most low-level mixed waste was routinely disposed of by shallow 
land burial. However, enactment of the Resource Conservation and Recovery Act 
limited land disposal of low-level mixed waste, which is subject to land disposal 
restrictions, unless treatment standards are met or a variance is granted. As a result, the 
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Department currently plans to treat most low-level mixed waste at Department of 
Energy sites. 

Treatment strategies for low-level mixed waste have been developed through 
interactions between the Department, states, and stakeholders. Disposal locations will 
be determined in conjunction with the Waste Management Programmatic 
Environmental Impact Statement; site-specific Environmental Impact Statements; state 
regulators; and local stakeholders. For purposes of this analysis, the Department 
assumed that mixed low-level waste will be disposed of at the existing low-level waste 
sites: Hanford Site, Idaho National Engineering Laboratory, Los Alamos National 
Laboratory, Nevada Test Site, Oak Ridge Reservation, Savannah River Site, and 
commercial facilities. 

Hazardous Waste 

Hazardous waste includes materials identified as hazardoLJs or requiring regulatory 
control as stipulated by Subtitle C of the Resource Conservation and Recovery Act. 
For purposes of this report, the definition of hazarious waste includes Toxic Substances 
Control Act-regulated material, such as asbestos and polychlorinated biphenyls. Land 
disposal restrictions under the Resource Conservation and Recovery Act require 
treatment of the hazardous constituents of waste to specific concentration levels before 
disposal. These regulations are implemented by the states and the Environmental 
Protection Agency regions and apply to local Department of Energy operations. All 
waste management facilities must meet stringent waste acceptance criteria. 

In general, hazardous waste generated by the Environmental Management program is 
sent to commercial treatment and disposal facilities. Permitted commercial facilities 
manage approximately 10,000 cubic meters (13,100 cubic yards) of the Department's 
hazardous waste annually. Small amounts of hazardous waste await treatment and 
disposal, except for waste being accumulated for shipment to commercial facilities. 

Sanitary Waste 

Sanitary waste includes materials that are not hazardous or radioactive. There are 
essentially two types of sanitary waste: solid and liquid. Solid sanitary waste includes 
garbage, rubble, and other nonhazardous debris routinely generated by construction or 
other activities. It is regulated under SubtitleD of the Resource Conservation and 
Recovery Act and is typically disposed of in onsite sanitary landfills or shipped offsite 
to municipal landfills. Liquid sanitary waste includes sewage and industrial wastewater 
that is regulated by the Clean Water Act and the National Pollutant Discharge 
Elimination System. Treatment of liquid sanitary waste is usually accomplished at 
onsite or municipally-owned facilities. Industrial wastewater undergoes pretreatment 
processes before being discharged. 

Special Case Waste 

Special case waste is waste that is not high-level or transuranic, but requires greater 
confinement than shallow land burial. This waste is similar to Greater-Than-Class C 
waste regulated by the Nuclear Regulatory Commission. Only a few sites contain 
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special case waste. These sites include the Hanford Site, Idaho National Engineering 
Laboratory and Grand Junction Projects Office. A decision has not been made 
regarding disposal of special case waste. However, the Department is considering 
several disposal options, including disposal onsite and in a national repository. 

Spent Nuclear Fuel 

Spent nuclear fuel is not regulated as a waste material. It consists of nuclear materials 
or heavy metals such as uranium, plutonium, or thorium withdrawn from a nuclear 
reactor or another neutron irradiation facility. Spent nuclear fuel exists primarily in 
solid form as metal-clad rods that require no treatment for near-term storage. However, 
broken or punctured rods must be overpacked to contain the radioactive material. Most 
spent fuel is stored in water pools (for example, at Hanford Site, Idaho National 
Engineering Laboratory, and Savannah River Site). This traditional storage method 
requires constant maintenance, such as water purification, to prevent corrosion of the 
fuel rods. Some spent fuel is stored in dry casks (for example, at Oak Ridge 
Reservation). The Department is developing dry above-ground facilities to provide 
safer and more efficient storage. Some treatment of spent nuclear fuel may be required 
before final disposal in a geologic repository. Until a repository is available, the 
Department will provide for the management of spent nuclear fuel and related facilities, 
including interim activities necessary to ensure safe storage. 

Spent nuclear fuel includes all nuclear fuel generated by Department of Energy 
production reactors, university and government research reactors, foreign research 
reactors that use fuel of U.S. origin, and naval nuclear propulsion reactors (including 
training, prototype, and service reactors). Except for a few special cases (for example, 
Three Mile Island), the Environmental Management program is not responsible for 
managing spent nuclear fuel from commercial reactors. 

In January 1996, the Environmental Management program transferred management of 
spent nuclear fuel from the Waste Management program to the Nuclear Material and 
Facility Stabilization program. This shift occurred because spent nuclear fuel is closely 
related to the special nuclear materials already managed by the Nuclear Material and 
Facility Stabilization program. For purposes of the 1996 Baseline Report, spent nuclear 
fuel is included in the Waste Management program's cost estimates and functional 
element discussion. Future reports will address spent nuclear fuel with the Nuclear 
Material and Facility Stabilization program. 
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2.3 NUCLEAR MATERIAL AND FACILITY 
STABILIZATION 

Mission 

The mission of the Nuclear Material and Facility Stabilization program consists of three 
primary elements: stabilizing and storing nuclear materials prior to final disposition, 
deactivating surplus facilities, and managing spent nuclear fuel treatment and storage. 
Integral within each element is a surveillance and maintenance function. Surveillance 
and maintenance encompasses all actions required to ensure that adequate material and 
facility safety and security requirements are met. 

The program is responsible for a large number of geographically dispersed sites and 
facilities; large quantities of radioactive, hazardous, and toxic materials in a variety of 
chemical and physical forms and storage configurations; and an aging complex of 
processing and production facilities historically used for chemical and physical 
processing of many different types of nuclear material. The following summary of 
major facilities and materials that are under the purview of the Nuclear Material and 
Facility Stabilization program illustrates the breadth and complexity of the program's 
miSSIOn: 

13 nuclear reactors; 

41 radioactive processing facilities; 

• approximately 3,000 surplus buildings contaminated with and generally 
containing radioactive, hazardous, and toxic materials; 

39 million liters (10.1 million gallons) of acids containing radioactive 
contaminants; 

• nearly 3,000 metric tons (3,300 tons)of spent nuclear fuel; 

several thousand kilograms of plutonium in various forms and locations; 
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• 37,000 packages of plutonium materials and related waste products; 

• 75 million curies of cesium and strontium; and 

• a large inventory of nuclear materials awaiting long-term storage and final 
disposition decisions. 

Strategy 

Nuclear material and facility stabilization activities manage and mitigate many of the 
urgent risks facing the Department. These risks are associated with a wide variety of 
materials and facilities, including various forms of plutonium, uranium and spent fuel; 
high-activity cesium capsules; aging facilities; hazardous chemicals; and special 
isotopes. The broad scope and potential impacts on the public and workers associated 
with these risks reinforce the need for risk-based planning to address the risks posed by 
the material and facilities. 

Nuclear material and facility stabilization activities are also instrumental in reducing the 
overall scope of materials and facilities that the Environmental Management program 
must address. Because many special nuclear materials and surplus facilities require 
significant resource expenditures for maintenance in a safe and secure condition, the 
program's stabilization, consolidation, and material removal activities are essential to 
reduce the need for major facility systems and to reduce security perimeters (and other 
surveillance and maintenance requirements). These actions significantly decrease the 
annual cost required to maintain materials and facilities in a safe and secure manner, 
thereby reducing the estimated life-cycle cost of the Environmental Management 
program. 

Nuclear Material Stabilization 

The end of the Cold War resulted in an abrupt halt to nuclear material production 
facilities and reactor operations, leaving nuclear material in a variety of chemical and 
physical forms, packaging configurations, and geographical locations. Stabilization 
activities reduce near-term risks associated with current storage configurations by 
placing these materials in a condition that is suitable for long-term storage. The 
principal materials of concern include plutonium (solutions, metals, oxides, and 
residues), uranium (solutions, solids, and gaseous compounds) and special isotopes 
(americium, curium, neptunium, and plutonium-242). In some cases, stabilization also 
involves long-term storage of nuclear materials prior to their ultimate disposition. 

Facility Deactivation 

Upon completion of stabilization activities, the Department undertakes deactivation 
activities to remove materials, shut down facility systems, and remove or de-energize 
equipment. Deactivation activities reduce physical risks and hazards to the public, 
workers, and the environment by placing surplus facilities in a safe, stable condition. 
Once hazards associated with surplus facilities are mitigated, costs for maintaining the 
facilities can be significantly reduced. 
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2.4 SCIENCE AND TECHNOLOGY DEVELOPMENT 

Mission 

Developing new technologies to address the environmental challenges in the former 
nuclear weapons complex is an integral part of the Environmental Management 
program. The mission of the technology development program is to develop new 
technologies that will allow the Department to reduce risks to people and the 
environment, reduce cleanup costs, and address environmental problems for which no 
solutions currently exist. 

The Department has targeted five major remediation and waste management "focus 
areas" for action on the basis of risk, prevalence, or environmental requirements and 
regulations. (See the following box). The focus area strategy is to identify and develop 
specific technologies to clean up the nuclear weapons complex and manage waste more 
quickly, more safely, and at a lower cost, using the best capabilities available in industry, 
academia, and Department laboratories. Focus area management teams include 
stakeholders and representatives from across the Environmental Management program. 

In 1996, the Department initiated an Environmental Management Science program to 
develop a targeted long-term basic research agenda for environmental problems. One of 
the goals of the program is to ensure that "transformational" or breakthrough 
approaches lead to significantly reduced cleanup costs and risks to workers and the 
public. The program will "bridge the gap" between broad fundamental research 
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performed in the Department of Energy's Office of Energy Research, and needs-driven 
applied technology development historically conducted by the Environmental 
Management program. This effort will stimulate the nation's science infrastructure to 
focus on critical national environmental management problems. Also included in the 
Office of Science and Technology is the Risk Policy program. The goal of this program 
is to conduct and integrate risk management and analysis activities into the 
Environmental Management decisionmaking process. 

2.5 LANDLORD FUNCTIONS 

In addition to the four major functional areas discussed above, the Environmental 
Management program must perform landlord (infrastructure support) activities that are 
both directly and indirectly related to its mission. Landlord functions include cross
cutting, site-wide activities such as managing electrical systems, laboratory support, road 
maintenance and upgrades, fire protection, quality assurance, safety and environmental 
monitoring, sanitary sewer systems, laundry services (for contaminated clothing and 
other materials), utilities, roadways, and security reviews. Landlord functions are 
required to keep communication, transportation, and security systems operational at 
environmental management sites and, in many cases, to meet environmental regulatory 
requirements. 

Some of the sites under the purview of the Environmental Management program cover 
hundreds of miles of land, and contain hundreds of buildings and facilities. For 
example, the 1 ,450-square kilometer (560-square mile) Hanford Site in Washington 
State has its own fire department, security force, and medical center. The program 
maintains a utility infrastructure at Hanford that provides steam and sewage treatment, 
maintains grounds and roads, and provides onsite mass transit. 

In some instances, the Environmental Management program has landlord 
responsibilities for entire sites. In general, infrastructure-related costs are typical at large 
sites where the majority of program costs are incurred. For example, Hanford Site, 
Idaho National Engineering Laboratory, Oak Ridge K-25 Site, Rocky Flats 
Environmental Technology Site, and the Savannah River Site have large landlord 
programs. 

2.6 NATIONAL PROGRAM PLANNING AND 
MANAGEMENT 

In addition to its presence at Department of Energy sites, the Environmental 
Management program performs several functions at Headquarters. These functions are 
primarily focused on planning, management, and oversight. Specific roles of 
Headquarters personnel include establishing policy and conducting program reviews to 
ensure adherence to policy; preparing program-wide budgets based upon field input; 
coordinating with Congress and other federal agencies; coordinating with national 
stakeholder organizations; managing national initiatives; overseeing site safety 
programs; establishing and tracking program performance measures; preparing national 
reports; and developing program strategic plans. 
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Uranium mining, United States Atomic Energy Commission, Colorado, 1958. Uranium 
mining expanded dramatically in the United States after World War II, from 38,000 tons in 
1948 to 5.2 million tons in 1958-- nearly all of it for nuclear weapons production. The United 
States mined about 60 million tons of ore to produce its uranium. 

Excavation of uranium mill tailings from a residential septic system, Grand Junction, 
Colorado, 1993. Uranium mining produced large volumes of a sand/ike byproduct called "mill 
tailings," containing both toxic heavy metals and radioactive radium and thorium. Uranium-mill 
tailings account for a small fraction of the radioactivity in the byproducts of weapons 
production, but they constitute 96 percent of the total volume of radioactive byproducts for 
which the Environmental Management program is responsible. Because uranium mills 
typically piled tailings without covers or containment, some material was spread by wind or 
water. Life-cycle planning is an effective way to understand and predict the importance of 
such precautions and, ultimately, is an effective method for ensuring long-term cost savings. 



3.0 WHAT IS THE BASE CASE? 

This chapter presents the assumptions that define the Base Case cost estimate for the 
1996 Baseline Report. 

The Environmental Management Base Case is a long-range projection of activities, 
schedules, and associated costs that describes the current Environmental Management 
program from its present state to completion (see "Why Life-Cycle Estimates") based 
upon compliance with current laws, regulations, and agreements. The Base Case looks 
to the future based on the knowledge, information, and assumptions that are available 
today. Because these inputs are rapidly changing, the 1996 Base Case is essentially a 
snapshot in time of a dynamic and complex program. In addition, this analysis helps 
identify missing information necessary for effective planning. The Base Case is not a 
budget estimate or a program funding request. Nor is it intended to provide details on 
specific projects. 

Section 3.1 describes the Environmental Management Base Case and discusses the 
challenges inherent in developing it. Sections 3.2 and 3.3 provide an overview of the 
Base Case development methodology and key Base Case assumptions. Section 3.4 
discusses support costs. (For further methodology details, see Appendix C, which 
provides a detailed explanation of the Base Case development process. For site-specific 
assumptions, see the site narratives in the 1996 Baseline Report, Volumes II and ill.) 

The information in the Base Case falls into four categories: ( 1) descriptions of 
Environmental Management activities; (2) estimates of their annual costs; (3) estimates 
of the annual waste volumes generated by each activity and ( 4) initial schedule estimates 
for each activity, including starting dates and duration. "Activities" are specific sets of 
actions taken to manage special nuclear materials or contaminated facilities, remediate 
contaminated areas, manage waste, maintain federal lands and facilities, and manage the 
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programs individually and collectively in an integrated manner. 

3.1 LIMITATIONS OF A LIFE-CYCLE ESTIMATE 

Developing a life-cycle estimate for the Environmental Management program involves a 
number of challenges related to the length, scope, and complexity of the cleanup effort 
and the uncertain and changeable nature of the program. The purpose of outlining the 
challenges is to explain the element of uncertainty in the Base Case estimates and the 
development of Base Case assumptions (addressed later in this chapter). 

Projecting future activities and costs is always fraught with uncertainty. This 
uncertainty is compounded when projecting the path of an unprecedented program such 
as stabilizing and remediating the facilities and residues of the nuclear weapons 
complex, which is expected to last decades and will be affected by unpredictable factors, 
such as the development of new technologies and laws, and is extremely controversial. 
Nonetheless, these are also some of the reasons why good program management and 
good public policy require that such an estimate be compiled. The following is a list of 
specific limitations of the life-cycle Base Case for the Environmental Management 
program: 

The program has a large unknown scope for which the nature and extent of 
existing waste have not been identified and an approach for decontamination or 
remediation has not been defined. The largest and most significant of the 
program's 10,500 release sites are characterized and preliminary information is 
available for a large portion of the balance, but incomplete characterization still 
results in a significant information gap. 

• The program faces challenges resulting from the production of nuclear materials 
that are inherent only to the Department of Energy. The contaminants tied to the 
nuclear weapons complex are largely unknown to commercial industry and differ 
from site to site. The program must, therefore, develop new approaches and 
technologies to address unique environmental cleanup problems. 

• The program is responsible for environmental management problems for which 
there are no current effective remedies now or on the horizon (defined as 
"infeasible"). Some are infeasible for technological reasons (no available 
technology); others are infeasible because addressing them will result in 
unacceptable levels of ecological damage. The Base Case does not include costs 
for undertaking infeasible projects. See Section 3.3.3 for a list of excluded 
remediation challenges. In addition, the Base Case does not include liabilities due 
to potential natural resources damage claims. Insufficient information currently 
exists to provide a meaningful estimate of these potential liabilities. 

• The estimate must project how long short-term interim measures will be used to 
address problems for which no long-term solutions are available. For example, to 
ensure safe storage of transuranic waste that is currently packaged in corroding or 
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leaking drums, the program is building new storage facilities and placing older 
drums into larger drums to provide secondary containment until a geologic 
repository is available. 

In addition to technical issues that result from the program's unprecedented nature, the 
Base Case estimates must also address uncertainties that stem from legal and 
institutional issues. Department of Energy policy requires management of its facilities 
in compliance with applicable federal, state, and local regulations. This requirement, 
combined with the fact that a large portion of the environmental management activities 
are legally driven by over I 00 compliance agreements, creates a substantial inventory of 
legal obligations. The major federal regulations driving the program are listed in 
Chapter 2. Congress has targeted many of these laws, including the Comprehensive 
Environmental Response, Compensation, and Liability Act, the Clean Water Act, and 
the Clean AirAct for reauthorization. Changes to these laws will likely affect the 
Environmental Management program, although the timing, substance, and extent of the 
changes are currently unclear. 

Site-specific cleanup and compliance agreements, developed with the U.S. 
Environmental Protection Agency and states that host Department of Energy facilities, 
are a primary means for the Department to implement the provisions of federal, state, 
and local regulations. However, because regulators make final decisions about the 
choice of remedial action and the satisfactory completion of each action, the process 
adds complexity and uncertainty to the Department's planning processes. In some 
cases, final agreements are not yet concluded. In other cases, agreements are signed, but 
subsequent information and events require that these agreements be renegotiated. Two 
major agreements that have already been renegotiated include the Hanford Tri-Party 
Agreement and the Rocky Flats Compliance Agreement. 

These issues pose significant uncertainties and challenges to the Base Case development 
process. The assumptions described below address many of these issues with "best 
estimate" scenarios based on the information and knowledge that is currently available. 

3.2 BASE CASE METHODOLOGY 

The Department used a five-step process to develop the cost and schedule estimates for 
the 1996 Report (see "Steps in the General Methodology" box). Appendix C presents a 
detailed description of these steps. In developing the Base Case estimate, every effort 
was made to ensure that personnel at individual sites were fully involved with the data 
collection and analysis. The overall scope of the Base Case and the national 
assumptions underlying the estimates were consistent across the program, but each site 
developed its own, fully integrated, cost and schedule estimates, using their most current 
data. Once these estimates were complete, the Department conducted a complex-wide 
integration process to ensure that the interdependencies across sites (for example, waste 
transfers) were fully understood. (See "Environmental Management Cost Reporting" 
box for an explanation of how the estimates were structured based on environmental 
management functional elements.) Volumes II and ill of this report present the final 
estimates for each site. 
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The Department maintained an active stakeholder involvement process throughout the 
development of this report. Their objective was to ensure public input to the overall 
scope and framework for the 1996 estimate and the site-specific assumptions and 
estimating methods. The Department also sought stakeholder input to ensure that Base 
Case assumptions were consistent with other Departmental initiatives (for example, 
future land-use planning). Appendix C outlines the stakeholder involvement process. 

The Base Case development process described above is distinct from the budget 
process. The Base Case methodology was implemented to develop a life-cycle cost 
estimate for the program based on compliance with existing legal requirements and other 
current assumptions. Budget estimates are also compliance-based but they are near
term estimates that reflect federal resource constraints. In addition, budget estimates are 
more focused on the next fiscal year, for which they are more accurate and up-to-date 
then the Base Case. The Baseline Report is not intended to focus on the near term, but 
rather to compel project managers to think about the broader implications of actions. 
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3.3 ASSUMPTIONS IN THE BASE CASE 

A variety of factors significantly affect the estimated scope, schedule, and total cost of 
the Environmental Management program. This section describes the key assumptions 
that were used to derive the 1996 Baseline Report estimates. They are divided into four 
main categories: funding, scheduling/site completion, land use, and functional program 
element (presented in six categories: environmental restoration, waste management, 
nuclear material and facility stabilization, science and technology development, landlord, 
and national program planning and management). In addition, site personnel developed 
detailed, site-specific assumptions for each factor to estimate their costs. Volumes II and 
III of the 1996 Baseline Report describe these site-specific assumptions. 

Assumptions change over time because of revisions to current federal, state, or local 
regulations; renegotiated compliance agreements; shifts in national budget priorities; 
and development or application of new technologies. Assumptions also provide a 
foundation for estimates that reflect, at a given point in time, the strategy intended for 
use at a site. The 1996 Baseline Report endeavors to capture all costs that occur during 
the life of the cleanup effort (to approximately 2070). Because of the long timeframe 
involved, there will be many opportunities for changes that will affect the Environmental 
Management program. Nonetheless, the Base Case is built on a set of stated 
assumptions that bound the estimates. If major changes to these assumptions occur, the 
Base Case estimates will likely be affected. Future Baseline Reports will reflect those 
changes. The type and extent of the change will determine the degree of the impact. For 
purpose of this report, all assumptions are based on program plans and capabilities as of 
October 1995; some of which have changed because of renegotiated agreements, new 
information, etc. Changes in these plans or capabilities since that time are not reflected 
in this report. 
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SITES INCLUDED IN THE ANALYSIS 

The Environmental Management program is responsible for activities at 150 sites. For purposes of the 
1996 Baseline Report, these sites are divided into three main categories: ( 1) Individually reported sites 
(107) (102 sites excluding the Albuquerque, Chicago, Oak Ridge, Oakland, and Ohio Operations Offices 
which have no contamination), (2) Aggregated sites (17 sites included in the cost estimates of other sites), 
and (3) Completed sites (26). The following list presents the individually reported sites, sorted by state. 

Alaska 
• Amchitka Island Test Site 
Arizona 
• Monument Valley 
• Tuba City 
California 
• Energy Technology Engineering Center 
• General Atomics 
• General Electric Vallecitos Nuclear Center 
• Geothermal Test Facility 

Laboratory for Energy Related Health Research 
Lawrence Berkeley Laboratory 

• Lawrence Livermore National Laboratory 
• Oakland Operations Office 
• Oxnard Site 
• Sandia National Laboratories/California 
• Stanford Linear Accelerator Center 
Colorado 
• Durango 
• Grand Junction Projects Office 
• Grand Junction Uranium Mill Tailings Remedial 

Action Site 
• Gunnison 
• Maybell 
• Slick Rock (Union Carbide Corporation and Old 

North Continent Sites) 
• Naturita 
• New Rifle Site 
• Project Rio Blanco and Rulison Sites 
• Rocky Flats Environmental Technology Site 
Connecticut 
• CE 
Florida 
• Pinellas Plant 
Idaho 
• Argonne National Laboratory - West 
• Idaho National Engineering Laboratory 
• Lowman 
Illinois 
• Argonne National Laboratory - East 
• Chicago Operations Office 
• Fermi National Accelerator Laboratory 
• Madison 
• Site A/Plot M, Palos Forest Preserve 
Iowa 
• Ames Laboratory 
Kentucky 
• Maxey Flats Disposal Site 
• Paducah Gaseous Diffusion Plant 
Maryland/District of Columbia 
• Environmental Management Program 

Headquarters 
• W.R. Grace & Company 
Massachusetts 
• Shpack Landfill 
• Ventron 
Mississippi 
• Salmon Test Site 
Missouri 
• Kansas City Plant 
• Latty Avenue Properties 
• St. Louis Airport Site 
• St. Louis Airport Site Vicinity Properties 
• St. Louis Downtown Site 
• Weldon Spring Site Remedial Action Project 
Nebraska 
• Hallam Nuclear Power Facility 
Nevada 
• Central Nevada Test Area and Project Shoal Site 
• Nevada Test Site and Tonopah Test Range 

New Jersey 
• DuPont & Company 
• Maywood Chemical Works 
• Middlesex Sampling Plant 
• New Brunswick Site 
• Princeton Plasma Physics Laboratory 
• Wayne Interim Storage Site 
New Mexico 
• Albuquerque Operations Office 
• Ambrosia Lake 
• Inhalation Toxicology Research Institute 
• Los Alamos National Laboratory 
• Project Gasbuggy and Gnome-Coach Sites 
• Sandia National Laboratories/New Mexico 
• Shiprock 
• South Valley Superfund Site 
• Waste Isolation Pilot Plant 
New York 
• Ashland Oil #1 
• Ashland Oil #2 
• Bliss and Laughlin Steel 
• Brookhaven National Laboratory 
• Colonie Site 
• Linde Air Products 
• Niagara Falls Storage Site 
• Seaway Industrial Park 
• Separations Process Research Unit 
• West Valley Demonstration Project 
North Dakota 
• Belfield 
• Bowman 
Ohio 
• B&T Metals 
• Baker Brothers 
• Battelle Columbus Laboratory 
• Fernald Environmental Management Project 
• Luckey 
• Mound Plant 
• Ohio Operations Office 
• Painesville 
• Piqua Nuclear Power Facility 

Portsmouth Gaseous Diffusion Plant 
• Reactive Metals, Inc. 
Oregon 
• Lakeview 
Pennsylvania 
• Canonsburg 
South Carolina 
• Savannah River Site 
Tennessee 
• Oak Ridge Associated Universities 
• Oak Ridge K-25 Site 
• Oak Ridge National Laboratory 
• Oak Ridge Operations Office 
• Oak Ridge Reservation Oflsite 
• Oak Ridge Y-12 Plant 
Texas 
• Falls City 
• Pantex Plant 
Utah 
• Green River 
• Mexican Hat 
• Monticello Remedial Action Project 
• Salt Lake City 
Washington 
• Hanford Site 
Wyoming 
• Riverton 
• Spook 

Figure 3. 1. The U.S. Department of Energy Environmental Management Program: 
Responsibilities from Coast-to-Coast and Beyond 
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SITES INCLUDED IN THE ANALYSIS (continued) 

For purposes of the 1996 Baseline Report, the cost and schedule estimates for 17 of the 150 
Environmental Management sites are aggregated with other site estimates. 

• Included In Other Site Estimates. Estimates for 17 sites are included in estimates for other sites: 
Pittsburgh Energy Technology Center (Pennsylvania), Morgantown Energy Technology Center (West 
Virginia), and Western Environment Technology Office (Montana) are included in estimates for 
Department of Energy Headquarters. The Center for Energy and Environment Research (Puerto Rico) 
is included in the estimate for the Oak Ridge Operations Office. Salton Sea Test Base (California), 
KauaiTest Facility (Hawaii), and Holloman Air Force Base (New Mexico) are included in the estimates 
for Sandia National Laboratories (New Mexico). The Pinellas 4.5 Acre Site (Florida) is included in the 
estimates for Pinellas Plant (Florida). The estimates for Climax Mill Site (Colorado) are included in 
Grand Junction Uranium Mill Tailings Remedial Action Sites (Colorado). Old Rifle Site (Colorado) and 
New Rifle Site (Colorado) estimates are combined. The estimates for Peak Petroleum Oil Refinery 
(Florida) appear in Albuquerque Operations Office (New Mexico). Project Gnome-Coach Test Site (New 
Mexico) and Project Gasbuggy Site (New Mexico) are addressed as one site. Project Rulison Site 
(Colorado) estimates are rolled into Project Rio Blanco (Colorado). Project Shoal Test Site (Nevada) 
and the Central Nevada Test Area (Nevada) are also addressed as one site summary. Tonopah Test 
Range (Nevada) estimates appear in Nevada Test Site (Nevada). Estimates for Union Carbide 
Corporation (Colorado) and Old North Continent (Colorado) are combined to form the Slick Rock Site 
summary. Costs for Oak Ridge Reservation are apportioned to other Tennessee sites. 

This report excludes 26 sites because they have been completed. 

• Completed Sites. Completed sites include Cape Thompson (Alaska), Project Chariot (Alaska), 
University of California Gilman Hall (California), Seymour Specialty Wire Company (Connecticut), 
Chapman Valve (Massachusetts), Granite City (Illinois), Illinois National Guard Armory (Illinois), 
University of Chicago (Illinois), General Motors (Michigan), Kellex/Pierpont (New Jersey), Middlesex 
Municipal Landfill (New Jersey), Acid/Pueblo Canyon (New Mexico), Bayo Canyon (New Mexico), 
Chupadera Mesa (New Mexico), Pagano Salvage Yard (New Mexico), Baker and Williams Warehouse 
(New York), Associated Aircraft (Ohio), Alba Craft (Ohio), HHM Safe Co. (Ohio), Niagara Falls Storage 
Site Vicinity Property (New York), Albany Research Center (Oregon), Aliquippa Forge (Pennsylvania), 
C. H. Schnoor (Pennsylvania), Shippingport Atomic Power Station (Pennsylvania), Edgemont Vicinity 
Properties (South Dakota), and Elza Gate Site (Tennessee). 

-. 
South Pacific - Bikini Island 

and Enewetak Atoll 

.. ...... 
f> 

Hawaii 

Ill States/T errltories with one or more 
Environmental Management program sites 

Gll!!1lb. 
Puerto Rico 

Figure 3. 1. The U.S. Department of Energy Environmental Management Program: 
Responsibilities from Coast-to-Coast and Beyond (Continued) 
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3.3.1 Base Case Funding Assumptions 

As specified by Congress, site personnel projected the cost for meeting the requirements 
of applicable provisions of law, permits, regulations, Department of Energy orders, and 
agreements. This approach involves estimating the cost of meeting the milestones in 
existing compliance agreements in effect throughout the complex or reasonably 
anticipated requirements up to FY 2000. For activities that will be required but are not 
yet specified by milestones in existing compliance agreements, other assumptions were 
needed to complete the analysis. The annual site costs beyond 2000 were "capped" at 
the site's FY 2000 estimate of compliance funding, unless cost increases were dictated 
by existing compliance agreements. See the box below for an example of a site that 
exceeded the FY 2000 funding cap. This provided for an analysis that accommodated 
full funding for compliance commitments while ensuring that the program's funding 
scenario was realistic in light of other national priorities. 

The compliance case represented by the Base Case does not incorporate recently 
established budget targets. The Department of Energy, and hence the Environmental 
Management program, operates under the same funding pressures as other Departments 
and federal agencies. It is not possible to predict the level of funding that will be 
available to support the program over the next several decades. Budget reductions may 
force difficult choices about cleanup priorities. These choices will require a national 
discussion of risks, costs, and trade-offs and a management infrastructure that supports 
analysis of various policy options. The Environmental Management Base Case and the 
analytical infrastructure established to support its development are positive steps in this 
direction. (The alternative case analyses in Chapter 6 provide examples of decision 
analyses that compare program options.) 

3.3.2 Schedule/Site Completion Assumptions 

There are three site completion categories: (I) sites that are complete (these are the 26 
sites listed on the previous page) and have no ongoing surveillance and monitoring 
activities; (2) sites that are complete but have ongoing surveillance and monitoring 
activities; and (3) sites that are complete but have ongoing operations outside of their 
environmental management mission that generate waste (for example, national 
laboratories). For the remainder of this report, a site is considered "complete" when the 
following criteria have been met: the site has been remediated to the extent specified in 
land-use plans; all facilities have been properly stabilized and dispositioned; and all 
legacy waste has been safely disposed. Where it is assumed that restricted areas (for 
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example, waste disposal sites or nuclear materials storage) will remain, annual 
surveillance and monitoring costs are assumed to be incurred after "completion." 

3.3.3 Environmental Activities Generally 
Excluded from the Base Case 

The 1996 Base Case covers the majority of the activities that must be carried out to fully 
clean up and manage all newly generated and legacy waste associated with the nuclear 
weapons complex. However, some activities are excluded from the 1996 Base Case. 
The exclusions fall into several categories. First, cost estimates for remediation that is 
either not technically possible or not planned are excluded from the Base Case. These 
exclusions are typically remediation problems involving contaminants that will naturally 
attenuate; that currently have no feasible remediation approach; or that, if addressed, 
will result in collateral ecological damage. The excluded activities in this category are 
further described in Table 3.1. 

Table 3.1. Examples of Environmental Media Activities Excluded 
from the Base Case 

tnstallati!:in 

Hanford Site 

Oak Rldg~ !=lese~on .. 
('{·12, K~25, Associated Urti~ 
varsities) 

Oak Ridge National Laboratory 

Fernald Plant 

Idaho Natlon!'ll Engineering 
Laboratory 

Rocky Flats Environmental 
Technology Site 

Nevada Test Sit& 

Sandia National Laboratory/New 
Mexico 

· PrQject 

Columbia River, Hanford Reach 

Ground Water 

Clinch River . 
Watts Bar Reservoir 
Poplar CreekE!"nbayment 
White Oak Creek 

Deep Hydrofracture Grout Sheet 

LLake 
Savannah River Swamp 
Par Pond 

Great Miami River 

Walnut Creek 
Woman Creek 
Great Western Reservoir 
Stanley Lake 

No feasible remediation approach 
available 

Limited pump-and-treat followed by 
natural attenuation and monitoring 

Chemical Waste Landfill Ground Natural attenuation and monitoring 
Water assumed 

Second, cost estimates for sites and/or facilities with ongoing missions (e.g., Defense 
Programs, Nuclear Energy, Energy Research) are excluded from the Base Case. For 
purposes of this report, facilities that are not declared "surplus" in the Surplus Facilities 
Inventory Assessment are assumed to remain operational in support of ongoing mission 
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actlVlties. The costs for cleanup of these facilities are assumed to be the responsibility 
of the operating programs. A similar responsibility is assumed for management of the 
chemical and radioactive substances that they generate. At facilities with ongoing 
missions, (e.g., Argonne National Laboratory, Los Alamos National Laboratory, Oak 
Ridge Y -12 Plant, Pantex Plant, and Savannah River Site) two types of costs are 
excluded: ( 1) stabilization, deactivation, and decommissioning of facilities involved in 
ongoing mission activities; and, (2) treatment, storage, and disposal of chemical and 
radioactive substances that result from ongoing mission activities. At two sites 
(Paducah Gaseous Diffusion Plant, Kentucky, and the Portsmouth Gaseous Diffusion 
Plant, Ohio), facility stabilization and deactivation costs are excluded from the Base 
Case. The specific allocation of responsibility for these costs is subject to an agreement 
between the United States Enrichment Corporation and the Department of Energy, 
which assigns these responsibilities to the United States Enrichment Corporation. 

Third, cost estimates for annual long-term, post-closure surveillance and monitoring for 
the Environmental Management program are also excluded from the Base Case because 
of the indefinite and ongoing nature of the costs. For purposes of this report, these long
term activities are reported separately from the Base Case as annual costs after the Base 
Case period (beyond 2070). These activities include the long-term, post-closure 
surveillance and monitoring of onsite disposal facilities, continued environmental 
monitoring, and the safeguard and security associated with special nuclear material. 
There are a few instances where cost estimates for post-closure site cleanup related to 
waste management activities are excluded from the Base Case (for example, the West 
Valley Demonstration Project, New York). 

Fourth, the Base Case does not include costs incurred during the first six years of the 
Environmental Management program (1989-1995), approximately $28.5 billion ($31.8 
billion in constant 1996 dollars). 

Fifth, the Base Case does not include cost estimates for potential liabilities due to 
natural resources damages claims. There is the potential that claims for natural 
resources damages could be filed against the Department of Energy after selection of the 
remedial action at some of the Department's sites. If any such claims result in payment 
of a damage claim, this liability would be additive to the costs estimated in the report. 

Lastly, the cost (or revenue) for disposition of stockpiled special nuclear materials (e.g., 
plutonium) or other materials in inventory (e.g., depleted uranium or lithium) (See 
"Taking Stock: A Look at the Opportunities and Challenges Posed by Inventory from 
the Cold War Era," January 1996) are excluded from the Base Case. Although most 
costs are generally included in the Base Case for sites where the Environmental 
Management program serves as "landlord," such as the Rocky Flats and Fernald sites, 
the responsibility for and cost of disposition of these materials will be assumed by 
another Office of the Department of Energy or by another office that has not yet been 
determined. 

As a result of these exclusions, the Baseline Report is an incomplete estimate of the 
"Cold War mortgage" as the title of the 1995 version of the report suggested. The Cold 
War mortgage may be defined as the total life-cycle cost of cleaning up and safely 
disposing of all waste, contamination, buildings, and other materials associated with the 
production and testing of nuclear weapons. The cost estimate in the 1996 Baseline 
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Report is incomplete in several important respects as described above. In terms of 
fundamental methodological assumptions, the Baseline reports are similar to the 
previous Department of Energy estimate of total environmental liabilities, the 1988 
report entitled "Environmental, Safety, and Health Needs of the U.S. Department of 
Energy." Both the Baseline reports and the 1988 analysis used the institutional and 
mission assumptions that existed when the analyses were performed. In 1988, the 
analyses assumed that most of the facilities would continue operation for nuclear 
weapons purposes, and that the activities for which costs were estimated were those 
necessary to bring facilities into compliance with environmental requirements to allow 
continued operation. For example, no decommissioning costs were included for most 
facilities. By contrast, the 1995 and 1996 Baseline reports include these costs for a 
much greater number of facilities and types of activities. The Baseline reports, however, 
continue to exclude the deactivation and decommissioning costs for facilities that are 
expected to continue to operate for ongoing Defense Programs, Nuclear Energy, and 
Energy Research Missions. The additional costs necessary to conduct these activities 
may be included in future Baseline analyses or as part of the Department of Energy's 
Consolidated Financial Statement. 

3.3.4 General Assumptions 

All sites must develop a vision for the completion of their environmental mission to 
develop a cleanup strategy and assumptions. It is essential to have assumptions 
regarding future land use to formulate such an end-state vision. The future uses and the 
associated cleanup levels reflected in the following table and represented elsewhere in 
this report were developed for estimating purposes. These land-use and cleanup 
assumptions do not necessarily reflect decisions. All sites are involved in discussions 
with local stakeholders and regulators to reach a consensus on these issues. It is likely 
that final decisions will differ somewhat from what is depicted in this report. 
Subsequent versions of the Baseline Report will update those assumptions 
appropriately. 

The Department developed a standard set of land-use definitions to conduct the land
use analysis discussed in Chapter 6. A discussion of the land-use standards appears in 
Appendix D. Volumes II and III depict the site land-use assumptions using the standard 
definitions. Table 3.2 provides a summary of the assumptions for the five 
Environmental Management sites with the highest life-cycle cost estimates. 
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Table 3.2. Base Case Land-Use Assumptions for the Five 
Highest-Cost Sites 

Rocky Flats 
Environmental 
Technology 
Site 

3-12 

• 2,51 o hectares (6,216 
acres) 

• Site can be divided into a 
155-hectare (384-acre) core 
area and an apJJroximately 
2,355-hectare (5,832-acre) 
buffer zone 

• Buffer zone contains an inner and outer buffer area and both can support Open 
Space/Wildlife Management use after cleanup is completed 

• Inner buffer will remain Controlled Access as long as plutonium remains stored at the 
site 

• Core area contains a protected area and an industrial area that will be remediated to 
an industrial standard. Some infrastructure and buildings will remain to support 
environmental technology development activities, and the protected area will contain 
two large disposal cells (Controlled Access) 



Table 3.2. Base Case Land-Use Assumptions for the Five 
Highest-Cost Sites (continued) 

Hanford Site • 145,000 hectares (358,500 • 100 Area is cleaned to meet residential standards but will likely support Open 
acres) Space/Wildlife Management use 

• Environmental management • 200 Area will remain a Controlled Access area for permanent waste use 
activities divided into -five 
major areas 300, 400, and 1100 areas will support Industrial and some Recreational/Disposal 

uses 
• Arid Lands Ecology 

Reserve (ALE) and North • ALE and North Slope areas are clean and will support Recreational and Wildlife 
Slope areas are Management uses 
uncontaminated 

3.3.5 Environmental Restoration Assumptions 

Environmental Restoration costs comprise approximately one-third of the current FY 
1996 annual program costs. This part of the program is affected by a large number of 
often site-specific factors. The environmental restoration Base Case encompasses 
environmental remediation or containment activities at nearly all 150 sites included in 
this Baseline Report. These sites involve I 0,500 potential release sites that can be 
aggregated into subprojects or operable units. The Baseline Report groups these units 
into 295 geographically based activities. These groupings are the basis for tracking the 
cost estimates reported in Volumes II and III. 

Virtually all of the I 0,500 potential release sites have been at least partially 
characterized, approximately 46 percent have been fully characterized and regulatory 
decisions have been made for substantially fewer sites. For this reason, the 
environmental restoration cost estimate is largely based on two factors: site-specific 
assumptions regarding program scope (that is, the amount and type of contamination) 
and the remediation technologies that will be selected (according to applicable 
regulatory guidelines). Assumptions are essential for cost estimators to have a basis on 
which to project life-cycle costs. Volume II and III site narratives detail the site-specific 
assumptions and provide planning information that has resulted from completed 
regulatory processes. 

REMEDIAL STRATEGIES FOR ENVIRONMENTAL 
CONTAMINATION 

The Environmental Restoration Base Case generally assumes containment technologies 
instead of removal at two types of sites: large isolated facilities and those likely to be 
used for industrial purposes. In some instances, wide areas of lightly contaminated soil 
may be consolidated in a smaller area and sealed with an engineered cap. These 
containment approaches have several advantages: they are less costly than removal 
techniques, protect the public and workers from exposure to the contaminants, and give 
protection while providing access to the land's surface area for appropriate reuse. 
Hanford Site, Idaho National Engineering Laboratory, Nevada Test Site and the 
Savannah River Site are the highest-cost sites in this category. 
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The Base Case assumes that most buried waste remains in place. In some cases, 
because proper techniques were not used when establishing burial sites, contaminant 
releases have occurred or are likely to occur in the future. These problem sites will be 
uncovered, and the contained waste will be segregated and properly treated or disposed. 
An example of such a project is Pit 9 at the Idaho National Engineering Laboratory, 
where transuranic waste encountered in the segregation process will be treated, 
repackaged, and transported to the Waste Isolation Pilot Plant for disposal. Mixed 
radioactive and hazardous waste will then be treated to remove hazardous components 
to the extent possible, and remaining low-level contaminated soil will be returned to the 
pit and properly capped. 

Remediating ground-water contamination at Department of Energy sites poses a 
challenge. In general, eliminating the sources of ground-water contamination at sites, is, 
or will be, a high priority action. Source elimination generally entails removing or 
capping contaminated soils or burial sites. For ground-water contamination that can be 
effectively reduced or eliminated by pump-and-treat technology or other "in place" 
technologies such as bioremediation, technologies will be applied for a limited time 
period (generally five years in the case of pump-and-treat). Limited application of these 
technologies is cost-effective because a large volume of contaminants is removed early 
in the process; however, the efficiency of these technologies declines significantly over 
time as the total amount of contamination is reduced. 

At sites where ground-water flow is relatively slow, natural reduction (referred to as 
"attenuation") of contaminants may occur prior to passing under the boundary of 
federally controlled lands. At sites with faster flowing ground water, it may be 
necessary to contain or slow the migration of the contaminants with hydraulic control 
techniques such as barriers and pumping (to redirect flows). Ground-water 
contamination that cannot be eliminated is monitored. The Base Case estimate assumes 
that all ground-water contamination will be contained within Department of Energy 
sites. 

The Base Case generally assumes that removing sediments will remediate contamination 
in small ponds and streams. Releases of contaminants to larger surface water bodies, 
such as the Savannah River in South Carolina and the Clinch River/Watts Bar Reservoir 
in Tennessee, pose extreme problems for which there are no currently feasible solutions. 
The course of rivers would need to be diverted at great expense to remediate 
contaminants present in sediments. The threat posed by present contamination, largely 
trapped in sediment, does not justify the ecological damage that would be caused by 
feasible remedies. Lacking a solution, the Department continues to monitor the levels of 
contaminants in these surface waters and their effect on the living things that depend on 
them for survival. 

DECOMMISSIONING STRATEGIES 

The Base Case estimate assumes that large highly contaminated buildings are not fully 
decontaminated but are contained by entombment (that is, filling voids and engineering 
a structure to envelop it) or by collapsing and capping with soil or other materials. 
Entombment approaches provide opportunities for cost-effective use of contaminated 
waste from other projects as void material. Both containment approaches eliminate the 
need for handling and transporting large amounts of contaminated rubble. 
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The Base Case assumes that smaller buildings will be fully decontaminated and 
demolished or reused for storage or treatment of waste, and that surplus laboratory 
facilities will be decontaminated and demolished by the Environmental Management 
program. The Department's laboratory missions, however, are assumed to continue 
indefinitely. The decontamination costs associated with contaminated facilities slated 
for reuse in research missions are, therefore, outside of the scope of this report. 

3.3.6 Waste Management Assumptions 

The Base Case estimates for waste management include costs for: ( 1) existing 
inventories from past generation, (2) waste streams from environmental restoration 
activities, (3) waste from facility stabilization and maintenance activities, ( 4) additional 
waste generated by waste management activities, and (5) newly generated waste from 
Department of Energy programs other than environmental management (e.g., Defense 
Programs, Nuclear Energy, and Energy Research). Activities for waste management are 
defined as treatment, storage (and handling), and disposal of waste. Volumes II and ill 
discuss significant projects within these activities. 

Table 3.3 highlights the Base Case treatment, storage, and disposal assumptions 
detailed by waste type. Table 3.4 details these assumptions for spent nuclear fuel. The 
remainder of this section includes scheduling, transportation, and decontamination and 
decommissioning assumptions. 

Table 3.3. Base Case Waste Management Assumptions 

High-Level Waste 

Low-Level Waste 

• Continued storage in 
tanks at Hanford Site, 
Savannah River Site, 
West Valley 
Demonstration 
Project, & Idaho 
Nat1onal Engineering 
Laboratory 

• Continued storage of 
calcine in bins at 
Idaho National 
Engineering 
Laboratory 

• Onsite storage at 
generator sites while 
awaiting treatment 
and disposal at six 
Department of Energy 
sites 

• Vitrification at Hanford 
site, Savannah River 
Site, and West Valley 
Demonstration Project 

• Treatment to meet 
transport and disposal 
critena 

• Availability of a geologic 
repository 

• Disposal at seven sites: 
Hanford Site, Oak 
Ridge Reservation, 
Idaho National 
Engineering Laboratory, 
Los Alamos National 
Laboratory, Nevada 
Test Site, Savannah 
River Site and Rocky 
Flats Environmental 
Technology Site and 
also at commercial 
facilities 
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Table 3.3. Base Case Waste Management Assumptions 
(continued) 

Low-Level Mixed 
Waste 

• Storage at 30 
generator sites 

• Treatment to meet land 
disposal restrictions 

• Treatment performed 
in accordance with the 
Federal Facility 
Compliance Act 

• Disposal at seven sites: 
Hanford Site, Oak Ridge 
Reservation, Idaho 
National Engineering 
Laboratory, Los Alamos 
National Laboratory, 
Nevada Test Site, Rocky 
Flats Environmental 
Technology Site and 
Savannah River Site, and 
also at commercial 
facilities 

Table 3.4. Base Case Assumptions for Spent Nuclear Fuel 

• Consolidation of storage at Savannah • No reprocessing 
River Site and Idaho National 
Engineering Laboratory; continued 
storage at Ranford Site 

• Cost of building new storage facilities 
included 

• Compatibility with the Record of 
Decision for the Spent Nuclear Fuel 
Final Environmental Impact Statement 

SCHEDULE ASSUMPTIONS 

• Availability of a geologic 
repository assumed 

• A national geologic repository for high-level waste, special case waste, and spent 
nuclear fuel will be available to accept Department of Energy waste beginning in 
2016. (It will not accept spent nuclear fuel until much later than 2016.) Disposal 
fees for the repository are included in the costs of the shipping site. 

• The current analysis assumes that future generation of low-level waste, low-level 
mixed waste, and transuranic waste will match mission assumptions on a site-by
site basis. 

• The Waste Isolation Pilot Plant will be available to accept transuranic and 
transuranic mixed waste in 1998. 
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TRANSPORTATION ASSUMPTIONS 

No major regulatory changes will occur to further restrict the offsite shipments of 
hazardous and radioactive materials. 

• New packaging designs will be required. Department of Transportation I Nuclear 
Regulatory Commission certification will require three years following preliminary 
design. 

• Site roadways and railways will be upgraded or replaced as necessary to 
accommodate higher shipping frequencies and larger/heavier items. 

These and all other transportation costs will be included in the facility life-cycle 
operating and disposaVremediation cost estimates submitted by the various 
programs. 

DECONTAMINATION AND DECOMMISSIONING/SAFE SHUT 
DOWN ASSUMPTIONS 

Cost estimates associated with decontamination and decommissioning and safe 
shutdown of existing treatment, storage, and disposal facilities are included in 
waste management estimates in most cases. In some cases, sites have included 
these costs in their environmental restoration estimates. 

3.3. 7 Nuclear Material and Facility Stabilization 
Assumptions 

The total life-cycle cost and schedule estimate for the Nuclear Material and Facility 
Stabilization program is based upon a defined "universe" of materials and facilities. 
This "universe" includes a list of facilities that the Department has declared, or will 
declare, surplus. The Base Case development process involved validating a list of 
facilities scheduled to undergo stabilization and deactivation in the 1995 Baseline 
Report. This list was based on the Surplus Facility Inventory and Assessment 
conducted by the Department in FY 1994. This assessment identified those facilities 
that are currently surplus or will be surplus within the next three years (prior to FY 
1999). 

Other facilities are still operating and currently have no scheduled date for shutdown or 
transfer. These facilities are considered outside the Environmental Management 
program's planning horizon and are not reflected in the 1996 Base Case. Typically, 
these facilities are associated with ongoing nuclear weapons activities. 

Activities for the Nuclear Material and Facility Stabilization program include material 
stabilization, facility deactivation, and surveillance and maintenance. Stabilization 
entails placing nuclear materials into a condition suitable for long-term storage. In 
some instances, Base Case stabilization costs include storage costs for nuclear materials. 
For example, at the Rocky Flats Environmental Technology Site, storage costs 
constitute a significant portion of the stabilization estimate. Deactivation, which usually 
occurs after completion of stabilization, focuses on removing material, shutting down 
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facility systems, and removing or de-energizing equipment to reduce potential facility 
hazards. 

Surveillance and maintenance activities encompass all actions required to ensure 
adequate material and facility requirements for safety and security. Surveillance and 
maintenance activities are assumed to continue during the stabilization and deactivation 
phases (as well as before and between these phases). The Base Case captures 
surveillance and maintenance costs that are incurred before and after stabilization and 
after deactivation activities. Facilities may go directly to stabilization or deactivation, or 
from stabilization to deactivation, depending on risks associated with the facilities, 
timing of projects or other priorities such as out year funding availability. Pre
stabilization surveillance and maintenance costs represent a "holding" cost prior to 
accomplishing facility stabilization. Post-stabilization surveillance and maintenance 
costs represent a "holding" cost prior to accomplishing facility deactivation. Post
deactivation surveillance and maintenance costs are associated with maintaining the 
facility in a safe and cost-effective manner once all material and facility hazards have 
been removed. The Nuclear Material and Facility Stabilization program incurs post
deactivation surveillance and maintenance costs for two years prior to transfer to the 
Environmental Restoration program for ultimate disposition. 

The Nuclear Material and Facility Stabilization program, established in 1992, is the 
newest of the Environmental Management programs. As a result, the Department 
developed the program's cost and schedule estimates for the 1995 Baseline Report using 
parametric cost-estimating techniques at Headquarters rather than through field
developed estimates. This year's Base Case estimates were developed by field personnel 
at four large sites (Hanford Site, Idaho National Engineering Laboratory, Rocky Flats 
Environmental Technology Site and Savannah River Site). Estimates for nuclear 
materials and facility stabilization costs at other sites (mainly at surplus facilities that 
have been identified, but not yet transferred into the Environmental Management 
program), were generated by Headquarters personnel using parametric cost-estimating 
techniques and site-specific data. 

In instances where parametric cost estimating techniques were used, the following 
hypothetical scheduling scenario was assumed (in this sequence): seven years of 
surveillance and maintenance after transfer of a facility to the Environmental 
Management program, three years of stabilization activities, three years of post
stabilization surveillance and maintenance, two years of deactivation activities, and two 
years of post-deactivation surveillance and maintenance prior to transfer to the 
Environmental Restoration program for final disposition. 

If field-generated estimates were unavailable, facilities already in the Environmental 
Management program were also scheduled according to this hypothetical scenario. 
Those facilities not yet in the program were assigned arbitrary transfer dates, typically 
selected to fit funding constraints assumed in the Base Case. Insufficient data were 
available to guide scheduling of these facilities according to risk or other priorities. 
Therefore, although estimates were generated uniformly using the "7-3-3-2-2" 
scheduling scenario, the scenario does not necessarily represent the way these individual 
facilities will ultimately be addressed. Rather, it is representative of complex-wide 
scheduling assumptions. 
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3.3.8 Science and Technology Development 
Assumptions 

The Science and Technology Development program was established to conduct an 
aggressive national program of basic and applied research, development, demonstration, 
testing, and evaluation for innovative environmental cleanup solutions. The program 
seeks to develop technologies that facilitate compliance with applicable laws, 
regulations, and agreements; minimize generation of waste; and clean up Environmental 
Management sites in a manner that is safer, faster, and less expensive than baseline 
technologies. In many cases, the development of new technologies is critical for 
providing a method of significantly reducing long-term risks to the environment and 
improved safety for workers and the public, within realistic financial constraints. 

The science and technology development assumptions included in the Base Case are as 
follows: 

• Current Base Case cost estimates for the Environmental Management program are 
based upon the use of existing technologies. This assumption allows one to 
calculate future savings resulting from the use of emerging technologies against 
the baseline. 

• Science and technology development funding is currently six percent of the 
Environmental Management Base Case and is assumed to remain a constant 
percentage (six percent) annually of the total Environmental Management 
program through 2030. 

The Science and Technology Development program conducts applied and basic research 
related to environmental cleanup technologies. Applied research is directed toward 
specific focus areas such as tanks, mixed waste, and plumes containment (See 
discussion in Appendix F). Basic research is part of a teaming effort with the 
Department of Energy's Office of Energy Research. Basic research concentrates, at a 
broader level, on applying essential sciences such as physics and chemistry to 
environmental problems. Appendix F presents an analysis of projected cost savings 
from science and technology development activities. 

3.3.9 Landlord Assumptions 

In developing landlord cost estimates, site personnel first determined a schedule for 
performing direct mission activities. Then, based on this time profile, they determined the 
required amount and cost of landlord activities on an annual basis. Specifically, site 
personnel determined FY 1996 costs for landlord activities, then assessed how these levels 
might change over time as several factors change: maturity of the program, level of annual 
direct mission activities performed, cleanup completeness, and other factors relevant to the 
site. Based on this analysis, the site personnel forecasted landlord costs. 
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3.3.1 0 National Program Planning and 
Management Assumptions 

Headquarters personnel used a simple model to estimate the costs for national program 
planning and management. As part of this process, independent cost estimates were 
developed for program direction and program management. Program direction costs include 
salaries, benefits, travel, and training for federal employees. For the purposes of this report, 
Headquarters assumed that these costs will remain at a constant percentage of total cost over 
the life-cycle of the program. Hence, as program funding decreases over time, program 
direction will decrease proportionally. Program management costs fund contractors that 
support federal employees. Headquarters assumed that program management costs will 
decrease as a percentage of total cost as the program matures and becomes better defined. 
These costs have already dropped 55 percent from FY 1994 to FY 1996. 

3.4 SUPPORT COSTS 

The 1996 Baseline Report focuses on answering several basic questions: what activities will 
the Environmental Management program perform, how much will these activities cost, and 
how long will it take for them to be completed? Previous sections of this report focus on the 
methods and assumptions that were used to estimate the costs for "direct mission" activities. 
These activities are represented by the six functional areas described in Chapter 2 (including 
environmental restoration, waste management, nuclear material and facility stabilization, 
landlord, and national program planning and management). 

In addition to direct mission activities, the Environmental Management program, like private 
firms and other public agencies, also must perform "support" activities. These activities fall 
into six main categories: 

• Management; 
• Finance and Administrative Services; 
• Environment, Safety, and Health; 
• Infrastructure; 
• Safeguards and Security; and 
• Stakeholder and Regulatory 

Interactions, and Other. 

Support activities are not extraneous; they are 
vital to maintaining sites and ensuring 
environmental cleanup progress. For example, 
it is necessary to conduct environment, safety, 
and health activities and to provide safeguards 
and security at all sites, particularly those 
storing uranium, plutonium, and other nuclear 
materials. 

The benefits of support activities are shared 
across projects within a functional area. 
Therefore, the Baseline Report does not 
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identify support costs as a separate category (except for cost estimating purposes). Rather, 
support costs in this report are spreall across the direct mission activities within each 
appropriate functional area. 

ESTIMATION OF SUPPORT COSTS 

The level of direct mission activities affects the amount of support activities and costs 
required at a site. This relationship is similar to the relationship between direct mission 
activities and landlord costs discussed in Section 3.3.8. The estimation process is also 
similar. To develop support cost estimates, site personnel first developed a time profile for 
their direct mission activities. Then, based upon this profile, site personnel estimated the 
level of support activities that they would need on an annual basis and the associated costs. 
Specifically, site personnel determin~ FY 1996 costs for support activities, then assessed 
how these levels might change over time based on changes to several factors: maturity of the 
program, level of annual cleanup activity performed, completeness of cleanup, and any other 
factors relevant to the site. 
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Nuclear explosion, known as Operation Teapot, Test Shot "MET," at the Nevada Test 
Site, 1955. Above ground tests were conducted at the site until 1963. Some tests were 
conducted to improve understanding of plutonium dispersal. As a result, the top 3 to 6 inches 
of soil is contaminated with plutonium in a 580-acre area of the site known as "Plutonium 
Valley". 

Top soil remover being tested for potential use at Nevada Test Site, Nevada, 1993. 
(Courtesy, Desert Research Institute). The decision to clean up contaminated soils from 
nuclear tests has not yet been made because of concerns about technical feasibility and high 
cost estimates. The 1996 Baseline Report includes cost estimates for some of this soil 
remediation, although remediation of underground nuclear tests is excluded from the analysis 
because no feasible remedy is available or planned. Future analyses will need to address 
such areas through full life-cycle consideration of remediations costs, long-term surveillance 
and monitoring costs, and/or potential natural resource damages liability. 
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4.0 RESULTS 

This chapter summarizes the projected life-cycle costs for the Environmental 
Management Program based on plans and capabilities as of October 1995. The results 
in this chapter summarize information provided in Volumes II and III of the 1996 
Baseline Report and provide several crosscutting analyses and perspectives. 

The Base Case results reflect costs for the Environmental Management program based 
on assumptions described in Chapter 3. These results provide the foundation for 
many of the policy analyses and comparisons in the Baseline Report, particularly the 
analyses of alternatives in Chapter 6. 

This chapter includes five sections. 

• Section 4.1 reports overall Base Case results, including an overview of life
cycle costs and schedules. 

• Section 4.2 describes the Base Case estimate from a geographical perspective, 
including the distribution of life-cycle costs by state and site. 

• Section 4.3 focuses on costs for the major functional elements (waste 
management; environmental restoration; nuclear material and facility 
stabilization; science and technology development; landlord; and national 
program planning and management). 

• Section 4.4 analyzes the waste types and volumes that underlie the life-cycle 
cost estimate. 

• Section 4.5 examines costs for support activities such as program management, 
administrative services, and security. 

4.1 OVERALL RESULTS 

4.1.1 The Range of the Base Case 

Based on the 1996 Base Case assumptions, the life-cycle cost to l"Oillji, ;;.· tl1c 

Environmental Management program is projected to be between $189 billion and 
$265 billion, with a mid-range estimate of $227 billion. Life-cycle cost profiles are 
graphically depicted in Figure 4.1. All estimates are in constant 1996 dollars (see the 
box below). 
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The mid-range estimate - $227 billion - represents the sum of life-cycle costs for all 
site-specific activities and projects described in Volumes II and III of the Baseline 
Report. The upper range ($265 billion) and lower range ($189 billion) bound the 
mid-range estimate. Personnel at sites assigned one of three levels of confidence to 
their Base Case estimates (high, medium, or low). Then, a probabilistic analysis of 
these estimates was conducted to establish the range (see the "Confidence in Cost 
Estimates" box for more information). 

A number of factors contribute to the uncertainty in the life-cycle estimate. The 
degree of project definition, the complexity of the project, and the application of new 
technology can significantly influence the confidence in the estimate. Other factors 
contributing to estimate uncertainty include errors in estimating unit costs and labor 
productivity, schedule delays, and even simple errors in arithmetic. Several of these 
factors, such as productivity and the use of new technologies, are discussed later in 
this chapter. 
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The mid-range estimate of $227 billion is the projected cost for carrying out the 
currently planned tasks, including existing compliance agreement obligations (as of 
October 1995), for the active sites within the scope of the Environmental Management 
program. This case is used as the basis for analysis in this chapter and the basis for 
comparison of the alternative cases in Chapter 6. The mid-range case is referred to 
throughout this report as the "Base Case" estimate. 

4.1.2 Productivity 

For any long-range program, the amount by which the program improves productivity 
will have a significant effect on life-cycle cost. For example, if productivity, defined 
as the ratio of outputs-to-inputs, increases at an annual rate of one percent, the 
program will be approximately 50 percent more productive in 2040 than it was in 
2000. Larger productivity improvement rates have even more dramatic effects over a 
longer time horizon. Therefore, any program that has an extended timeframe should 
be concerned about productivity improvement and should ask the question: How will 
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productivity influence the long-term costs of the program? The Environmental 
Management program is such a program. 

For this reason, the Environmental Management program asked site personnel to 
include an estimate of projected productivity savings in their life-cycle cost estimates. 
The site-derived productivity savings, which were approximately five to ten percent 
across the Environmental Management program, were included in the site estimates. 
Almost all of these productivity improvements are expected before 2000. These 
productivity improvement initiatives include performance-based contracting, re
engineering of operational processes, privatization, reducing overhead activities, 
streamlining site characterization processes, and introducing cost-efficient 
technologies. 

Two additional productivity estimates were derived from the Base Case based on 
different assumptions regarding productivity improvement. For the purposes of this 
report, a long-term productivity goal of one percent after 2000 was established. The 
one percent assumption reflects the average productivity savings historically achieved 
by government agencies. The highest cost case assumes that productivity will not 
increase over current levels. That is, projected site productivity savings estimates 
were removed from the life-cycle estimates. 

Based on these three productivity cases, the life-cycle cost for the program ranges 
from $195 billion to $241 billion. Figure 4.2 presents these three cases, depicting 
three different productivity-based life-cycle cost profiles for the Environmental 
Management program. 
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Figure 4.2. Annual Cost Estimate Based on Productivity Assumptions 

Site-based productivity estimates produce a total life-cycle cost reduction of $14 
billion, resulting in a total life-cycle cost for the program of $227 billion. This case is 
used as the base estimate for the confidence level range (discussed in Section 4.1.1 ). 
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It is also the basis for the results in the remainder of this chapter. With no 
productivity savings, completion of the Environmental Management program is 
estimated to cost $241 billion-$14 billion higher than the Base Case and $46 billion 
higher than the lowest case (reflecting one percent productivity savings beyond 2000). 
In the 1995 Baseline Report, productivity assumptions were incorporated in the Base 
Case estimate. These assumptions projected a potential short-term productivity goal 
of 23 percent by the year 2000 and a long-term goal of one percent productivity 
savings after 2000. This assumption decreased the total 1995 life-cycle cost from 
approximately $350 billion ($360 billion in constant 1996 dollars) to $230 billion 
($237 billion in constant 1996 dollars). The 1995 approach, which is explained in 
Section 5.3, differs from the 1996 approach described above. 

4.1.3 Reconciling the Base Case Cost Estimate 
with Budget Projections 

The Base Case is not a budget estimate. In fact, with cost projections expected to 
exceed budget availability and priorities continuing to be defined, a clear articulation 
of the current baseline projection is useful. The projected budget target (as of October 
1995), based on larger federal budget realities, is that funding for the Environmental 
Management program will be funded at approximately $5.5 billion in annual funding 
(in current dollars) by 2000. After accounting for expected inflation, this number 
equates to $4.9 billion in constant 1996 dollars. The difference between the assumed 
funding for the Base Case estimate and the funding target results in a projected budget 
shortfall. Figure 4.3 indicates that this shortfall amounts to $27 billion over a 25-year 
period. 

This budget shortfall has been anticipated since 1993. During this period, the 
Department has successfully reconciled this shortfall through a number of 
management initiatives intended to deliver more results for less money. Specific 
priorities for the Environmental Management program include: 

From 1993-1996 

• Improved Contractor Efficiency- Reduced contractor employment by 17,000 
individuals or 33 percent; initiated performance-based contracting systems at 
most of the large sites in the complex. 

• Renegotiated Compliance Agreements -To date, renegotiated agreements have 
resulted in more than $1 billion in potential savings for the Hanford Site and 
Savannah River Site. 

• Involved Stakeholders and Workers - At Fernald, Ohio, recommendations from 
the Citizen Task Force on disposal options and future land use at the site are 
expected to result in over $2 billion in savings. 

From 1997-2000 

• Privatizing Operations - Improving public sector efficiency with more private 
sector incentives. 
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• Conducting Management 'Work Outs'- Department of Energy, contractors, and 
regulators come together to develop common sense reforms. 

Investing in Science -Bridging basic science and applied research needs on our 
most intractable environmental problems. 

We believe that these efforts will greatly assist in reconciling estimated Base Case 
costs to budget realities. Additional changes such as legislative amendments to 
Superfund will also contribute to helping the program operate more cost effectively. 
Clearly, however, it is critical to good management to anticipate budget problems 
through effective life-cycle analysis. 
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Figure 4.3. Long-Term Budget Shortfall 

4.1.4 A Look at the Life-Cycle Base Case 

The life-cycle activities for the Base Case will cost $227 billion and span a 75-year 
period (1996 to 2070), although most sites will be completed considerably sooner. By 
2070, all environmental management sites requiring remediation will be completed 
(i.e., only long-term surveillance and monitoring activities and ongoing waste 
management activities at active sites will remain). Figure 4.4 presents the Base Case 
schedule for the completion of environmental remediation and decommissioning 
activities at the sites. As noted in Section 3.3.2, 102 sites require remediation. This 
figure illustrates that 80 percent of these sites will be remediated by 2021. 

Annual costs at the program's completion in the year 2070 do not reach zero because 
of "post-closure" expenditures, referred to as post-closure long-term surveillance and 
monitoring activities. These activities focus on sampling, analyzing monitoring well 
data, maintaining protective covering or barriers, and providing for active institutional 
controls at near-surface and deep geologic disposal sites where long-lived radioactive 
wastes were left in place. Preliminary estimates indicate these long-term costs would 
range from $45-$65 million annually for several decades. 
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Figure 4.4. Base Case Schedule for Remediating Sites 

The distribution of estimated Environmental Management program costs for major 
functional elements changes as the program (and the cleanup effort) moves closer to 
completion (see Figure 4.5). Given these estimates, the mix of activities comprising 
the Environmental Management program will change significantly over time. In the 
near term, the program is focusing on stabilizing nuclear materials and facilities. In 
2000, for example, nuclear material and facility stabilization activities represent 
approximately 18 percent of the estimated site costs for waste management, 
environmental restoration, and nuclear material and facility stabilization. By 2020, 
these activities drop to six percent and by 2040 they are less than one percent of 
estimated cost because these activities are essentially complete. Also, during the next 
40 years, the majority of environmental restoration activities are expected to be 
completed. Although environmental restoration costs as a percent of total costs 
actually increase from 2000 to 2020 when many large facilities are scheduled for 
decommissioning, they shrink to less than six percent of total estimated program costs 
by 2060. By this point, the environmental cleanup is essentially complete and all 
waste currently in inventory and generated by the Environmental Management 
program will have been disposed. By 2060, the primary responsibility of the program 
is expected to be managing waste generated by other Department of Energy programs 
(for example, the Energy Research Program and Defense Programs). 
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Figure 4.5. Cost Estimate for Major Functional Elements 

At the program "end state" (in 2070), all mission-related activities are expected to be 
completed and most sites are available for alternative land uses. The expectation is 
that buildings are decommissioned, waste planned for offsite disposal is treated and 
will have been shipped to a permanent disposal site or commercial facility, and waste 
being disposed of onsite is capped in pits or trenches or securely enclosed in disposal 
cells. In 2070, Environmental Management program activities are focused on long
term surveillance and monitoring and waste management for Department of Energy 
programs still active at the sites. In other words, sites with ongoing missions outside 
of the Environmental Management program (for example, National Laboratories) will 
continue to incur ongoing waste management costs. 

Many sites complete their Environmental Management mission-related activities 
before 2070. A closer examination of the estimated life-cycle cost profile in Figure 
4.1 reveals a downward trend in annual costs. The estimate after 2050 is relatively 
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level. Ninety percent of the total life-cycle cost is expected to be incurred by 2037 
(see box). 

Despite the general downward cost trend described above, estimated costs suddenly 
increase or decrease for brief periods at several points. These upswings and 
downswings appear as anomalies to the overall trend, but reflect the progression of the 
program. For example, in 2020, completion of remediation and decommissioning 
activities at the Energy Technology Engineering Center, Fernald, Los Alamos 
National Laboratory, and Sandia National Laboratory-New Mexico contribute to a 
drop in estimated environmental restoration costs of more than $300 million. At the 
same time, treatment of high-level waste decreases (primarily at the Hanford Site), 
resulting in an additional cost decrease of almost $200 million. In 2025, a sudden 
increase in estimated cost occurs. It results from· an upswing in high-level waste 
disposal costs following vitrification activities at the Savannah River Site. Estimated 
costs for high-level waste disposal are $200 million higher in 2025 than in 2024 and 
remain at the higher level until 2035 when high-level waste disposal costs increase 
again by an additional $400 million per year because of the expected beginning of 
shipments of vitrified high-level waste from the Hanford Site to a geologic repository 
for disposal. 
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4.2 A GEOGRAPHICAL VIEW OF THE 
ENVIRONMENTAL MANAGEMENT PROGRAM 

The Department's Environmental Management program currently is operating in 
approximately 30 states and territories. By 2020, this number is expected to drop to 
21 states. (See Figure 4.6 for the estimated annual spending level for environmental 
management activities in each state and a depiction of cleanup progress over time.) In 

2000 

2060 

I 
> $1 Billion F"'l $500-999 

t:,:J Million 
('J $250-499 
~Million 

~ $50-249 
~Million 

Figure 4.6. Annual Estimated Costs by State 

I<$50Million 

2060, the total is expected to drop to 15 states, with almost all of the costs for long
term surveillance and monitoring and management of waste generated by programs 
with ongoing missions. Remediation is complete at all these sites by 2070. 
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Table 4.1 shows the Base Case cost estimate by state and site. These estimates reveal 
that the majority of costs will be spent at a small number of states and sites. 
Approximately three-quarters of the program's costs are concentrated in six states 
(Washington, Idaho, South Carolina, Tennessee, New Mexico, and Colorado), 
primarily at the five highest-cost sites (Hanford Site, Idaho National Engineering 
Laboratory, Oak Ridge Reservation, Rocky Flats Environmental Technology Site, and 
Savannah River Site). For the purposes of this report, a site with life-cycle costs 
greater than $15 billion is defined as a high-cost site. Historically, the five highest
cost sites played the largest roles in nuclear weapons production and, therefore, 
require the largest amount of cleanup and waste management (see Table 4.2). 
Because these sites represent such a large portion of the program, the analysis of 
alternatives in Chapter 6 focuses solely on them. 

Activities in two states, Washington (Hanford Site) and South Carolina (Savannah 
River Site), dominate the life-cycle cost estimates. They account for approximately 
$100 billion (or 44 percent) of projected life-cycle costs. The concentration of costs at 
the Hanford and Savannah River sites is particularly evident in Figure 4.7, which 
presents the total life-cycle cost by site and major crosscutting functions. In this 
figure, the highest-cost sites and crosscutting functions are presented separately while 
the smaller sites are grouped into an "Other Sites" category. 

The expected end dates for the five highest-cost environmental management sites are 
listed in Table 4.3. Surveillance and monitoring activities will continue beyond these 
dates. All sites will be complete by 2070. These dates are expected to change based 
on variables such as project resequencing, program acceleration or delay (for example, 
to reduce long-term overhead costs or to wait for new technologies), regulatory 
changes, or significant budget reductions. However, these milestones are useful 
starting points for analyzing time lines, priorities, and the potential for program 
acceleration. (See the scheduling alternative case analysis in Chapter 6.) 

Many of the other sites will be completed much sooner. Remediation is already under 
way at most Environmental Management sites. As described earlier, 80 percent of 
sites requiring remediation will be completely remediated by 2021. Only surveillance 
and monitoring and waste management at sites for programs with research or 
production missions remain after that point. 
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Table 4.1. Base Case Estimate by State and Site 

Alaska 
Amchi1ka Island 

Arizona 
Monument Valley 
Tuba City 

California 

Site 

Lawrence Livermore National Laboratory 
Oakland Operations Office 
Lawrence Berkeley Laboratory 
Energy Technology Engineering Center 
S1anford Linear Accelerator Center 
Sandia National Laboratories - Livermore 
General Electric Vallecitos Nuclear Center 
Laboratory for Energy-Related Health Research 
General Atomics 
Geothermal Test Facility 
Oxnard Facility 

Colorado 
Rocky Fla1s.Enllironmenta1Technology Site 
Gram Junction. ProJects Office 
Grand Junction .· .SIIe 

Rock .. 
Mill Site 

ouraOOc>. · ... 
Gunnison MID Site 
Rio BiaOCOIRUllson 

Connecticut 
CE 

Aorida 
. Pln&HS$ Plant 

Idaho 
Idaho National Engineering Laboratory 
Argonne National Laboratory- West 
Lowman 

Mississippi 
Salmon Test Site 

4-12 

Base case Percentage of 
Llfe.Cyok! Eatimata TotatBue Caae 

(Conatant 1996 Life-Cycle 
$In Millions) Estimate 

6 <1% 
6 <.01% 

212 <1% 
113 0.05% 
99 0.04% 

4,574 2.02% 
2,408 1.06% 
948 0.42% 
533 0.23% 
351 0.15% 
161 0.07% 
105 0.05% 
23 0.01% 
22 0.01% 
17 0.01% 
5 <.01% 

<1 <.01% 

18,203 
17,319 

8.02"1 .. 
7.63% 

662 0.29"/ .. 
73 0.03% 
43 0.02% 
33 0.01% 
22 0;01% 
.20 0.01% 
12 0.01% 
12 0.01% 
7 <.01% 

22 <1% 
22 0.01% 

437 <1% 
437 0.19% 

18,980 8.36% 
18,622 8.21% 

357 0.16% 
<1 <.01% 

1f17 <1% 
0.37% 

406 0.18% 
165 0.07% 
6 <.01% 
2 <.01% 

26 8.04% 
26 0.01% 

4,857 2.14% 
4,831 2.13% 

26 0.01% 

18,240 8.04% 
18,218 8.03% 

22 0.01% 

13 <1% 
12 0.01% 
<1 <.01% 

8 <1% 
8 <.01% 



Table 4.1. Base Case Estimate by State and Site (continued) 

Missouri 
Weldon Spring Site Remedial Action Project 
Kansas City Plant 
St. Louis Downtown Site 
St. Louis Airport Site 
St. Louis Airport Site Vicinity Properties 
Latty Avenue Properties 

Nevada 
Nevada Test Site 
Central Nevada Test Area and Project Shoal Site 

New Mexico 
Waste Isolation Pilot Project 
Los Alamos National Laboratory 
Sandia National Laboratories - Albuquerque 
Albuquerque Operations Office 
Inhalation Toxicology Research Institute 
Project Gasbuggy 
South Valley S1te 
Shiprock 
Ambrosia Lake 

New York 
WesWatrey O.:,rnonstration Project 
Brookhaven National Laboratory 
s. ®ara. tl·o· ns Proc. ess ResearCh Unit 
COlonie· Site 
Niagara Falls Storage Site 
Seaway Industrial Park 
Linde Air Products 
Ashland Oil #1 
Ashland Oil #2 
Bllssand Laughlin Steel 

North Dakota 
Belfield 
Bowman 

Olilo 
Porl$mouth Ga.seous Diffusion Plant 
Femald EnVIronmental Management Project 
Mound Plant 
Ohio Operations OffiCe 
Reacttve Metals, Inc. (AMI Titanium Co.} 
Battelle • Columbus Laboratories 
Painesville 
Luckey 
B&T Metals 
Baker Brothers 
Piqua Nuclear Power Facility 

Oregon 
Lakeview 

BaseCa$e Percentage of 
Llte.c¥1e Efl,lm.•te TOtal Base Case 

(Constant1996 Llfe.Cycle 
$ln Millions) Estimate 

1,578 <1% 
448 0.20% 
447 0.20% 
266 0.12% 
244 0.11% 
97 0.04% 
76 0.03% 

<1% 
<.01% 

3,652 1.61% 
3,644 1.61% 

8 <.01% 

713 <1% 
321 0.14% 
255 0.11% 
99 0.04% 
25 0.01% 
8 <.01% 
6 <.01% 

14,942 6.58% 
8,391 3.70% 
4,081 1.80% 
1,591 0.70% 
802 0.35% 
42 0.02% 
15 0.01% 
12 0.01% 
8 <.01% 
1 <.01% 

4,927 2.17% 
3,744 1.65% 
867 0.38% 
145 0.06% 
52 0.02% 
33 0.01% 
28 0.01% 
28 0.01% 
21 0.01% 
8 <.01% 
1 <.01% 

24 <1% 
19 0.01% 
5 <.01% 

9,158 4.04% 
3,960 1.74% 
3,017 1~33% 
1,357 0.60% 
428 0.1SO/o 
141 0,08% 
101 0.04% 
88 0.04% 
63 o.o:w .. 
3 <.01% 

<1 <.01% 
<1 <.01% 

6 <1% 
6 <.01% 
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Table 4.1. Base Case Estimate by State and Site (continued) 

Tennessee 
Oak Ridge National Laboratory 
Oak Ridge K-25 Site 
Oak Ridge Y-12 Plant 
Oak Ridge Operations Office 
Oak Ridge Reservation Off-Site 
Oak Ridge Associated Universities 

25,137 
9,352 
7,286 
6,168 
2,038 
267 
26 

11.06% 
4.12% 
3.21% 
2.72% 
0.90% 
0.12% 
0.01% 

Table 4.2. Historical Mission of the Five Highest-Cost Sites 
Drives Environmental Management Costs 

4-14 

Uranium fuel fabrication and 
irradiation 
High-level waste management 



Oak Ridge K-25 Site 
3% 

Oak Ridge Y-12 Plant 
3% 

Waste Isolation Pilot Plant 
4% 

Paducah Gaseous Diffusion Plant 
2% 

Los Alamos National Laboratory __ ___J 

2% 

Oak Ridge Reservation 

Nevada Test Site 
2% 

Portsmouth Gaseous Diffusion 
Plant2% 

Figure 4.7. Distribution of Environmental Management Life-Cycle Estimate 

tdahoNati~nal E11glnearing·Labor~tcity 

Oak Ridge Reservation 2045 
. .. . . .. . .. 

·R<»~·t=l~its·•J~n'ilrontn~n~t•rechtl()~$1te 2055 

Savannah River Site 2040 2031 

*See definition of site completion in Section 3.3.2. 

Figure 4.8 focuses only on the highest-cost sites, providing total site cost estimates 
broken out by the functional elements of the Environmental Management program. 
At the Hanford Site, Idaho National Engineering Laboratory, and Savannah River 
Site, waste management consumes the largest portion of estimated program costs. At 
the Oak Ridge Reservation, environmental restoration activities are the highest 
proportion of estimated cost. At the Rocky Flats Environmental Technology Site, 
nuclear material and facility stabilization activities represent the largest proportion of 
estimated cost. 
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Figure 4.8. Costs by Major Functional Element for the Five Highest-Cost Sites 

4.3 BASE CASE RESULTS BY MAJOR 
FUNCTIONAL ELEMENTS 

The Base Case estimate for the six major elements of the Environmental Management 
program is shown in Figure 4.9. The highest percentage of the estimated life-cycle 
cost is for waste management activities, amounting to $111 billion (or 49 percent); 
followed by environmental restoration activities, $63 billion (or 28 percent); nuclear 
material and facility stabilization activities, $21 billion (or 9 percent); landlord 
activities, $13 billion (or 6 percent); science and technology development activities, 
$12 billion (or 5 percent); and national program planning and management activities, 
$7 billion (or 3 percent). Section 4.3 describes the results for these functional 
activities. 
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Management 

$7 Billion 

Science & 
Technology 

Development 
$12 Billion 

Estimated Environmental Management Program 
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Figure 4.9. Estimated Lffe-Cyc!P Cost by Major Functional ElemP>'t 
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4.3.1 Waste Management 

The life-cycle cost estimate for the Waste Management program is $111 billion. This 
estimate covers a timeframe that extends to 2070, with most activities expected to be 
completed by 2045. Figure 4.10 and Figure 4.11 further disaggregate these waste 
management costs by type of waste addressed and waste management activity (see 
descriptions for the various waste types in Chapter 2). 

Other Waste Types I Waste Type I .. 
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Figure 4.10. Estimated Waste Management Cost by Type of Waste Addressed 
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Figure 4. 11. Estimated Waste Management Cost By Activity 
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A large portion of the life-cycle cost estimate for waste management activities is 
concentrated in a relatively small number of projects. Table 4.4 shows ten of the 
highest-cost waste management projects. These projects focus primarily on the 
treatment, storage, and disposal of high-level waste. This result is consistent with the 
fact that the largest portion of estimated Waste Management program costs ($53 
billion or 48 percent) is associated with the management of high-level radioactive 
waste (see box). 

Table 4.4. Ten of the Highest-Cost Waste Management Projects 

Estimated Life-
Cyctecost 

Site Project (Billions) 

Hanford Site High-Level & Low-Level Vitrification $15.5 

Waste Isolation Pilot Plant waste Isolation Pilot Plant 8.3 

Idaho National Engineering Laboratory Chemical Processing Plant 4.8 

Savannah River Site Defense Waste Processing Facility 3.8 

Hanford Site Single- and Double-Shell Tanks 3.7 

West Vaiii:IY Demonstration Project High-Level Waste Vitrification Facility 3.7 

Savannah River Site H Tank Farm 2.1 

Savannah River Site FTank Farm 1.5 

Savannah River Site High-Level Waste In-Tank Precipitation 1.5 

Hanford Site T Plant 1.0 

Figure 4.12 shows a breakdown of the cost estimate for high-level waste activities. 
The Department currently stores more than 300,000 cubic meters (393,000 cubic 
yards) of high-level waste- the largest volume in the Department's inventory- in 243 
large underground tanks. High-level waste management activities include onsite 
storage, treatment, handling, transportation and disposal. The majority of these costs 
are for treatment, in particular for vitrification, which is the permanent immobilization 
of high-level waste in glass. The Defense Waste Processing Facility at the Savannah 
River Site, which recently started processing high-level waste, will operate for 32 
years, with a life-cycle cost estimate of approximately $4 billion. 
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Figure 4. 12. Estimated Cost for High-Level Waste Management Activities 

Management of transuranic waste (see description in Chapter 2) represents the second 
highest percentage of estimated waste management cost ($16 billion or 14 percent). 
Figure 4.13 shows annual cost estimates for treating, storing, and disposing of this 
type of waste. At the Idaho National Engineering Laboratory, approximately 60,000 
cubic meters (78,600 cubic yards) of transuranic waste were buried at the Radioactive 
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Waste Management Complex from 1952 to 1970. Since 1970, 40,000 cubic meters 
(52,400 cubic yards) of Department of Energy defense-generated waste have been 
placed there in retrievable storage in an earthen berm. These totals represent over 60 
percent of the Department's transuranic waste inventory. Costs to manage this type of 
waste at the Idaho National Engineering Laboratory are estimated to be approximately 
$50 million per year. 
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Figure 4.13. Estimated Cost for Transuranic Waste Management Activities 
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Estimated costs for managing the remaining types of waste (low-level waste, low
level mixed waste, hazardous waste, and sanitary waste) and spent nuclear fuel 
combine to account for approximately 37 percent of the total waste management cost 
estimate. 

4.3.2 Environmental Restoration 

The life-cycle cost estimate for environmental restoration activities is approximately 
$63 billion. This estimate represents 28 percent of the total program cost estimate. 
These activities are expected to span a timeframe that extends to 2070. Figure 4.14 
depicts estimated annual environmental restoration costs for the major environmental 
restoration functions: 

• Remedial Action (34 percent), 
• Decommissioning (33 percent), 
• Treatment, Storage, and Disposal (14 percent), 
• Surveillance and Monitoring (1 0 percent), and 
• Assessment (8 percent). 

Examples of high-cost environmental restoration projects are listed in Table 4.5. 
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Figure 4. 14. Estimated Annual Costs for Environmental Restoration Activities 

Remedial actions represent the greatest proportion of estimated environmental 
restoration costs ($22 billion, or 28 percent). Most remedial actions are expected to be 
completed by 2016. Remedial action projects fall into three broad categories: those 
that involve remediating contaminated ground water (which represent 9 percent of 
estimated remedial action costs); those that involve remediating soils and buried waste 
(48 percent of estimated costs); and those that involve remediating multiple 
environmental media (43 percent of estimated costs). 
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Remedial actions also can be described as involving containment strategies (i.e., stabilizing 
or otherwise immobilizing contamination in place) or removal strategies (i.e., excavating 
contamination for treatment and/or disposal elsewhere). Sixteen percent of estimated 
remedial action costs are expectd to be spent on containment strategies involving barriers or 
solidification. In the case of ground-water remediation, these strategies include pumping 
and re-injecting contaminated ground-water upgradient to prevent the spread of plumes. 
The balance of estimated costs is expected to be spent on projects involving a combination 
of removal and containment strategies (See Figure 4.15). 
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Figure 4. 15. Life-Cycle Costs of Various Containment Strategies 

Table 4.5 Selected High-Cost Environmental Restoration Projects 

Estimated 
llf.,Cycle cost 

(Millions) 

Estimated waste 
Volumes 

Meters)• 

100·NR Solis 

Radioactive Waste 
Management Complex Buried 
Waste 

Building 9201·4 Removal 

771 Plutonium Recovery 
Decontamination/ Containment 

R Reactor 
Entombment/Aemoval 

Storage 

Sandia National Laboratory/ Disposal Facility 
New Mexico 

$209 

1,385 

334 

256 

430 

699 

80 

25 

* Cubic Meters of hazardous, transuranic, low-level, low-level mixed, and sanitary waste combined 

426,000 

349,000 

<100 

17,000 

13,000 

103,000 

N/A 

N/A 

Decommissioning focuses on the safe maintenance, demolition and final disposition of 
surplus facilities (for example, reactors, hot cells, processing plants, and storage 
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tanks). Rubble and contaminated materials from demolition will either be removed or 
contained at the building site (for definitions see Section 3.3.4). Greater 
decontamination leads to a greater percentage of "clean" building materials, which 
leaves a lower percentage of contaminated materials to be disposed. 
Decommissioning activities represent the second highest proportion of estimated 
costs, $21 billion (or 33 percent). 

The most contaminated and some of the largest structures are assumed to be 
entombed, including the former processing buildings (called canyons) at the Savannah 
River Site and the plutonium production reactors at the Hanford Site. Projects 
assuming entombment of structures account for 31 percent or $7 billion of estimated 
decommissioning costs. Facilities assumed to be decontaminated with some waste 
capped in the building foundations is 42 percent or $9 billion of estimated 
decommissioning costs. The balance of the facilities are assumed to be fully 
decontaminated with all materials disposed away from the building site and represents 
27 percent or $5 billion of estimated decommissioning costs. 

The majority of decommissioning activities are expected to occur between 2012 and 
2026. Most decommissioning follows facility deactivation activities, which are 
expected to occur most intensely before 2010. In addition, decommissioning 
activities are generally expected to occur not specifically identified in Federal Facility 
Compliance Agreements. Consequently, decommissioning activities have been 
scheduled to follow remedial actions at most sites. 

Assessment activities represent $5 billion, or 8 percent of estimated environmental 
restoration costs. The assessment activities associated with remedial actions make up 
the majority (approximately two-thirds) of estimated assessment costs. The majority 
of assessment costs are for remedial actions because the contamination addressed by 
remedial actions is spread over greater areas and types of media (i.e., soils and ground 
water) than in contaminated facilities. In addition, some assessment activities result in 
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the decision that no further action is required because contamination has been 
successfully addressed by a past action or contamination is low and at a safe level. 

Waste treatment, storage, and disposal activities also are associated with remediating 
sites and represent approximately $9 billion, or 14 percent, of estimated 
environmental restoration costs. More than 90 percent of the activities identified as 
treatment, storage, or disposal are associated with sites where there are limited or no 
ongoing waste management operations, such as Portsmouth Gaseous Diffusion Plant 
in Kentucky. Activities at these sites are for a limited duration and are generally 
associated with large decommissioning projects. 

When contamination exists in the environment, actions are necessary to maintain 
structures that contain it and monitor against possible migration. The $7 billion cost 
estimate for surveillance and monitoring is associated with such activities before, 
during, and after remedial action and decommissioning activities are complete. These 
costs are expected to diminish as restoration is accomplished, but they do not 
completely end because most sites assume some residual contamination. 

Figure 4.16 presents another perspective on environmental restoration activities. Five 
sites dominate the life-cycle estimates of environmental restoration costs. These sites 
(Hanford Site, Idaho National Engineering Laboratory, Oak Ridge Reservation, Rocky 
Flats Environmental Technology Site, and Savannah River Site) account for 67 
percent of estimated environmental restoration costs and require the longest time to 
remediate. Another 13 large sites account for an additional 28 percent of total cost. 
The remainder of the sites are categorized in three groups: Formerly Utilized Sites 
Remedial Action Program (FUSRAP) sites, Uranium Mill Tailings Remedial Action 
(UMTRA) sites and all other sites. Cleanup of these sites will account for much of the 
near-term progress in the program. The FUSRAP sites account for 25 of the sites and 
two percent of the estimated total life-cycle costs. The UMTRA group comprises 20 
sites and represents one percent of the total life-cycle cost. The other small sites 
account for less than one percent of the overall environmental restoration costs. 
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Figure 4.16. Environmental Restoration Annual Cost by Site Size and Type 

4-26 



4.3.3 Nuclear Material and Facility Stabilization 

The life-cycle cost for nuclear material and facility stabilization activities is estimated 
to be $21 billion. This cost estimate includes nuclear material stabilization ($8 
billion), facility deactivation ($5 billion), and surveillance and maintenance ($8 
billion). Figure 4.17 provides a graphical depiction of the total life-cycle cost estimate 
for these activities. A small number of projects make up the majority of estimated 
nuclear material and facility stabilization costs (approximately 60 percent). (See 
Table 4.6). 

Stabilization 

Deactivation 

Surveillance and 
Maintenance 

0 6 8 
Life-Cycle Constant 1996 Dollars in Billions 

Figure 4. 17. Nuclear Material and Facility Stabilization Cost By Activity 

10 

Nuclear material stabilization activities account for the largest proportion of estimated 
nuclear material and facility stabilization costs. Stabilization also includes storage 
costs at some sites (for example, storage of plutonium at the Rocky Flats 
Environmental Technology Site). As indicated in Figure 4.17, surveillance and 
maintenance activities occur throughout both the stabilization and deactivation phases 
of a project. In fact, during these phases, approximately 70 percent of the costs are for 
surveiiiance and maintenance activities. These costs represent the base capacity 
needed to support deactivation and stabilization efforts. Typically, these activities 
provide necessary material and facility safety "envelopes." 

Surveillance and maintenance activities not conducted during facility stabilization or 
deactivation account for the second highest proportion of estimated nuclear material 
and facility stabilization costs. These surveiiiance and maintenance activities are 
incurred while a facility awaits stabilization, deactivation, or eventual 
decommissioning by the Environmental Management program. One of the unique 
problems included in nuclear material and facility stabilization activities is the 
stabilization, deactivation, and transition of buildings contaminated with special 
nuclear materials (see box). The unique set of actions and concerns associated with 
stabilizing special nuclear materials left in surplus facilities, such as plutonium, is 
responsible for the large estimated nuclear material and facility stabilization costs. 
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Table 4.6. Ten of the Highest-Cost Nuclear Material and Facility 
Stabilization Projects 

Project 

371 Plutonium Recovery Building 

707 Production Building 

4-28 

Estimated Life· 
CyqleCqst 
(SIIIIc:ms) 

$2.2 

0.9 

0.6 

1.1 

0.5 

0.5 

0.5 

0.3 

0.3 



4.3.4 Science and Technology Development 

Science and technology development goals include reducing waste management life
cycle costs, reducing risks to people and the environment during and after cleanup, 
and solving cleanup problems that currently have no solution. Science and technology 
development activities represent $12 billion or 5 percent of the total life-cycle cost 
estimate. These activities are assumed to occur over the next 35 years. These funds 
are for basic science as well as applied technology development and demonstration 
projects. The Base Case estimate is based upon the use of existing technologies and 
assumes no cost savings from the use of emerging technologie:;. 

Because projected budgets are potentially restrictive, achieving cost reduction through 
the application of new technology is of prime importance. In fact, potential cost 
savings are a key factor in allocating science and technology development funds. 
Potential savings also give regulators and stakeholders information useful for 
evaluating the value of a new technology for implementation. The Environmental 
Management program is currently supporting the development of approximately 170 
technology systems. Of these, approximately 120 have cost savings as their primary 
objective. 

For the 1996 Baseline Report, a special analysis of the cost savings from science and 
technology development activities was conducted. Thirty-seven of these I 20 
technology systems serve as the basis for estimating cost savings in the analysis of the 
I 996 Base Case. (See Appendix F for details on the cost savings methodology.) A 
three-step process is used to estimate potential cost savings from the successful 
application of the 37 emerging technology systems/subsystems. The process is 
predictive in nature because the 37 technologies have not had sufficient production 
application to build detailed historical cost and performance data bases. As a result, 
the cost savings projection uses conservative assumptions and practices to avoid 
overestimating the potential cost savings. 

Projected cost savings from science and technology development activities, for the 
first decade's $3 billion investment ( 1990- I 999), are estimated in the range of $15 to 
$20 billion over the life-cycle of the I 996 Base Case for the Environmental 
Management program. This estimate is considered conservative as discussed in 
Appendix F. No estimate of savings from later decades' investment in technology 
development was made. The range of potential savings is attributable to the 
associated range of "success coefficients" used by the cost engineers and system 
technologists in their calculations. Relative to cost profiles, these savings are 
estimated to have a slight impact on treatment and remediation costs before I 998, but 
the estimated savings will increase to a level equal to approximately 13 percent of 
projected treatment and remediation costs for the remainder of the environmental 
management life cycle. Because these estimated cost savings are related to projected 
treatment and remediation systems and their scheduled implementation, most of the 
savings will be realized from 2000 to 2030. Although the technology systems in this 
analysis are at various stages of development, the selected suite of 37 innovative 
technology systems will presumably be fully developed and implemented during the 
1990 to 1999 timeframe. 
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4.3.5 Landlord 

Landlord activities are associated with the provision of site-wide support: providing 
utilities, maintenance, infrastructure and general management for the entire 
installation. Overall, the Environmental Management program is landlord at nine 
Department of Energy installations. The life-cycle costs for these activities are 
estimated to be approximately $13 billion. The largest estimated landlord costs are at 
the Rocky Flats Environmental Technology Site (approximately $5 billion). Other 
large landlord costs occur at the Idaho National Engineering Laboratory 
(approximately $3 billion), the Savannah River Site (approximately $1.6 billion), and 
the K-25 Site in Oak Ridge (approximately $1.2 billion). 

Environment, safety, and health activities represent the largest share of estimated 
landlord costs (34 percent) followed by facility maintenance activities (30 percent) 
and facility management and engineering activities (8 percent). Regulatory 
compliance, safeguards and security, and monitoring activities also make up a large 
portion of estimated landlord costs. 

4.3.6 National Program Planning and 
Management 

National program planning and management activities account for $7 billion of the 
estimated life-cycle cost of the Environmental Management program. National 
program planning and management activities can be organized into three broad areas: 
program direction, program management, and transportation and emergency 
management. Program direction primarily comprises the costs of salaries and benefits 
for federal employees at Headquarters. Program management includes the costs for 
technical and analytical support contractors. The transportation and emergency 
management activities support all Department of Energy organizations in planning 
and managing transportation issues. 

4.4 VOLUMES OF WASTE AND SPENT NUCLEAR 
FUEL 

The Environmental Management program manages waste from several sources: waste 
inventories currently in storage that were generated during weapons production and 
other activities, waste generated through remediation and decommissioning activities 
conducted by the Environmental Restoration and Nuclear Material and Facility 
Stabilization programs, waste generated by the Waste Management program during 
activities such as treatment or repackaging, and waste generated by other Department 
of Energy programs with ongoing missions (for example, waste generated by the 
Energy Research program). Figure 4.18 provides more details on the sources of the 
waste and spent nuclear fuel. Most waste currently being stored (or in inventory) is 
high-level waste. Nearly all spent nuclear fuel also is currently in storage. The 
majority of waste generated during remediation and decommissioning is classified as 
hazardous, low-level, low-level mixed, sanitary, or transuranic. Most of this waste is 
generated through the remediation and decommissioning of large quantities of 
contaminated media (including soil, ground water, and facilities). 
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Figure 4. 18. Source of Waste and Spent Nuclear Fuel Addressed by the 
Environmental Management Program 
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Several key variables affect the scope of the program's treatment, storage, and 
disposal operations: the type and amount of waste that requires management, the 
media that contains the waste; and the timing of the waste management needs. 
Timing is driven by variables such as waste generation rates, regulatory requirements 
(for example, limitations on onsite storage), and acceptance of waste from other 
Department of Energy programs or outside sources (for example, commercial nuclear 
power plants or foreign countries). These variables determine the program's 
treatment, storage, and disposal capacity needs. Waste management planning, 
therefore, depends on the estimates of incoming waste developed by waste generators 
and the amount of waste currently in storage. 

Table 4.7 presents the volumes of waste and spent nuclear fuel requiring management. 
These volumes only include the initial volumes requiring management, excluding 
treatment residuals. For the waste managed by the Waste Management program, 
estimates are categorized into four areas: (I) waste currently in inventory; (2) waste 
generated by the Environmental Restoration and Nuclear Material and Facility 
Stabilization programs; (3) waste generated by the Waste Management program after 
1996; and (4) waste generated by other Departmental programs (e.g., Defense 
Programs) and transferred to the Waste Management program for treatment, storage, 
or disposal. 

Table 4. 7 indicates that more than two thirds of the waste generated by environmental 
restoration activities is managed and disposed of within the scope of that program. 
This is the most cost-efficient arrangement because it eliminates multiple handlings of 
contaminated waste and specially-tailored treatment and disposal methods for waste 
generated from remedial actions and decommissioning. 
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Table 4.7. Initial Volumes of Waste and Spent Nuclear Fuel 
Managed by the Environmental Management Program 

ER = Environmental Restoration 
NMFS = Nuclear Material and Facility Stabilization 
Notes: All volumes in cubic meters, except spent nuclear fuel, which is in Metric Tons of Heavy Metal. 

Totals may not add due to rounding. 

Generally, permanent treatment facilities built within the scope of the Waste 
Management program are designed to treat process waste with high concentrations of 
contaminants in the form of liquids or sludges. Disposal cells are equipped to handle 
residues from those treatment facilities and meet stringent requirements to prevent 
migration or leaching of contaminants to the environment. 

Figure 4.19 shows the types of contaminated media addressed by the Environmental 
Restoration program. These contaminated media are treated using temporary or 
portable treatment systems designed for these waste media. Contaminated soils and 
building materials generally do not require additional treatment prior to disposal. 

Nonaqueous Media (17 Million Cubic Meters) Aqueous Media (202 Million Cubic Meters) 

Ground Water 
89% 

Figure 4.19. Contaminated Media Addressed by the Environmental Restoration Program 
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Packaging required for disposal is incorporated into the scope of the remediation and 
decommissioning activities to minimize rehandling. Hazardous waste is generally sent 
to commercial vendors for treatment and/or disposal. Large volumes of soil and 
building material are disposed of in onsite disposal cells specially designed and 
permitted for such waste. 

Table 4.8 focuses on the volume estimates of contaminated media for environmental 
restoration activities, which, by their nature, include handling and treatment of 
contaminated materials. The table lists volumes for both nonaqueous (generally 
solids) and aqueous (generally water) media that are removed from the ground or 
decommissioned facilities for "ex situ" management versus volumes that are managed 
"in situ" without removal from contaminated media or facilities. The handling 
activities include exhuming contaminated soil and buried waste, soil washing, 
treatment of contaminated ground water, and decontamination and demolition of 
facilities. 

Table 4.8. Volumes Managed by the Environmental Restoration 
Program 

(Volumes in Thousands of Cubic Meters) 

Nonaqueous Aqueous 

Ex Situ In Situ Ex Situ In Situ 
Waste Type Volumes Volumes Volumes Volumes 

Low-Level Waste 11,300 20,700 300 3,400 

Low-Level Mixed Waste 5,200 500 38,000 -

Transuranic Waste 100 - - -
Hazardous Waste 1,500 2,300 3,700 42,200 

Uranium Mill Tailings 24,100 5,000 900 14,300 

Sanitary Waste 1,500 - 196,600 1,300 

Total 39,400 33,200 201,900 99,200 

Notes: Includes volumes addressed within the Baseline reporting period (1996- 2070). Does not 
include previous years. Totals may not add due to rounding. 

Handling and treatment of environmental media will result in waste volumes that may 
need further specialized treatment and disposal. Handling strategies for aqueous 
media are dominated by pumping and treating of ground water. This process generates 
a small amount of waste in comparison to the treated water, which is reinjected. 
Handling strategies for nonaqueous media generally result in generating large volumes 
of waste. Some treated volumes are returned to the ground. If the medium is still 
somewhat contaminated, it may be contained with a barrier. 

The in situ column reflects those volumes addressed without ham.lling the aqueous and 
nonaqueous contaminated media. In these instances, engineered barriers are deployed 
to contain the contamination or in place treatment methods (e.g., bioremediation) are 
applied to eliminate contaminants. In some cases, encapsulation is used to preclude 
migration of contamination. Some of these volumes have been previously handled, 
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such as those nonaqueous volumes mentioned above, but they are predominately left 
in place (in situ). 

4.5 SUPPORT COSTS 

The focus of the Baseline Report is on estimating the costs of mission-related 
activities necessary to complete the Environmental Management program, including 
the six major functional elements described earlier in this section. The Environmental 
Management program also directly funds activities in support of the environmental 
mission. These support costs make up approximately 20 percent of the life-cycle cost 
estimate. Excluding an analysis of these support costs (which are integral to the 
performance of the program) would lead to a significant underestimation of the 
program's total life-cycle estimate. 

Direct support costs are approximately 26 percent of costs at Environmental 
Management sites in FY 1996. Figure 4.20 indicates that the majority of these 
support costs (approximately two-thirds) are for the management of the six functional 
elements of the program described above. Approximately 10 percent of the support 
costs funds environment, safety, and health activities. The remaining 20 percent funds 
financial and administrative activities; infrastructure, safeguards and security; 
stakeholder and regulation interations. 

Stakeholder and 
Regulatory Interactions, 

and Other 
3% 

Safeguards 
and Security 

1% 

Figure 4.20. Fiscal Year 1996 Support Costs 

Figure 4.21 illustrates a second finding on support costs: support costs have a 
relatively fixed component. As the level of mission-related activities at a site 
increases or decreases, a portion of support costs remains relatively constant. For 
example, program management costs for specific waste types or major projects are 
constant until the project or program reaches completion. This finding has significant 
ramifications for the life-cycle cost of the program. As annual budgets decrease, 
support costs also decrease, but at a slower rate. Support costs make up 
approximately 26 percent of total cost in FY 1996. By 2050, when most mission 
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activities are complete, support costs account for the largest portion of the program's 
cost estimate. 

In 1996, support costs are 
approximately 26% of total 
costs ... 

but cleanup costs fall faster 
than support costs ... 

2000 2010 2020 2030 

Figure 4.21. Support Costs Over Time 

by 2050, support costs are 
expected to be approximately 
50 percent of total cost. 

Because support costs are a large component of life-cycle cost, the Environmental 
Management program is currently implementing several cost reduction initiatives. For 
example, overhead cost reduction is central to the program's productivity 
improvement efforts. Several sites also have productivity improvement goals focused 
on reducing overhead costs. 
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"Atoms for Peace" Mobile Exhibit, United States Atomic Energy Commission, 1957. The 
"Atoms for Peace" program, initiated under the Eisenhower Administration, assisted foreign 
countries with peaceful applications of nuclear energy in exchange for a commitment to forego 
nuclear weapons development. From the 1950s through the 1970s, as part of the "Atoms for 
Peace" program, the United States supplied highly enriched uranium to fuel foreign research 
reactors in 41 countries around the world. 

Spent nuclear fuel transportation package is offloaded from a ship onto a waiting rail 
car, Military Ocean Terminal, Sunny Point, North Carolina, 1995. In support of national 
and international nonproliferation policies, highly enriched (weapons grade) uranium that was 
supplied to foreign countries is being returned to the United States in the form of spent nuclear 
fuel. Improved life-cycle planning is helping identify the long-term issues and strategies 
involved in the return of the spent fuel. 



5.0 COMPARISON OF RESULTS TO THE 
1995 BASELINE ENVIRONMENTAL 
MANAGEMENT REPORT 

The 1996 Base Case estimate is similar to the 1995 Base Case in some respects, and 
quite different in other respects. The total 1995 Base Case estimate, including 
productivity estimates, was $237 (constant 1996 dollars). This total appears quite 
similar to the 1996 Base Case of $227 billion. There are important differences, 
however, that reflect changes in analytical methods and in the Environmental 
Management program as a whole. 

First, the projected cost savings due to productivity improvements greatly affect the 
estimates. The 1995 total Base Case estimate was reduced from the sum of estimates 
provided by field offices ($360 billion in 1996 constant dollars) to reflect a projection of 
the amount of overall improvement in productivity expected. The 1996 Base Case does 
not include this type of alteration of cost projections provided by field offices, and, 
therefore, does not include an explicit productivity estimate. Instead, productivity is 
assumed to be included in estimates provided by field offices. The 1996 Base Case is 
essentially an integrated sum of estimates provided by field offices. 

To reflect efforts underway to reduce costs, the Environmental Management 
headquarters office applied substantial improvements in productivity up through the 
year 2000 to the 1995 Base Case cost estimates provided by field offices. This "top 
down" change in cost estimates reflected a goal of achieving an approximately 20 
percent increase in productivity and efficiency. Beyond the year 2000, the Department 
assumed a sust~tined productivity improvement rate of one percent compounded 
annually. Using these assumptions for projecting costs, the 1995 total life-cycle cost 
estimate was $237 billion (in constant 1996 dollars). It is worthwhile to note, however, 
that the site cost estimates reported in Volume II of the 1995 Baseline Report did not 
include productivity projections, and total cumulatively to $360 billion (in 1996 dollars). 
If comparable "top down" changes were made to the 1996 Base Case cost estimate 
provided by the sites in the 1995 Base Case estimate, then an additional one percent 
compounded annually would be applied to the 1996 Base Case estimate of $227 billion 
after the year 2000. Imposing this additional productivity change to the cost estimate 
provided by field offices would result in a 1996 Base Case of approximately $195 
billion in constant 1996 dollars. 

Another difference between the 1995 and 1996 Base Case estimates is how the range of 
estimated costs was calculated. In the 1995 report, the range of $200-$350 was 
developed using different productivity assumptions (e.g., $200 billion life-cycle cost 
estimate represented a 2 percent improvement in productivity compounded annually 
after the year 2000 for the life of the program). Alternatively, the 1996 cost range of 
$189 billion to $265 billion is based on site confidence in the cost estimates as reported 
by site personnel (i.e., there is I 00 percent confidence that total life-cycle costs are less 
than $265 billion, and I 00 percent confidence that total life-cycle costs are above $189 
billion). 
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Because total estimates submitted by the sites in 1996 ($227 billion) are directly 
comparable to the total estimates submitted by the sites in 1995 ($360 billion), the 1996 
Base Case of $227 billion is compared to the 1995 cost estimate of $360 billion. The 
1996 cost estimate is thus approximately one-third lower than the 1995 estimate. This 
chapter describes this difference and the technical reasons behind it. 

• 

• 

• 

• 

This remainder of this chapter is organized into four sections: 

• Section 5.1 discusses the need for and chief benefits of developing 
a new Base Case and discusses general reasons for differences; 

Section 5.2 describes the four major reasons for the differences 
examined in this chapter; 

Section 5.3 outlines the major activities that result in cost 
reductions and relates those activities to the four major reasons for 
the differences discussed in Section 5.2; and 

• Section 5.4 describes the cost differences at the five major sites by 
examining the reasons for cost reductions at each site. 

5.1 THE BENEFITS OF A NEW BASE CASE 

The 1996 Base Case analysis is significantly more useful than the 1995 analysis for 
several reasons, all of which result from the "bottom-up" estimating approach described 
in Chapter 3. (Estimates for the 1996 Baseline Report were developed by field-based 
analysts to a much greater extent than was the case in 1995.) First, the data are 
generally more reliable at a more detailed level. By moving the estimating process 
closer to the knowledge base in the field, the Department has built the report on a better 
quality data base. As a result, the analyses of state, site, and project costs are 
considerably more rigorous and accurate than those in the 1995 estimate. 

Second, the analysis of cost estimates principally by field personnel, (approximately half 
of the 1995 cost estimates were developed by Headquarters personnel), has brought 
about a number of collateral benefits that should help improve program management 
capabilities, thereby helping to reduce costs. As a result of this process of compiling the 



cost estimates, the Department now has a cadre of experienced life-cycle cost analysts. 
Field personnel have been encouraged and empowered to define meaningful long-range 
assumptions and outline long-term strategies for their sites. This capability provides a 
better basis for integrated site planning and facilitates better communication with 
regulators and other stakeholders, as well as between sites and program areas. 

The Department also encouraged site personnel to develop their Base Case estimates 
with input from integrated multidisciplinary project teams, to identify interdependencies 
between programs, and to work together to resolve conflicting assumptions. The 
integration effort enhanced the quality and usefulness of the final product. This 
improved estimation methodology explains some of the differences between the 
estimates. 

The transfer of greater responsibility from Headquarters to the field brought about a 
series of specific improvements to the cost estimate. It allowed the Baseline Report 
better access to the most recent cleanup plans, strategies, and cost data; allowed the use 
of site-specific cost estimating tools and experts rather than generic models; and 
provided a valuable "reality check" on the cost estimates. Working more closely with 
field personnel produced a more detailed cost estimate that reflects current strategies 
more accurately. Table 5.1 provides examples of specific changes to the cost estimate 
that resulted in these benefits. 
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Table 5.1. Examples of Changes in the Approach Used to 
Develop the Cost Estimate in 1995 Versus 1996 

Prc,aram Element 

Waste Management 

Nuclear Material and 
Facility Stabilization 

1995 

Headquarters personnel modeled costs for 
managing transuranic waste, low-level waste, 
and low-level mixed waste based upon input 
from sites. 

• Headquarters personnel estimated costs for 
managing hazardous waste based upon an 
analysis of FY 1996 budget documents. 

National Spent Nuclear Fuel Program personnel 
modeled the costs for managing spent nuclear 
fuel based upon input from sites. 

• Waste management configuration for low-level 
mixed waste was consistent with Draft Site 
Treatment Plans submitted in 1994. 

• Costs for managing waste generated by non
Environmental Management programs ended 
upon completion of Environmental Restoration 
program or 2030-whichever was first. 

Headquarters personnel modeled costs for 
deactivating and stabilizing all facilities identified 
as surplus by the Surplus Facilities Inventory 
and Assessment (SFIA) using a 10-5-2 
scheduling scenario: 

10 years pre-stabilization surveillance and 
maintenance (S&M) 

5 years stabilization/deactivation 

2 years post-stabilization S&M 

1.996 

Site personnel estimated costs for managing 
transuranic waste, low-level waste, and low-level 
mixed waste costs based upon current plans. 

Site personnel estimated costs for managing 
hazardous waste based upon best available 
data at the site and from commercial vendors. 

Site personnel estimated costs for managing 
spent nuclear fuel using scenarios consistent 
with the Spent Nuclear Fuel Final Environmental 
Impact Statement preferred alternative. 

Waste management configuration for low-level 
mixed waste was consistent with Proposed Site 
Treatment Plans submitted in April 1995. 

Costs for managing waste generated by non
Environmental Management programs ended in 
2070 unless non-Environmental Management 
programs were assumed to end at an earlier 
date. 

At the four largest nuclear material and facility 
stabilization sites, site personnel estimated the 
cost for deactivating and stabilizing all facilities 
identified as surplus by the SFIA. Site 
personnel also modified the SFIA list of facilities 
to reflect current plans. 

For other sites, Headquarters personnel 
modeled deactivation and stabilization costs for 
all facilities identified as surplus by the SF IA 
using a 7-3-3-2-2 scheduling scenario: 

- 7 years pre-stabilization S&M 

- 3 years stabilization 

- 3 years post-stabilization S&M 

- 2 years deactivation 

- 2 years post-deactivation S&M 
~~~~----~--~ 



5.2 1995 VERSUS 1996 ESTIMATE- REASONS 
FOR DIFFERENCES 

Two major factors underlie the differences between the 1995 and 1996 estimates. 
Today, the Environmental Management program has better knowledge of the scope of 
the program and a better understanding of how to achieve this scope cost-effectively. A 
detailed analysis indicates that more accurate information has resulted in a different life
cycle cost estimate for four reasons: change in scope of the estimate, change in technical 
assumptions for addressing environmental problems, change in anticipated productivity 
improvements, and change in the analytical models used to estimate cost. Table 5.2 
provides definitions and examples for each reason. 

Table 5.2. Example of Differences in the Estimates 

Reason Definition 

Change in Scope Change in the nature or 
magnitude of environmental 
problems being addressed. 

• Since preparing cost estimates for the 1995 report, Hanford Site 
waste management personnel have gained a clearer 
understanding of the volume of waste that will be generated by 
environmental restoration activities. This understanding translated 
into lower volumes in the 1996 estimate than the 1995 projections. 

Change in Anticipated 
Productivity Improvements 

Change in amount of work 
that can be performed by a 
given input. 

• The Savannah River Site is undergoing several restructuring 
efforts-including business re-engineering, consolidation, and 
fixed-price subcontracting-that are leading to productivity 
increases. 

• The Pantex Plant is increasing productivity through waste 
minimization efforts. 

Figure 5.1 indicates that there is not always a clear delineation between the reasons for 
cost differences. Some cost differences are caused solely by one factor. For example, a 
decrease in spent nuclear fuel disposal costs from the 1995 estimate to the 1996 
estimate is due to a change in the cost estimating model-site models used in 1996 rather 
than the national model used in 1995. Other cost differences cannot be classified so 
simply. For example, success in waste minimization can be described as a reduction in 
scope and an improvement in productivity. 
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Figure 5.1. Four Interrelated Reasons for Cost Differences 

Although these reasons overlap, the classifications provide a useful framework for 
understanding why the 1995 and 1996 life-cycle estimates are different. Figure 5.2 
graphically illustrates the reasons for the differences between the two estimates. As 
shown, the differences can largely be attributed to two factors. The scope of the 

1995 Site 
Estimate 

1995 Productivity 
Adjusted Estimate 

1996 Site 
Estimate 

0 100 200 300 
Life-Cycle Constant 1996 Dollars in Billions 

• Life-Cycle Cost - Scope Change 

• Post-FY2000 Productivity Improvement 1221 Technical Assumption Change 

D Pre-FY2000 Productivity Improvement D Change in Estimating Model 

Figure 5.2. Comparison of 1995 and 1996 Baseline Report Cost Estimates 



estimate is smaller in the 1996 estimate than in 1995, primarily because of reductions in 
waste volumes generated by the Environmental Management program and better waste 
volume estimates. Also, technical assumptions for addressing environmental problems 
have changed. In general, the 1996 estimate reflects less costly technical approaches to 
facility decommissioning and waste management. The remainder of this chapter 
presents a more detailed analysis of the differences between the 1995 and 1996 
estimates. 
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5.3 ACTIVITIES WITH LARGE COST 
REDUCTIONS 

The majority of the cost reduction in the 1996 report occurs in five major activities at 
environmental management sites: decommissioning; low-level waste, low-level mixed 
waste, and transuranic waste management; management of spent nuclear fuel; remedial 
action; and program management/support. This section discusses the major reasons for 
the lower estimates for these activities in the 1996 Baseline Report. Table 5.3 provides 
an overview of the activities that experienced the largest decreases. 

Table 5.3. Overview of Activities With Large Cost Estimate 
Differences # 

* Inflated to constant 1996 dollars for comparison. 
#Unlike Chapter 4, support cost is reported as an independent functional element in Chapter 5. 

There was also a difference in national program planning and management costs. These 
costs dropped from $4 7 billion in the 1995 report to $19 billion in the 1996 report. A 
large portion of this cost reduction occurred because costs for federal employees and 
their contractor support were estimated by Headquarters personnel for the 1995 report 
and classified as national program planning and management, regardless of their 
location. In the 1996 report, only federal employees and contractor support located at 
Headquarters were classified as national program planning and management. Costs for 
federal employees and contractor support located in the field were estimated at the 
appropriate site. Also, national program planning and management and science and 
technology development costs are lower in the 1996 estimate because they were 
assumed to vary proportionally with site costs. Because site costs are lower in the 1996 
report, national program planning and management and science and technology 
development costs also dropped. The remainder of the section examines differences in 
the five major areas presented in Table 5.3. 

Decommissioning- Decommissioning cost estimates dropped from $47 billion in the 
1995 report to $18 billion in the 1996 report-a $29 billion decrease primarily caused 
by a change in the technical approach to facility decommissioning. Site personnel plan 
to perform less decontamination before demolition because of a better understanding of 
the scope of decontamination that is necessary before facility demolition. This insight 
reduces costs dramatically. At many sites, personnel now plan to dispose of rubble from 
decommissioning in place rather than in disposal cells that would have to be constructed, 
thereby reducing cost estimates. 



Low-Level Waste, Low-Level Mixed Waste, and Transuranic Waste 
Management - Cost estimates for managing low-level waste, low-level mixed waste, 
and transuranic waste dropped from $55 billion in the 1995 report to $32 billion in the 
1996 report-a $23 billion decrease. Two factors account for this drop: changes in 
technical approach and scope. The 1996 Baseline Report bases cost estimates on two 
less costly approaches to addressing these waste types. In particular, the Department 
plans to use less costly commercial waste management facilities rather than more costly 
government facilities. It also plans to reuse existing government facilities instead of 
building new ones. In addition, the volume of waste being managed by the Waste 
Management program is lower in the 1996 report than it was in the 1995 report. This is 
due primarily to two factors: better waste volume estimates and aggressive waste 
minimization and recycling efforts undertaken by the Department. 

Spent Nuclear Fuel Management - Cost estimates for managing spent nuclear fuel 
dropped from $12 billion in the 1995 report to $4 billion in the 1996 report-an $8 
billion decrease. Two factors account for this drop: acceleration of spent nuclear fuel 
disposal at a national geologic repository and use of better estimation models. 
Acceleration yields cost reductions because it reduces the duration of spent nuclear fuel 
storage before eventual disposal. Also, site-based models used for the 1996 report 
estimated significantly lower costs for spent nuclear fuel disposal at a national geologic 
repository. 

Remedial Action - Remedial action cost estimates dropped from $24 billion in the 1995 
report to $17 billion in the 1996 report-a $7 billion decrease. Most of this reduction is 
due to negotiations with regulators and more accurate predictions of the results of future 
agreements. During the last year, the Department has negotiated several agreements 
with regulators to perform less costly remediation than the 1995 report anticipated. 
These agreements suggest that future negotiations will render similar agreements and 
less costly remediation strategies. The 1996 Baseline Report reflects this expectation 
that future remediation strategies will be less costly than those anticipated in the 1995 
report. 

Program Management/Support - Program management and support cost estimates 
dropped from $87 billion in the 1995 report to $57 billion in the 1996 report-a $30 
billion decrease. This reduction is due to the fact that the 1996 estimate reflects a 
smaller program and less direct mission costs. Efforts to reduce overhead costs at 
Environmental Management sites also contribute to the reduction. 
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5.4 COST ESTIMATE DIFFERENCES FOR THE 
HIGHEST-COST SITES 

Figure 5.3 indicates that most of the $133 billion cost reduction from the 1995 Baseline 
Report estimate is for the five highest-cost sites. The rest of this section details the cost 
reduction for each site. 

5.4.1 Hanford Site Differences 

Cost estimates at the Hanford Site dropped from $75 billion in the 1995 report to $50 
billion in the 1996 report-a $25 billion decrease. Unlike several other sites, where 

Primary Factors 

Hanford Site 

Rocky Flats 
Environmental 

Technology Site 

Savannah 
River Site 

0 20 40 60 80 100 
Life-Cycle Constant 1996 Dollars in Billions 

Figure 5.3. Comparison of 1995 and 1996 Cost Estimates for the Five Highest-Cost Sites 

there is one major explanation for the difference, several factors account for this 
difference. This section discusses the reasons for each major difference. Table 5.4 
highlights the major activities with large cost differences between the two estimates. 

Table 5.4. Differences in 1995 and 1996 Cost Estimates 
at the Hanford Site 

Waste Management Support 

Spent Nuclear Fuel Management 

Hazardous Waste Management 

Transuranic Waste Management 

Other Areas 

Total 

• Inflated to constant 1996 dollars for comparison. 



Waste Management Support Costs- The Waste Management support cost estimate 
dropped from $15 billion in the 1995 report to $7 billion in 1996. The primary reason 
for this reduction: the 1996 estimate reflects a smaller program and fewer direct mission 
costs. Support cost estimates are lower because fewer mission activities require less 
support. Efforts under way at the Hanford Site to reduce support costs also contribute 
to the lower support and program management cost estimates. 

Low-Level and Low-Level Mixed Waste Management- Low-level and low-level mixed 
waste management cost estimates at the Hanford Site dropped from $10 billion in the 1995 
report to $3 billion in 1996. The primary reason is lower estimates for waste volumes due to 
better waste generation data than was available in 1995. 

Remedial Action- Remedial action cost estimates dropped from $6 billion in the 1995 
report to $3 billion in 1996. The primary reason for this reduction: recent agreements 
between the Department of Energy and regulators. These agreements reduce the amount 
of soil along the Columbia River ( 100 and 300 Areas) that the Department is required 
to remediate. Furthermore, approximately 50 percent of the analytical samples 
originally anticipated to be performed during the course of remediation have been 
eliminated, reducing remediation unit costs for the soil volumes that must be excavated. 

Several other less important factors also contributed to a reduction in the estimated cost 
of remediation. The cost per square meter for applying surface caps has been reduced 
significantly, reflecting technical evaluations that resulted in revised remedial designs. 
This results in significant cost reductions when applied to the more than 5.7 million 
square meters (62 million square feet) of surface to be capped within the 200 Area. 
Also, the first phases of the Environmental Restoration Disposal Facility will be 
available earlier than previously planned, reducing disposal charges paid to the Waste 
Management program in the early years. 

Spent Nuclear Fuel Management - Spent nuclear fuel management cost estimates at the 
Hanford Site dropped from $3 billion in the 1995 report to $1 billion in 1996. The primary 
reason for this reduction: a better estimate for the cost of disposing of spent nuclear fuel at a 
national geologic repository. In 1996, the Hanford Site personnel developed a bottom-up 
estimate for the spent nuclear fuel program, which has undergone detailed reviews with an 
emphasis on reducing costs. The 1995 estimate was part of a five-site generalized analysis 
developed by the Headquarters National Spent Nuclear Fuel program. 

Hazardous Waste Management- Cost estimates for managing hazardous waste 
dropped from $2 billion to $49 million. This difference is also due to the use of better 
data. The 1995 estimate was based on a Headquarters analysis of budget and waste 
volume data; the 1996 estimate was developed by Hanford personnel. Based on high
level data, the waste volume estimate in 1995 was approximately 1.8 million cubic 
meters (2.4 million cubic yards). The 1996 waste volume estimate has been greatly 
reduced to approximately 33,000 cubic meters (43,230 cubic yards), translating into 
lower cost estimates for hazardous waste management. 

Transuranic Waste Management- Cost estimates for managing transuranic waste 
dropped from $3 billion in the 1995 report to $1 billion in 1996 because of a shift in the 
technical approach for managing transuranic waste. The 1995 report assumed the 
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construction of a new facility for managing remote-handled transuranic waste. The 
1996 estimate assumes treatment of remote-handled transuranic waste in an existing 
canyon facility (T-Plant), resulting in lower costs than those required to construct a new 
facility. Also, transuranic waste volumes are significantly lower in the 1996 report than 
in the 1995 report because the Department has expanded its knowledge of waste 
generation. 

5.4.2 Savannah River Site Differences 

Cost estimates at the Savannah River Site dropped from $70 billion in the 1995 report 
to $49 billion in 1996, resulting in a $21 billion decrease. Table 5.5 indicates that the 
majority of the cost differences between the two reports can be found in the low-level 
mixed waste management, spent nuclear fuel management, decommissioning, and 
support cost estimates. As is the case with the Hanford Site, there are several major 
reasons for the differences. 

Table 5.5. Differences in 1995 and 1996 Cost Estimates at the 
Savannah River Site 

Activity 1995 E$tlmate• 1996 Estimate Difference 

Decommissioning $12.4 billion $6.6 billion $5.8 billion I 47% 

* Inflated to constant 1996 dollars for comparison. 

Decommissioning- Decommissioning cost estimates dropped from $12 billion in the 
1995 report to $7 billion in 1996. This decrease is primarily due to the anticipation of a 
less costly technical approach to decommissioning reactors and canyons in 1996. 

Support Costs- Support cost estimates for waste management and nuclear material and 
facility stabilization dropped from $20 billion in the 1995 report to $10 billion in 1996 
because the 1996 estimate reflects a smaller program and fewer direct mission costs. 
In 1995, Headquarters personnel developed support cost estimates using high-level 
budget documents; in 1996, Savannah River Site analysts developed estimates of 
support costs. 

Low-Level Mixed Waste Management- Cost estimates for managing low-level mixed 
waste dropped from $7 billion in the 1995 report to $2 billion in 1996. Improved waste 
volume data provided lower waste volume estimates that translated into reduced cost 
estimates for low-level mixed waste in 1996. 



Spent Nuclear Fuel Management - Cost estimates for managing spent nuclear fuel 
dropped from $4 billion in the 1995 report to $2 billion in 1996 because of more 
accurate estimates. In 1995, personnel from the National Spent Nuclear Fuel Program 
estimated costs, and in 1996, Savannah River Site personnel developed the estimate. 
The site's estimates for disposal fees for a national geologic repository are substantially 
smaller than those provided by the national program. 

5.4.3 Oak Ridge Reservation Differences 

Cost estimates for the Oak Ridge Reservation dropped from $39 billion in the 1995 
report to $25 billion in 1996. Table 5.6 indicates that the majority of this cost 
difference is due to changes in the Oak Ridge Reservation's technical approach to waste 
management and decommissioning. For waste management, the 1996 report 
emphasizes commercial treatment and disposal rather than constructing and upgrading 
existing facilities. This is a less costly waste management strategy. Also, the 
Department plans to generate less waste during environmental restoration activities 
which further reduces waste management costs. For these reasons, cost estimates for 
managing transuranic waste and low-level mixed waste decreased from $7 billion in the 
1995 report to $3 billion in 1996. 

Table 5.6. Differences in 1995 and 1996 Cost Estimates at the 
Oak Ridge Reservation 

* Inflated to constant 1996 dollars for comparison. 

The majority of the cost difference at the Oak Ridge Reservation ($6 billion) is for 
decommissioning, in particular, decommissioning the K-25 Gaseous Diffusion Plant. 
This drop is due primarily to a change in technical assumption. Based upon a 
reevaluation of decommissioning scenarios, the Department anticipates the following 
decommissioning strategy: 

Recycle all process equipment and radioactive metals from the plants; 
Demolish the above-grade structures, 
Leave below-grade structures in placc:, 
Backfill with demolition rubble, and 

• Cap the below-grade structure. 
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Although it is less costly than last year's strategy of disposing waste in onsite disposal 
facilities, the demolition fill will not be placed in a manner that will provide an adequate 
foundation for future development. If the plant is left standing for reuse, as is currently 
being pursued, the estimates will be further reduced. 

5.4.4 Rocky Flats Environmental Technology 
Site Differences 

Cost estimates for the Rocky Flats Environmental Technology Site decreased from $37 
billion in the 1995 report to $17 billion in 1996. Although the scope of the 
environmental problem at this site is approximately the same in both reports, the 
cleanup will be less costly, primarily because of changes in the technical approach to the 
problem. (Because cost estimates in this report reflect projections as of October 1995, 
the Rocky Flats Environmental Technology Site's environmental management strategy 
has changed since their Baseline Report cost submittal. Changes such as this are 
expected. Awareness and communication of charige is a primary motivation for the 
Baseline Report.) Table 5.7 shows that the cost differences at this site are 
predominantly in two major areas: decommissioning and the management of low-level 
waste, low-level mixed waste, and transuranic waste. The $11 billion cost difference in 
decommissioning and related program management is due to the decrease in the amount 
of decontamination anticipated before demolition. 

Table 5.7. Differences in 1995 and 1996 Cost Estimates at the 
Rocky Flats Environmental Technology Site 

Decommissioning 

En'vironmental R~tor~ Program Treatment, 
Storage, and Disposal 

Environmental Restoration Program Management 

Low-Level Waste Management 

Total 

* Inflated to constant 1996 dollars for comparison. 

$31.0 bMiion $17;3 b!Hion $19; 1 b!Mion /53% 



Lower waste management cost estimates occur primarily because of changes in scope 
and technical assumptions: 

• Waste generation from environmental restoration and nuclear material and 
facility stabilization activities is expected to decrease by 25 percent 
compared to 1995- Low-level and low-level mixed waste streams from nuclear 
material and facility stabilization activities were reduced through the planned 
expedited deactivation of buildings. Estimated volumes of low-level and low
level mixed waste streams from environmental restoration activities were reduced 
by assuming a risk-based remediation approach and recycling metals from 
decommissioning. The risk-based remediation approach focuses remediation on 
the buffer zone and accessible areas. Site personnel also expect transuranic waste 
volumes generated from decommissioning to be dramatically reduced. 

• Shift from offsite disposal strategy to a mixture of offsite and onsite 
disposal- Onsite disposal of low-level waste and low-level mixed waste is less 
expensive than offsite disposal. 

5.4.5 Idaho National Engineering Laboratory 
Differences 

Cost estimates for the Idaho National Engineering Laboratory decreased from $30 
billion in the 1995 report to $19 billion in 1996. A change in schedule accounts for the 
major difference between the estimates. Specifically, a settlement agreement signed by 
the Department of Energy and the State of Idaho requires program acceleration, thereby 
reducing costs. The agreement requires the Department of Energy to remove all spent 
nuclear fuel from the State by 2035 (15 years earlier than previously planned); to 
prepare all high-level waste for disposal by 2035 ( 15 years earlier than previous 
estimates); and to begin transuranic waste shipments to the Waste Isolation Pilot Plant 
by April 30, 1999. This cost reduction is due to the acceleration, which reduces the 
duration of storage and the period of time for which facilities must be maintained. It 
also shortens the period of time over which support costs are incurred. 

Table 5.8 indicates that the majority of the cost difference at the Idaho National 
Engineering Laboratory is for spent nuclear fuel management ($3 billion) and high-level 
waste management ($3 billion). This decrease is due to the acceleration, which reduces 
the duration of storage and the period of time for which facilities must be maintained. In 
addition to reduced storage and facility maintenance costs, accelerated management of 
these waste types also reduces the support cost estimates and low-level mixed waste cost 
estimates. As discussed earlier, support cost estimates decrease ($1 billion) because 
direct mission activities are conducted over a shorter period of time. They also are 
reduced in magnitude. Low-level mixed waste cost estimates are lower because the 
acceleration of the high-level waste treatment facilities, which generates low-level mixed 
waste as a byproduct, forces the acceleration of the low-level mixed waste program. 
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Table 5.8. Differences in 1995 and 1996 Cost Estimates at the 
Idaho National Engineering Laboratory 

* Inflated to constant 1996 dollars for comparison. 

The other major cost difference between the two estimates is in the remediation cost 
estimates, which dropped from $4 billion in the 1995 report to $2 billion in 1996. The 
reduction is due primarily to the 1996 Baseline Report assumption that fewer pits and 
trenches will need remediation than anticipated in 1995. This new assumption is based 
on the outcomes of past agreements with regulators. 
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Pronghorn Antelope at 
the Idaho National 
Engineering Laboratory, 
1993. The paradox at 
many former nuclear 
weapons facilities is that, 
although localized, and 
sometimes hazardous, 
radioactive contamination 
exists, most of the land 
area is very rich 
ecologically because the 
habitat has been protected 
for safety and security 
reasons. As a result of 
decades of restrictions on 
most human activities, such 
as construction, mining, 
logging, fishing, or hunting, 
most of the land is already 
suitable for use as wildlife 
habitat, although it may 
pose unacceptable risks for 
residential use because of 
unexploded ordnance or 
other contamination. Life
cycle planning requires that 
long-term land use be 
considered in developing 
cleanup plans, so that 
funding is focussed on 
achieving an agreed-to end 
state. 

Future Site of the Portsmouth Gaseous Diffusion Plant, Portsmouth, Ohio, 1953. 
Decisions concerning future land uses at Department of Energy sites, and the costs and other 
consequences of those decisions, will determine whether a site is partially or fully cleaned up 
to its pre-construction state. These decisions have an immense impact on life-cycle 
analyses. 
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6.0 ALTERNATIVE SCENARIOS 

A number of significant assumptions regarding factors affecting costs underlie the 
Base Case estimate. Varying these assumptions can often influence the overall life
cycle cost estimate. To help inform national policymaking and local decisionmaking 
processes, the 1996 Baseline Report provides a more rigorous analysis of alternative 
program scenarios. By changing certain key assumptions we are able to examine the 
influence of each factor on the life-cycle cost and schedule of the Environmental 
Management program (see box). The analyses varied assumptions regarding the 
following factors expected to influence program costs: 

• Land Use- What effect do future land-use decisions have on the overall 
scope, cost, and schedule of cleanup for Environmental Management sites? 
What factors limit consideration of land uses? 

• Program and Project Scheduling - What are the cost consequences of 
delaying and accelerating programs and projects? What is the relationship 
between program pace, funding levels, and life-cycle cost? 

• A "Minimal Action" Scenario - What is the minimum funding required for 
preventing risks to human health and the environment from increasing for 75 
years without the constraints of current legal requirements? 

The approach for estimating life-cycle costs for the alternative scenarios mirrors the 
basic methodology employed for the Base Case estimate. Site estimates and 
assumptions provided the basis for these analyses. The land-use analysis varies from 
the Base Case in that the analysis assumes different site end states suitable for various 
uses, and measures the cost and waste volume consequences of cleaning up to these 
alternative end states. The program and project scheduling analysis assumes the same 
actions and subsequent end states for programs and projects as described in the Base 
Case, but applies funding and scheduling constraints to better analyze the cost 
consequences of accelerating or delaying programs and projects. The minimal action 
scenario uses methods developed by site personnel to re-scope projects and activities 
to meet a set of minimal action assumptions and thus diverges dramatically from the 
Base Case. Although implementation of particular scenarios may require regulatory 
relief, no scenario specifically examines the impact of changing regulatory 
requirements. 
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The three analyses focus on the five sites in the Environmental Management program 
estimated to have the highest life-cycle costs- Hanford Site, Washington; Idaho 
National Engineering Laboratory, Idaho; Oak Ridge Reservation, Tennessee; Rocky 
Flats Environmental Technology Site, Colorado; and, Savannah River Site, South 
Carolina. Together, these sites account for approximately 70 percent of the 
Environmental Management total program cost estimate and comprise over one 
million acres of federal land. By focusing on the five highest-cost sites rather than on 
the other 145 sites in the program, the analysis is able to account for the majority of 
program costs and establishes a reliable basis for evaluating the impacts of alternative 
assumptions. Figure 6.1 shows the distribution of costs for the five sites in relation to 
the entire Environmental Management program. 

Savannah River 
22% 

Five- Site Total= S160 Billion 

Rocky Flats Environmental 
Technology Site 

8% 

Other Sites 
29% 

Idaho National 
Engineering Laboratory 

8% 

Figure 6. 1. Distribution of Life-Cycle Costs for the Five Highest-Cost Sites 

In developing the scenarios, the Department assumed that intersite funding could 
generally not occur. That is, one site could not accelerate work by "borrowing" 
funding from another site. It was assumed that intrasite funding could take place. For 
example, funding for waste management activities could be used to fund stabilization 
and deactivation activities within a site. (The exception to this convention was for a 
single land-use case that addressed extreme clean-up). 

6.1 LAND USE 

One of the primary difficulties in estimating the total cost of the Environmental 
Management program is that future land use (i.e., the ultimate disposition of lands 
currently managed by the Department) generally has not been determined. The 
Department continues to work with local stakeholders and regulators to determine 
future uses of land and facilities. This process has identified initial future use 
preferences at a number of sites (Charting the Course: The Future Use Report, April 
1996), but final decisions are still pending. Until these decisions are made, there will 
be considerable uncertainty regarding the nature and extent of required environmental 
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restoration actJvJttes. This, in turn, adds uncertainty to estimates of total program cost. 
For example, analyses presented in the 1995 Baseline Environmental Management 
Report indicated that future-use decisions could change the total cost of the 
Environmental Management program by hundreds of billions of dollars. It was a 
broad analysis, without site-specific data. The land-use analysis presented here 
provides site-specific data and is a more limited evaluation of how a range of potential 
future land-use decisions could affect environmental restoration activities, and how 
these changes would affect the total cost of the Environmental Management program. 
A key feature of this analysis is the consideration of site-specific constraints on future 
land use. 

This section includes a description of the general assumptions for this analysis; a 
description of the five alternative scenarios developed for the land-use analysis; an 
overview of how the alternative scenarios were developed and analyzed; the results in 
terms of estimated cost, the schedule of remediation activities, and end states in acres 
of land attaining specific cleanup levels; and the implications of this analysis. 
Appendix C provides a more detailed discussion of the land use analysis 
methodology, and Appendix D presents site-specific results for each of the alternative 
scenarios. 
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6.1.1 General Assumptions for the Land-Use 
Analysis 

The alternative scenarios evaluated in this section are based on changes to the Base 
Case assumptions for environmental management activities. The primary assumptions 
and bounds for this analysis are as follows: 

• The primary focus of this analysis is the estimated cost for environmental 
restoration and associated support activities. Waste management 
activities and cost estimates are affected only to the extent that changes in 
environmental restoration activities result in changes in the volume of 
waste that is treated and/or disposed at waste management facilities. A 
number of Environmental Management program activities are not affected 
by this analysis, including ( 1) decommissioning of waste management 
facilities; (2) high-level waste and spent nuclear fuel management, and (3) 
nuclear material and facility transition activities. 

• The alternative scenarios incorporate land-use standards developed for 
this analysis that provide a consistent basis for comparing land use 
assumptions and evaluating alternatives across sites. Land-use standards 
are provided for six land use categories: Disposal/Storage Areas, Open 
Space, Industrial, Recreational, Residential, and Agricultural. The land
use standards include both operational definitions as well as assumed 
technology strategies for each category. 

• The alternative scenarios also incorporate site-specific constraints on 
future use (i.e., real-world limitations on the future uses that can be 
achieved). These constraints include ongoing program missions 
(including waste disposal/storage); legal commitments (e.g., Records of 
Decision); the presence of unique or sensitive ecological systems (e.g., 
endangered species habitat), and the limits of current technology (e.g., the 
inability to remove contaminants such as tritium from ground water). 

• All alternative scenarios assume a level of annual funding for the 
Environmental Management program equal to that for the Base Case. If 
estimated costs increased above this amount (e.g., because of more 
extensive remedial actions), projects and activities were delayed until 
sufficient funding was available. The scenarios generally assumed no 
transfer of funds from one site to another. 

6.1.2 Alternative Land-Use Scenarios 

The Department used the underlying land-use assumptions in the Base Case as the 
point of reference to evaluate the effect of the following five alternative land-use 
scenarios on the estimated life-cycle costs of the Environmental Management 
program: Maximum Feasible Green Fields, Modified Green Fields, Recreational, 
Industrial, and Iron Fence. These five scenarios were chosen to represent varying land 
use outcomes (and differing levels of environmental restoration activity). The 
Maximum Feasible Green Fields and Iron Fence scenarios represent the two endpoints 
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of the land-use continuum attained at the five highest-cost sites. The Recreational 
scenario represents an intermediate land-use end state without access restrictions, 
while the Industrial scenario represents an intermediate land-use end state with access 
restrictions. The Modified Green Fields scenario illustrates how an aggressive clean 
up strategy might be tempered when considering continued Departmental missions at 
these five large sites. 

Maximum Feasible Green Fields- To illustrate a maximum cleanup scenario, the 
land-use analysis assumed that continued Department of Energy missions and 
stewardship facilitated by a continued government presence would end at some future 
time. This scenario removes site-specific constraints, except for technology 
challenges and assumes a limited number of disposal areas. To support the 
Residential or Agricultural land uses required by this scenario, the most aggressive 
cleanup goals are used in removing all contaminated media or materials at the five 
sites. 

Modified Green Fields- This scenario, like the Maximum Feasible Green Fields 
scenario, has as its goal Residential or Agricultural standards, but it considers all 
applicable site-specific constraints. It represents the most stringent remediation 
strategy possible while continuing Departmental missions and presence at the site. 

Recreational- Contaminated areas at each site are assumed to be remediated to a 
level that supports Recreational uses, while considering site-specific constraints. This 
scenario combines removal and containment remediation strategies. 

Industrial- Contaminated areas at each site are assumed to be remediated to a level 
that supports Industrial uses, while considering site-specific constraints. This scenario 
places more emphasis on containment strategies than does the Recreational scenario 
because Industrial use encompasses more institutional controls. 

Iron Fence- Contaminated areas at each site are assumed to be remediated to a level 
that supports the Disposal/Storage land uses (also termed Controlled Access). 
Generally, contamination will be monitored or contained in place. The Iron Fence 
scenario is intended as the alternative with the least cost. Therefore, in a small 
number of instances where removal actions are less costly than containment actions, 
this scenario selects the least-cost alternative. 

6.1.3 How the Land-Use Scenarios Were 
Developed and Analyzed 

Three variables were identified that significantly affect environmental restoration 
activities: (1) level of existing contamination, (2) future-use assumptions, and (3) site
specific constraints. Data for these variables were collected for the Base Case. The 
five highest-cost sites verified the Base Case data and defined the parameters for 
developing new cost and schedule data for the alternative scenarios described above. 
These variables, and how they were combined to develop the alternative land-use 
scenarios, are described briefly below. 
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6.1.3.1 FUTURE-USE ASSUMPTIONS 

The starting point for any land-use analysis is an assumed future-use goal. These 
goals determine the types of activities that are assumed to occur in the future, the 
likely exposure pathways, and whether contaminated media may be remediated with 
in situ remediation strategies, such as capping in place. These, in tum, determine the 
type and extent of environmental restoration activities that are likely to be required. 
For example, containment of surface and subsurface contamination (e.g., capping and 
monitoring) is sufficient for an Industrial future-use goal because adequate controls 
are maintained (e.g., capped areas can be fenced oft), the types of exposures are 
limited, and assumed exposure levels are relatively low. In contrast, a Residential 
future-use goal requires extensive removal of surface and subsurface contamination 
because the types of activities associated with this use (e.g., gardening, excavating 
foundations, playing in dirt) can breach containment structures, more types of 
exposures are possible, and assumed exposure levels are relatively higher. 

Table 6.1. Land-Use Categories Defined for this Analysis 

This analysis required a consistent basis for comparing land-use assumptions and 
evaluating alternative scenarios across the five highest-cost sites. Therefore, a set of 
land-use standards was developed for six land-use categories that includes both 
operational definitions and assumed technology strategies for each category (Table 
6.1). 

The standards were used to describe uses and relative cleanup level of acreage 
consistently. For instance, land on which grazing is permitted has been referred to by 
individual sites as Agricultural use, but according to the standards, it is categorized as 
an Open Space use. If the land has not been contaminated, it would meet the cleanup 
levels for all uses and could be described as suitable for Agricultural use. (Appendix 
D presents Base Case application of standards for uses and cleanup levels.) These 
standards were developed solely for this analysis and are not intended to replace 
specific land-use definitions at any site nor usurp the authority of that site to tailor 
land-use to conditions present. Using these standards, the Base Case future-use 
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assumptions were compared and, to the extent possible, reconciled with the future 
land-use preferences identified by the Future Use Working Groups. 

6.1.3.2 SITE-SPECIFIC CONSTRAINTS 

In general, any desired land-use goal is achievable with current environmental 
restoration technologies. Notable exceptions include instances where there is no 
effective removal technology (e.g., tritium in ground water) or where risks to 
remediation workers using conventional removal technologies are unacceptably high. 
These and other site-specific constraints place limits on the land-use goals that are 
likely to be achieved. For example, all of the five highest-cost sites have assumed that 
some Department of Energy missions (e.g., industrial activities, monitoring of waste 
disposal areas) will continue through the end of the Environmental Management 
program. In addition, the Department has entered into legal commitments that 
incorporate specified land-use goals. Finally, the presence of unique or sensitive 
ecological systems may limit future human uses of these areas. Because it is 
unrealistic to assume certain future uses in the face of these site-specific constraints 
(e.g., Residential use within a waste disposal area), the Department incorporated these 
constraints into this analysis. 

6.1.3.3 LEVEL OF EXISTING CONTAMINATION 

At the five highest-cost sites, the majority of the land area (approximately 400,000 
hectares [one million acres] or 87 percent) is essentially uncontaminated and already 
meets the requirements for the Open Space, Residential, or Agricultural land-use 
categories. This includes approximately 80,000 hectares (200,000 acres) at Idaho 
National Engineering Laboratory that had unexploded ordnance (removal of 
unexploded ordnance is essentially complete) ana approximately 60,000 hectares 
(150,000 acres) at the Savannah River Site where stream beds are contaminated. Both 
these areas meet the requirements of the Open Space land-use category. This analysis 
focuses on the remaining 63,000 hectares (155,000 acres) (13 percent). These areas 
are contaminated to varying degrees. In most cases some remedial action will be 
required, even to meet DisposaVStorage Area standards. In some areas, however, 
existing contamination is sufficiently low that remedial action may be required under 
some future use assumptions (e.g., Residential), but not others (e.g., Open Space). 
This information is incorporated into the analysis. 

6.1.3.4 DEVELOPING THE LAND-USE SCENARIOS 

Using the six standard land-use categories, a nominal future-use assumption was 
assigned to each land-use scenario. These uses ranged from DisposaVStorage Area for 
the Iron Fence scenario to ResidentiaVAgricultural for the two Green Fields scenarios 
(Table 6.2). 

For each land-use scenario, remedial strategies were assigned to all contaminated 
areas at the five highest-cost sites. Cost and waste volume data were calculated to 
remediate the site to the nominal land use category for that scenario, except where 
site-specific constraints or level of existing contamination indicated otherwise. For 
areas with no site-specific constraints, remedial actions were used where existing 
contamination did not already meet or exceed the nominal land-use standard. In the 
Industrial scenario, for example, areas were remediated unless existing contamination 
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was low enough to meet Industrial or Recreational standards. As a consequence, the 
remedial strategy for a given area of contaminated soil might be containment 
(capping) under the Iron Fence, Industrial, and Recreational scenarios, but removal 
under the two Green Fields scenarios. 

Table 6.2. Assumed Remedial Strategies for Alternative 
Land-Use Scenarios 

Iron Fence 

Industrial 

Recreational 

Modified Green 
Fields 

Maximum Feasible 
Green Fields 

Disposal/Storage 
Area 

Industrial 

Recreational 

Residential or 
Agricultural 

If area currently meets any land use 
standards, no actions required; 
otherwise, remediate to meet 
disposal/storage area standards 

If area currently meets industrial or 
recreational standards, no actions 
required; otherwise remediate to 
meet industrial standards 

If area currently meets recreational 
standards, no actions required; 
otherwise remediate to recreational 
standards 

Remediate all areas to meet 
residential or agricultural standards 

Maintain Base Case remedial 
strategies: 

Do not vary areas with 
disposal/ storage missions 

Remediate areas with other 
ongoin!J missions to meet 
lndustnal standards 

Avoid active removal for 
ecologically sensitive areas 
(rema1n mostly open space) 

Generally do not vary areas 
with existing Records of 
Decision 

Remediate most areas to meet 
Residential or Agricultural standards3 

No actions are required for uncontaminated areas because they already meet Residential or Agricultural standards 

2For some areas, technical constraints limited remedial strategies under some scenarios but not others (e.g., some areas can be 
remediated to meet Open Space, Industrial, and Recreational standards but not Residential or Agricultural) 

3AII site-specific constraints are lifted except for technology limitations and certain disposal areas at the Hanford Site, Idaho 
National Engineering Laboratory, and Savannah River Site 

For areas with site-specific constraints, the Base Case remedial strategy was generally 
left unchanged across all scenarios. For example, contaminated areas in portions of 
the sites with an assumed ongoing Industrial mission were assumed to be remediated 
to meet Industrial standards, whether the nominal future-use assumption was 
Disposal/Storage Area or Residential/Agricultural. The only exception was the 
Maximum Feasible Green Fields scenario, in which all site-specific constraints were 
lifted except for technology constraints and constraints regarding certain waste 
disposal areas at the Hanford Site, Idaho National Engineering Laboratory, and the 
Savannah River Site. 

Parametric models were used to estimate environmental restoration costs and volumes 
of waste generated for each contaminated area under each alternative scenario. The 
Baseline Environmental Management Report Integration Tool (See Methodology in 
Appendix C) was then used to estimate waste management costs associated with the 
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changing waste volumes, as well as changes in program duration under each 
alternative scenario. 

6.1.4 Results 

This section presents the results of the land-use analysis in terms of cost and schedule 
estimates and end-state conditions. 

6.1.4.1 COST AND SCHEDULE ESTIMATES 

Estimated costs for the Environmental Management program at the five highest-cost 
sites range from $150 billion for the Iron Fence scenario to $284 billion for the 
Maximum Feasible Green Fields scenario (Figure 6.2). These estimated costs are 
respectively six percent lower and 77 percent greater than the Base Case estimate of 
$160 billion for these five sites. When site-specific constraints are considered (i.e., 
Iron Fence through Modified Green Fields), there is little difference in estimated cost 
among the alternative scenarios. The estimate for the Modified Green Fields scenario 
($166 billion) is only 10 percent greater than the estimate for the Iron Fence scenario 
and six percent greater than the Base Case estimate. The Base Case estimate is 
between that of the Industrial scenario ($155 billion) and the Recreational scenario 
($162 billion). It is important to remember that these are generalized findings, and 
that actual land use will likely vary significantly among different sites. 

300 

C/) 

~ 250 

iD 
.£: 
!!! .Ell 200 
0 
0 

~ 
0) 150 

c 
ttl 
1ii 
c: 
0 
(.) 100 
Q) 

~ 
(.) 

~ 
:.J 50 

0 

Waste Management 

• Environmental Restoration $284 

• Nuclear Material and Facility Stabilization 

Iron Fence Industrial Base Case Recreational Modified Maximum 
Green Fields Feasible 

Green Fields 

Figure 6.2. Costs for Environmental Restoration, Waste Management, and 
Nuclear Material and Facility Stabilization By Land-Use Case 
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When site-specific constraints are considered, environmental restoration activities 
account for most of the variation in estimated cost. Waste management cost estimates 
change slightly because of variation in estimated waste volumes, but few changes in 
overall waste management strategy are required, given that most waste management 
and nuclear material and facility stabilization activities were held constant across the 
scenarios. When site-specific constraints are lifted (i.e., for the Maximum Feasible 
Green Fields scenario), cost estimates increased more steeply for both environmental 
restoration and waste management activities. These large increases are due to the 
more extensive removal strategies used during environmental restoration activities as 
well as the greater volumes of waste expected to be generated by these activities. 
They also reflect a major change in waste management strategy at Oak Ridge 
Reservation and the Rocky Flats Environmental Technology Site. Under the other 
land-use scenarios (including the Base Case), the waste management strategy included 
onsite disposal of some waste at these sites. Under the Maximum Feasible Green 
Fields scenario, however, all waste was assumed to be shipped offsite for disposal. 

The average duration of the Environmental Management program at the five highest
cost sites is estimated to change as the scope of environmental restoration activities 
changes under the alternative scenarios (Table 6.3). The reduced scope of activities 
under the Industrial and Iron Fence scenarios reduced the average program duration 
estimate from 75 years (Base Case) to 73 years (Industrial) and 72 years (Iron Fence). 
When site-specific constraints were considered, the small increase in the scope of 
environmental restoration activities under the Recreational and Modified Green Fields 
scenarios did not increase estimated program duration. Under the Maximum Feasible 
Green Fields scenario, however, average program duration increased to 78 years. 

Table 6.3. Schedule Impacts of Alternate Land-Use Cases 

These program duration estimates do not include long-term surveillance and 
monitoring required to safeguard residual contamination at sites that is expected to 
decay naturally or is contained within engineered structures. Such activities may be 
required for decades. Although it was not possible to quantify the duration of 
surveillance and monitoring, it is likely that it would be longer for scenarios that 
emphasized containment over removal strategies (i.e., Iron Fence and Industrial) than 
for the Green Fields scenarios. 

6.1.4.2 END STATE CONDITIONS 

Table 6.4 illustrates the differences in end-state conditions among the Base Case and 
each alternative land-use scenario. Using the land-use standards discussed above, the 
acreage of the five highest-cost sites has been depicted according to the most stringent 
standard met by the assumed end-state condition, yielding a measure of cleanup level 
and referred to as maximum allowable use. 
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As noted earlier, the majority of the land area at the five highest-cost sites 
(approximately 400,000 hectares [one million acres]) is relatively uncontaminated and 
currently meets the requirements for Open Space, Residential or Agricultural land-use 
categories. Of these, the smaller number of acres meeting the Agricultural land-use 
standard is due to the large number of acres for which use of ground water is 
prohibited (in this analysis, ground water use is required to meet the Agricultural land 
use standard but not the Residential land-use standard). In addition, a relatively 
limited number of acres meet the standards for Storage/Disposal or Industrial uses 
across all cases. For the currently contaminated land areas, most of the variation in 
land use assumptions involves shifting from an emphasis on open space in the Iron 
Fence scenario to residential in the Modified Green Fields. Recreational use, although 
a small percentage of overall use, is most frequent in the Recreational and Modified 
Green Fields scenarios. When site-specific constraints are lifted (i.e., in the Maximum 
Green Fields scenario), all land areas except Storage/Disposal Areas are assumed to be 
remediated to meet a Residential or Agricultural standard. 

Table 6.4. Acreages of Maximum Allowable Use* 

The Maximum Feasible Green Fields scenario yields an additional 65,500 hectares 
( 162,000 acres) of Residential and Agricultural use over that achieved in the Base 
Case, at an increased cost of approximately $124 billion. 

6.1.5 Implications of the Results 

The land-use analysis demonstrates that when site-specific constraints are considered, 
land-use options are limited, and thus land-use decisions are likely to have only a 
small effect on environmental restoration costs. In the absence of such constraints, 
however, a greater range of land-use options is available, and therefore land-use 
decisions may have a greater effect on costs. This result is vividly illustrated by 
comparing the Maximum Feasible Green Fields and Modified Green Fields scenarios. 
Both assume the same aggressive clean up c.;r;,k),·, hu· !· 

different results. The reason is that when site-specific constraints other than 
technology limits are lifted, cost estimates increase by $124 billion. This additional 
cost highlights the critical importance of site-specific constraints in land-use planning. 
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Many of the site-specific constraints examined in this analysis are manifestations of 
federal and local policies or priorities. For example, legal commitments and local 
laws limit future-use options for approximately 295,000 hectares (730,000 acres) (63 
percent) of the uncontaminated land at the five highest-cost sites. In addition, the 
presence of endangered species and ecologically unique habitats may limit future use 
for approximately 57,000 hectares (140,000 acres) (12 percent) of uncontaminated 
land and some contaminated land at these sites. It will be necessary to consider these 
constraints, along with stakeholder and regulator preferences, to make ultimate 
decisions regarding future use. Near-term resolution of these issues is important, 
because the decisionmaking processes that govern environmental restoration activities 
will continue in the absence of coherent integrated site planning. Land-use options 
may become limited after deployment of certain remedial strategies, or remedies 
designed to meet Residential standards may be applied inappropriately, resulting in 
higher than necessary costs. 

The siting of Disposal/Storage Areas and continuing Department missions have 
implications beyond the acres directly around these structures. The implications of 
these future missions on land-use alternatives underscores the importance clarifying 
overall goals and developing an integrated, complex-wide, multimission facilities 
plan. In fact, the site missions considered in this analysis did not include long-term 
storage of plutonium and other nuclear materials at any of these large sites. Such 
storage could preclude releasing any land because of security and public safety 
concerns. Other missions will require safety analyses to determine their specific 
buffer requirements. 

Technology challenges relating to ground water and surface water will continue to 
limit land use alternatives in the near term. Information relating to technology limits 
and costs of aggressive remediation strategies should be integral to all decision making 
activities regarding land use and remedial strategies. 

EFFECTS OF LAND-USE DECISIONS ON RISK 

Future land-use decisions will have implications beyond the cost and duration of the 
Environmental Management program. Future land-use decisions can also influence 
the risks incurred by members of the public, workers involved in remediation, site 
personnel (not involved in remediation), and the environment. Because land-use 
decisions affect the remedial strategy and, hence, the remedial technologies selected to 
accomplish remediation, the choice of land use will affect the type of work performed 
by remedial workers, the volume of waste requiring subsequent management, and the 
types of accidents that could injure workers, expose them to radioactive or hazardous 
materials, or release such materials into the environment. All of these factors 
influence the risks to the public, remedial workers, and the environment. 

A comprehensive evaluation of risks associated with the five land-use scenarios 
discussed above was beyond the scope of this analysis. However, to provide some 
indication of these effects, several sites evaluated how risks to human health and the 
environment might change with land-use goals. The sites used their own methods to 
assess changes in risk for selected projects. An example of these analyses is presented 
in the box on the following page. This evaluation is not based on an engineering 
study, but is a qualitative examination of potential risk consequences. 
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6.2 PROGRAM AND PROJECT SCHEDULING 

Many observers have speculated that the pacing of the Environmental Management 
program has a significant impact on life-cycle cost. The 1995 Baseline Report 
confirmed the premise that life-cycle costs will increase if the program is extended and 
decrease if direct mission activities are completed more rapidly. Given the scale of the 
projects undertaken in the Environmental Management program, their cost, and the 
long-term commitment required, the relationship between cost and schedule is 
important. A clear understanding of how scheduling may influence cost will provide 
the basis for effective long-term planning and greater integration of the various 
components of the program. This section provides an analysis of the likely impact of 
changes in the schedule of direct mission activities on the life-cycle cost of the 
Environmental Management program in a series of alternative scheduling cases. 

The following discussion on program and project scheduling is divided into six 
sections: General Assumptions; Description of the Alternative Cases; Analytical 
Approach; Results; Overall Implications of the Analysis; and Limitations of the 
Analysis. As with the other alternative scenarios, this analysis focuses on the five 
highest-cost sites in the Environmental Management program: Hanford Site, Idaho 
National Engineering Laboratory, Oak Ridge Reservation, Rocky Flats Environmental 
Technology Site, and Savannah River Site. 
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6.2.1 General Assumptions for the Scheduling 
Analysis 

The alternative schedules in this section are based on changes to the Base Case 
assumptions. The primary assumption driving schedules in the Base Case is that 
funding is available to fulfill negotiated compliance agreements and to meet legal 
requirements. The scheduling analysis does not assume that funding will be available 
to meet all of these requirements. End states, however, are assumed to be the same as 
in the Base Case. The assumptions varied in this analysis include: 

• the level of funding available; 

• commencement of shipments of Department of Energy high-level waste and 
spent nuclear fuel to a geologic depository; and 

• the priority of programs and projects to be completed. 

While continuing to address urgent risks and minimize costs, this analysis varies these 
assumptions in a series of scheduling scenarios. Each scenario changes one or more 
of the assumptions and demonstrates the likely impact on life-cycle cost. (Note: all 
scenarios were developed independent of compliance agreements and potentia/fines 
and penalties.) 
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6.2.2 Alternative Scheduling Scenarios 

The Department developed three alternative scheduling scenarios for the analysis. 

• Funding Reduction - The current Base Case projects annual funding 
requirements of $7.5 billion in FY 2000. This assumption complies with the 
FY 1995 National Defense Authorization Act mandate that requires the 
Department to provide cost estimates associated with complying with existing 
compliance agreements regardless of budget targets. Because this Base Case 
estimate clearly exceeds expected funding availability, it is prudent to analyze 
the long-term impacts of reduced funding using a scenario that constrains the 
overall program spending. This is exactly what is analyzed through the funding 
reduction case that constrains the Environmental Management program's annual 
budget to $4.9 billion ($5.5 billion in current dollars). 

• Accelerating Stabilization and Deactivation - The Environmental 
Management program performs surveillance and maintenance on all of its 
facilities to maintain them in a safe, secure condition until final disposition has 
been achieved. Stabilization and deactivation of facilities can help to lower 
these non-discretionary costs through the removal of fissile and other dangerous 
materials. However, because of the additional cost required to perform 
stabilization or deactivation, sites are often forced to limit the pace at which 
these activities are performed and incur high-cost surveillance and maintenance 
activities. This case examines how life-cycle cost is affected if stabilization and 
deactivation of facilities was accelerated to reduce the amount of costly 
surveillance and maintenance required. 

• Delaying Waste Disposal- Base Case costs are based on the availability, 
beginning in 2016, of a geologic repository for the disposal of Department of 
Energy high-level waste and spent nuclear fuel. This scenario analyzes the 
impact of a 30-year delay in waste shipments on the life-cycle cost of the 
Environmental Management program. 

Projects were rescheduled and life-cycle costs were recalculated for each alternative 
scenario using a general analytical approach. 

6.2.3 Analytical Approach 

The program and project scheduling analysis relies upon data collected in the Base 
Case. Additional information was gathered from the sites to assist in the analysis. 

Three scheduling variables, duration scope growth, physical scope growth, and 
support costs, were identified as posing a probable impact on life-cycle cost. The 
Department evaluated the impact of these variables on projects accounting for 
approximately 80 percent of the costs at each of the five highest-cost sites. This 
provided a manageable and representative sample of the activities in the 
Environmental Management program. 

6.2.3.1 DURATION SCOPE GROWTH 

Scope growth refers to the increase or decrease in the cost of a project due to a delay 
or acceleration in the current Base Case schedule. Duration scope growth refers to 
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increases in cost due to additional years of nondiscretionary activities performed at the 
site, including surveillance, monitoring, and maintaining contaminated areas and 
facilities, and the storage of waste awaiting treatment or disposal. These activities 
must be performed each year that a project is in operation or awaiting clean up to keep 
a waste, an area, or a facility in a safe, secure state until a final action is implemented. 

6.2.3.2 PHYSICAL SCOPE GROWTH 

Typically, contaminated facilities deteriorate and contaminated land areas increase 
over time. Aging production and processing buildings, decaying storage facilities, and 
migrating contaminants in the soil contribute to the change in physical scope of the 
project. These changes are referred to as physical scope growth. Where delaying a 
project results in physical scope growth, project costs may increase. Conversely, 
accelerating a project that has physical scope growth potential may decrease project 
cost. 

Projects were assessed by the sites according to how the scope of a project would 
change over time if that project were delayed, and conversely, how the scope might 
change if the project were accelerated. For environmental restoration and nuclear 
materials and facility stabilization activities, estimates of physical scope growth were 
provided for 5, 10, 20, and 50 year delays. 

The Department used a different approach to determine physical scope growth for 
waste management activities. Using models, the Department estimated the change in 
costs under different treatment scenarios and then compared these costs to the Base 
Case. Each treatment scenario required a different strategy for the construction of 
storage and treatment facilities to house and treat waste. (See Appendix C for further 
details on this methodology.) 

6.2.3.3 SUPPORT COSTS 

As discussed in previous chapters, a portion of the Environmental Management 
program costs are not incurred for specific projects. Instead, they are incurred for 
activities that are not directly related to direct mission activities, but are essential to 
the safe and effective management of these activities. Accelerating the completion of 
the Environmental Management program activities should reduce the number of years 
for which these support costs are incurred and therefore reduce life-cycle costs. 
Conversely, delaying the completion of the Environmental Management program 
should increase the number of years for which support costs are paid and increase life
cycle cost. 

For the scheduling analysis, models were used to estimate annual support costs. 
Based on the statistical relationship between support and direct mission costs in the 
Base Case at each site, new support costs were estimated for each alternative scenario. 

6.2.4 Scheduling Results 

Section 6.2.2 briefly described the three scheduling scenarios. The results of the 
analysis are presented below. 
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6.2.4.1 FUNDING REDUCTION 

For this scenario, a reduced annual funding level of $4.9 billion (in 1996 constant 
dollars) was assumed, consistent with the Administration's outyear target of $5.5 
billion (in current dollars) for FY 2000. 

To meet the funding constraint, each site's funding limit was reduced proportionally 
in FY 1998, FY 1999, and FY 2000 and then held constant thereafter at the FY 2000 
level. For the five large sites, this amounts to $3.5 billion in 2000. All activities and 
end states in this case were consistent with those assumed in the Base Case, since this 
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Figure 6.3. Annual Comparison of the Funding Reduction Case and the Base Case 

analysis focuses on rescheduling, and not on re-scoping. Therefore, compliance 
agreements are met in substance, but not according to schedule. 

Projects were rescheduled based on comparisons of the likely impact of scope growth 
on life-cycle cost. To stay beneath the funding level, projects assumed to have little or 
no scope growth were delayed, and projects assumed to have significant scope growth 
were accomplished as soon as possible. Because of technical constraints, relationships 
between large, interconnected projects, including those where changes in scope could 
cascade from one project to another, were maintained. 

A reduction in near-term spending results in a 31 percent increase in life-cycle costs. 
Delayed treatment and disposal of waste results in increased storage costs, ground
water and surface-water contamination migrates as remediation is delayed, facilities 
decay, requiring maintenance and repairs, and sites have to pay additional support 
costs as the program end date stretches past the Base Case. As discussed in earlier 
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chapters, support costs are relatively fixed. As funding levels are reduced, fewer 
dollars are available to conduct direct mission activities. Figure 6.3 provides an 
annual cost profile comparison between the Funding Reduction Case and the Base 
Case. 
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6.2.4.2 ACCELERATING STABILIZATION AND DEACTIVATION 

Surveillance and maintenance activities ensure that adequate material and facility 
safety and security requirements are met. These costs represent a "mortgage" 
associated with managing potential hazards resulting from the presence of radioactive 
and hazardous materials in the facility. Stabilization and deactivation activities are 
conducted to mitigate these hazards. Once these hazards have been mitigated, 
surveillance and maintenance costs for maintaining the facilities are reduced 
significantly. 
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Figure 6.4. Annual Comparison of the Accelerating Stabilization and Deactivation 
Case and the Base Case 

Further acceleration of stabilization and deactivation has minima/life-cycle cost 
impact. By completing projects earlier in the life cycle, total costs decrease because 
fewer surveillance and maintenance activities are required. 

This scenario was analyzed to determine if total life-cycle cost reductions could be 
achieved by accelerating stabilization and deactivation activities. For the analysis, 
stabilization and deactivation activities in the Base Case were accelerated to begin in 
the near-term, ultimately reducing costly surveillance and maintenance activities by 
one or two years. The results of the analysis demonstrate that approximately $500 
million in life-cycle cost can be saved by accelerating stabilization and deactivation 
activities. The results imply that most stabilization and deactivation activities have 
already been scheduled prudently in the Base Case to realize cost savings in the out
year costs for facilities. Figure 6.4 provides an annual cost profile comparison 
between the Accelerating Stabilization and Deactivation Case and the Base Case. 
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6.2.4.3 DELAYING WASTE DISPOSAL 

The Environmental Management program currently assumes that it will permanently 
dispose of high-level waste and spent nuclear fuel at a national geologic repository. In 
the Base Case, sites assume that shipments from the Environmental Management 
program to a national geologic repository begin in 2016. For this analysis, the 
Department assumes that sites send waste to a geologic repository beginning in the 
year 2046, a 30-year delay. 

Only three of the five sites currently have high-level waste and spent nuclear fuel 
assumed to be disposed of at a national geologic repository: the Hanford Site; the 
Idaho National Engineering Laboratory; and the Savannah River Site. (Note: The 
Department of Energy's Office of Civilian Radioactive Waste Management manages 
and funds the development of a national geologic repository. The costs incurred by a 
30-year delay in this analysis represent only those direct costs to the Environmental 
Management program and reflect Department of Energy defense and nondefense 
waste only. This analysis does not account for any costs incurred by the Civilian 
Radioactive Waste Management program. Furthermore, the results are not intended 
to be extrapolated or applied to the commercial nuclear industry or to costs 
associated with the disposal of commercial nuclear waste.) 

For this scenario, high-level waste and spent fuel are still being treated to the same 
end state assumed in the Base Case. High-level waste vitrification will continue as 
scheduled in the Base Case. However, the vitrified glass logs will be stored for an 
extended period until the repository can accept them. Increases in life-cycle cost are 
due to additional years of waste storage, and in some cases, the construction of new 
storage facilities. 
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The results of this case reveal that delaying waste disposal shipments to a national 
geologic repository has an impact of less than $1 billion (about a one percent increase) 
on the life-cycle cost of the Environmental Management program. Figure 6.5 
provides an annual cost profile comparison between the Delay Waste Disposal Case 
and the Base Case. 

Delaying shipments to a national geologic repository increases life-cycle cost by 
approximately one percent. Delaying the disposal of high-level waste and spent 
nuclear fuel increases life-cycle cost because storage facilities must accommodate the 
waste for a longer period of time. In some cases, if on site storage is inadequate, sites 
must construct new storage facilities. 

6.2.5 Overall Implications of Program and 
Project Scheduling Analysis 

The scheduling analysis indicates that there will be a significant increase in total life
cycle cost of the Environmental Management program if annual funding levels are 
reduced to $4.9 billion. The increase is due not only to support costs that must be 
paid as long as there are mission activities at the site but also to scope growth of direct 
mission activities. Stabilization and deactivation activities would have to be 
postponed and additional years of costly surveillance and maintenance would be 
realized. In addition, treatment of high-level waste would have to be performed at a 
much slower rate, thereby increasing pre-treatment storage costs (i.e., single-shell 
tanks that currently are storing high-level waste would have to be replaced). Any 
near-term savings from a reduced Environmental Management program budget are 
offset by large increases in life-cycle cost. 
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The results demonstrate that the Accelerating Stabilization and Deactivation and 
Delaying Waste Disposal cases have a minimal impact on the total life-cycle cost of 
the program. By accelerating stabilization and deactivation activities, more funds are 
spent earlier in the life-cycle, but less is spent in later years, resulting in only $300 
million savings in direct mission cost. Delaying disposal activities increases direct 
mission life-cycle cost by only $600 million because of additional direct storage costs. 
Because neither case extends the life-cycle of the program, support costs do not vary 
significantly from the Base Case. Both cases support evidence that these activities are 
prudently scheduled in the Base Case. Figures 6.6 and 6.7 provide life-cycle cost 
comparisons of the Base Case and the three alternative scheduling scenarios. 

Figure 6.7 provides a summary comparison of the scheduling cases, broken-out by 
direct mission and support costs. Support costs increase approximately $20 billion in 
the Funding Reduction Case, a 15 percent increase above the Base Case. 
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EFFECTS OF PROJECT DELAYS ON RISK 

Scope growth associated with project delays may have implications beyond the cost of 
the Environmental Management program. Scope growth also has the potential to 
affect risks to public health, workers, onsite personnel, and the environment. 
Additional years of nondiscretionary activities such as surveillance and maintenance 
or waste storage will increase the period of time that workers are exposed to the types 
of accidents that could injure them, expose them to radioactive or hazardous materials, 
or release such materials into the environment. Physical deterioration of facilities or 
storage units, or the spread of contamination in the environment, could increase both 
the likelihood of accidents and the amount and type of work required to complete 
direct mission activities. 

A comprehensive evaluation of risks associated with project delays is beyond the 
scope of this analysis. However, to provide some indication of how risks to human 
health and the environment might change with project delays, several sites evaluated 
how risks to human health and the environment might change if selected projects were 
delayed for 5, I 0, 20, or 50 years. An example of these analyses is presented in the 
box below. This evaluation is not based on an engineering study, but is a qualitative 
examination of potential risk consequences. 
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6.2.6 Limitations of the Analysis 

This scheduling analysis is intended to be used for policy analysis purposes. Thus, it 
is meant to show at a policy level how and why aggregate life-cycle costs change as 
Base Case scheduling assumptions change. It is not meant to show how these changes 
affect costs at individual sites or to help sites schedule projects. 

First, not all projects were rescheduled. Only those projects accounting for 80 percent 
of the costs in each program at each site were examined. By focusing on only a 
portion of the activities at a given site, the analysis potentially understates both 
savings from an acceleration case and cost increases from the funding reduction and 
delay disposal cases. 

Second, support costs were modeled at each site to reflect changes in the annual cost 
due to rescheduling. Support costs were estimated using a statistical analysis of the 
relationship between Base Case annual direct and support costs. 

Third, the scope growth factors provided by the sites are subject to uncertainty. 
Specific activities were rescheduled based on theoretical scope changes. How the 
costs for activities change over time is difficult to estimate, and an analysis based on 
those estimated scope changes would have the same level of uncertainty. 

6.3 A "MINIMAL ACTION" SCENARIO 

The current budget deficit and the growing need to reassess national priorities have 
Jed to a controversial yet pragmatic question: What is the minimum funding required 
for maintaining the Environmental Management program without increasing risk to 
human health or the environment, but without the constraints of current environmental 
regulations and compliance agreements? The interest in this "minimal action" 
scenario is driven by a number of diverse perspectives on the program. Some 
observers, especially supporters of the program, have speculated that the cost of a 
minimal action scenario is not significantly different from current program 
expenditures (especially in the short term). This view is based on the fact that a large 
amount of funding currently is required simply for the program to serve as the 
landlord at Environmental Management sites and to monitor the storage of highly 
radioactive waste and special nuclear materials. 

Other observers, especially critics of the current regulatory system, believe that current 
requirements can be relaxed, generating a substantial cost savings without negative 
human health and environmental consequences. Finally, policymakers express 
interest in this minimal action case because it provides a lower boundary for the range 
of alternatives available to the program. With this information in hand, policymakers 
and stakeholders can better understand what tasks are truly necessary for short- and 
long-term risk and cost reduction. 
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The minimal action scenario differs 
substantially from the other alternate 
program cases in this chapter: it requires a 
complete re-examination of the mission of 
every activity in the program. An initial 
analysis of a minimal action case was 
conducted for the 1995 Baseline Report (see 
box). The 1996 Baseline Report expands on 
this analysis by: (1) focusing in more detail 
on the life-cycle cost implications of a 
minimal action scenario at the five highest
cost sites, (2) examining in more depth the 
site end-states and long-term risks 
associated with the case, and (3) making a 
more explicit comparison between the Base 
Case and the minimal action case. 

Like many of the other analyses in this 
report, this case is a policy-level 
examination of the consequences of 
modifying key program assumptions. 
However, this analysis provides a broad 
perspective on the implications of a minimal 
action analysis. The information in this 
section is not based on a detailed 
engineering analysis. Each site developed 
its own methods of addressing this scenario; 
in many cases this involved a complete 
rescoping of projects and activities. The 
next steps for a more complete minimal 
action scenario is to extend the analysis to 
all Environmental Management sites and 
base the results on a more detailed 
engineering evaluation of the minimal action 
alternatives. 

This section begins with a presentation on 
how the minimal action case was developed, 
highlighting the guiding principles and 
strategies used by the sites to develop their 
minimal action approach. This is followed by an overview of the assumptions used by 
the sites in developing their minimal action scenario. The results of the analysis are 
presented in three areas: 1) Minimal action 75-year cost estimate by site, functional 
area, and over time; 2) End states at each site (final physical condition), focusing on 
post-2070 land use, onsite waste inventories, and surveillance and monitoring 
activities; and, 3) Onsite and offsite risks (both human and environmental) during and 
beyond the minimal action case period. The section concludes with a discussion of 
the overall implications and limitations of the minimal action analysis. 
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6.3.1 How the Minimal Action Case Was 
Developed and Analyzed 

The objectives of this case are to develop an alternate scenario that does not increase 
life-cycle risks from current levels to humans and the environment while still reducing 
costs through 2070. The minimal action case examines 75-year costs and activities at 
the five largest sites within the Environmental Management program (Hanford Site, 
Idaho National Engineering Laboratory, Oak Ridge Reservation, Rocky Flats 
Environmental Technology Site, and Savannah River Site). The sites used the 
following broad guiding principles to create 
their minimal action scenario: 

• All activities should reflect the lowest 
possible cost options. 

• Activities must not increase the public 
health, worker, or ecological risks 
associated with the Base Case through 
2070. 

• Activities must be consistent with safety 
goals but do not need to address 
compliance agreements or regulatory 
requirements. 

These principles differ from the Base Case in 
that the Base Case is a compliance case, 
whereby costs, end states, and risks reflect 
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activities that address all current environmental regulations and compliance 
agreements. 

In developing their minimal action scenario, the sites used the following strategies to 
develop a case that stabilizes and safely contains waste and surplus materials onsite 
and minimizes the costs of safeguarding these materials throughout the 75-year 
minimal action case time period (1996 through 2070): 

• Urgent risk reduction -Eliminate immediate human health and environmental 
risks. 

• Mortgage reduction - Minimize costs during the minimal action analysis period. 

• Minimum action -Eliminate projects that do not pose risks during the minimal 
action analysis period. 

• Regulatory relief- Activities do not need to meet compliance agreements or 
environmental regulations unless they affect urgent risks. 

• Prudent management practices -Pursue more "complete" actions if cost
effective. 

• Institutional controls - The Federal Government will maintain all control of 
federal lands. 

Each of the five sites used the 1996 Base Case data as a foundation for developing 
site-specific assumptions and 75-year costs. From the Base Case, sites modified their 
project and activity schedules and scopes of work based on minimal action 
assumptions. After developing a set of minimal action projects and activities, each 
site evaluated cost differences, site "end states," and pre-2070/post-2070 onsite and 
offsite risks. 

6.3.2 Cross-Site Assumptions 

Based on the approach discussed above (address urgent risks while reducing costs and 
overall effort), each site developed its own site-specific minimal action scenario. In 
general, the sites adopted similar approaches when addressing specific activities 
(Table 6.5). The only exception was the treatment and stabilization of high-level 
waste. 

For high-level waste, each site found a different minimal action approach to 
addressing onsite high-level waste inventories. Savannah River Site found that the 
best minimal action strategy is to stabilize high-level waste and store it onsite. The 
site recently completed construction of the Defense Waste Processing Facility (a 
facility used to stabilize high-level waste into glass through a process called 
"vitrification"). Under the Base Case, Savannah River Site plans to use the Defense 
Waste Processing Facility to vitrify the high-level waste and then ship the glass to an 
offsite geologic repository. Because the construction of this facility is already 
complete, the Savannah River Site plans to use the facility in the minimal action 
scenario, but at an accelerated rate. The Savannah River Site also will keep the 
vitrified high-level waste onsite, saving the expenses involved in preparing and 
shipping the waste to offsite dispo~al. 
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Table 6.5. Cross-Site Assumptions 

The Hanford Site stores high-level waste in 149 single-shell tanks and 28 double-shell 
tanks. Approximately 200 million liters (53 million gallons) of high-level, low-level, 
and transuranic waste have been stored in these underground storage tanks since 1944. 
While no waste has leaked from the double-shell tanks, 67 of the older single-shell 
tanks have leaked approximately four million liters (1.1 million gallons) of this waste 
into the surrounding soil. 

The Hanford Site found that the best minimal action approach is consolidating the 
high-level waste from the double-shell tanks, and leaving single-shell tank high-level 
waste in existing tanks. All high-level waste from the double-shell tanks will be 
separated from low-level liquid waste and consolidated into two tanks. The emptied 
double-shelled tanks will be capped. To avoid increasing risk for the 75-year period 
of analysis, the Hanford Site will begin replacing double-shell tanks around 2030. 
The high-level waste in the single-shell tanks will be stabilized and remain in the 
tanks. Throughout the minimal action period, the domes (roofs) of the single-shell 
tanks will be protected from structural collapse. The waste in the single-shell tanks 
will remain in these tanks indefinitely at some increased risk due to continued tank 
deterioration and leakage. 
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Idaho National Engineering Laboratory stores its high-level waste in aboveground 
storage tanks. For high-level waste stabilization, however, Idaho found the lowest 
risk, least-cost option in calcining the waste at the New Waste Calcining Facility. 
(Calcining converts liquid high-level waste into a granular solid. This process makes 
the waste less corrosive and dramatically reduces volume.) Under the Base Case, 
Idaho plans to further stabilize the calcined high-level waste through vitrification and 
ship it to an offsite geologic repository. Because the high-level waste is already in a 
sufficiently stable form to minimize risks over the 75-year period, Idaho's minimal 
action approach is to store the calcined waste in onsite bins. 
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In comparing the Base Case and minimal action case assumptions, the scope of 
activities in terms of nuclear material and facility stabilization does not change. The 
specific goal of the nuclear material and facility stabilization program-to ready these 
materials and facilities for a "cheap to keep" mode-leads to relatively inexpensive 
long-term surveillance and monitoring. This goal is consistent with the guiding 
principles of the minimal action approach. Therefore, the activities involved in 
nuclear material and facility stabilization will continue in the minimal action case. 

6.3.3 Minimal Action Case Results 

The results of minimal action analysis are presented in the following four categories: 
75-year cost estimates by function area and over time, end states, and risk 
implications. Figure 6.8 compares the 75-year cost estimate for the Base Case and 
minimal action case for each of the five highest-cost sites. As a result of the minimal 
action case analysis, the 75-year cost estimate for all five sites was reduced to 
approximately 56 percent of the Base Case cost estimate for the same period. 
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Figure 6.8. Minimal Action Results for the Five Highest-Cost Sites 

$160 

Total 

75-YEAR COST ESTIMATE ACROSS FUNCTIONAL 
AREAS 

As mentioned above, the assumptions used in the minimal action case were strong 
drivers of the results of this case. Specifically, the shift in assumptions between the 
Base Case and the minimal action case is clearly apparent when 75-year costs are 
compared at the functional level (Figure 6.9). The minimal action case life-cycle cost 
estimate represents a 44 percent reduction from the total Base Case 75-year cost 
estimate. The elimination of offsite shipping and disposal activities at the Idaho, 
Hanford, and Savannah River Sites reduced the high-level waste cost estimate by 45 
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percent from the Base Case, matching the overall cost estimate reduction. This 
decrease, however, is not as equally distributed across the remaining functional areas. 

The change in strategy regarding the treatment and disposal of low-level, low-level 
mixed, and transuranic waste affects the 7 5-year cost estimate, with a 61 percent 
reduction from the Base Case. The treatment and storage of low-level and low-level 
mixed waste are controlled by numerous environmental regulations and compliance 
agreements. These regulations/agreements control the type of treatment, storage, and 
disposal method for each waste type. In the minimal action approach, however, the 
sites are not required to comply with these specific regulations or agreements. Hence, 
the sites found that they could still minimize onsite and offsite human and 
environmental risks for 75 years with the use of less expensive treatment activities and 
onsite storage and disposal facilities. 
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Figure 6.9. 75- Year Cost Estimate by Functional Area for Five Highest-Cost Sites 

Under the Base Case, transuranic waste is destined for the Waste Isolation Pilot Plant, 
a geologic repository. For a site to ship to the plant, all transuranic waste must 
undergo extensive characterization and packaging efforts. Under the minimal action 
approach, each site found that it could keep 75-year risks at the same level as the Base 
Case and lower costs by storing the transuranic waste onsite with periodical repacking. 

The greatest decrease between the two cases is represented in the 75-year cost estimate 
for environmental restoration activities-a 70 percent reduction in minimal action 
costs from the Base Case. This dramatic cost reduction clearly illustrates the impact 
of reduced compliance-driven remediation activities. It also highlights how most Base 
Case environmental remediation and decommissioning activities primarily address 
long-term (post-2070) contamination risks. 
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6.3.3.2 LIFE-CYCLE COST ESTIMATE OVER TIME 

When presented over time, the minimal action case clearly illustrates the change in 
scope of activities at each site (Figure 6.1 0). In contrast to the Base Case, funding 
level estimates in the minimal action case are higher in the early years and then drop 
quickly, but are maintained at a fairly constant level after approximately 2030. 

One of the 75-year schedule drivers is the different approach to waste management 
between the two cases. In the Base Case, the sites assume that high-level waste, spent 
nuclear fuel, and transuranic waste will be shipped to offsite disposal facilities by 
2045. In the minimal action case, however, sites found that the least-cost strategy is to 
retain high-level waste, spent nuclear fuel, and transuranic waste in onsite storage 
facilities. This change in strategy refocuses cost efforts away from a short-term, high 
investment treatment and disposal strategy towards a strategy of long-term storage and 
continual surveillance and monitoring. 
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Figure 6.10. Base Case and Minimal Action Case Annual Costs 

Another driver in the shift in the cost estimate over time between the two cases is the 
comparison of building deactivation and demolition activities. In the Base Case, most 
sites stabilize, decontaminate, and demolish all major buildings onsite and release a 
large amount of land for unrestricted use. Under the minimal action case, buildings 
are stabilized and left standing. Long-term surveillance and monitoring activities are 
required thereafter. 

The shift in activity scope between the Base Case and the minimal action case is 
especially apparent in the area of support cost estimates. These cost estimates 
represent activities that are necessary for the continuation of each site's mission, but 
they are not mission-related activities. (See Chapter 3 for a more detailed description 
of Base Case support costs.) During the early stages of the 75-year period of analysis 
(1996-2025), minimal action support cost estimates range from 45 to 55 percent of 
Base Case cost. Between 2025 and 2050, however, the minimal action support cost 
estimates approach the same levels as the Base Case. By 2070, the minimal action 
support costs are actually three and a half times higher than the Base Case costs. 

While the minimal action scenarios developed by each site decrease overall cost over 
the 75-year period, the minimal action scope of activities requires sites to continue 
operation beyond 2070. This is specifically apparent with Savannah River Site and 
Rocky Flats Environmental Technology Site, two sites that have nearly completed all 
activities by 2055 under the Base Case. These changes in minimal action and Base 
Case cost estimates reflect the minimal action case's shift to long-term surveillance 
and monitoring activities (and corresponding support activities) at the sites. 
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6.3.3.3 END STATES 

As a result of storing waste onsite and eliminating most building demolition activities, 
each site's minimal action end state is quite different from the Base Case. These 
differences can be found in three major areas: land use, onsite waste inventories, and 
surveillance and monitoring activities. 

Land Use: A large portion of land controlled by each site can be considered a buffer 
area used for both security and environmental safety reasons. As a result, a large 
portion of the land in both the Base Case and the minimal action case does not require 
any cleanup or remedial activities. Future land use in the minimal action scenario 
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reveals little difference from the Base Case. For example, under the Base Case, 
Rocky Flats Environmental Technology Site plans to release 2,300 hectares (5,680 
acres) as unrestricted Open Space and 40 hectares (100 acres) as restricted Open 
Space. The minimal action approach decreases the unrestricted Open Space land by 
only 235 hectares (580 acres). The difference: in the minimal action case, 
approximately 175 buildings and facilities remain standing and monitored by Rocky 
Flats. 

Onsite Waste Inventories: As discussed above, all high-level waste, spent nuclear 
fuel, and transuranic waste remain onsite in the minimal action case. During the 
period of this analysis (1996-2070), in accordance with the minimal action principles, 
each site must perform activities aimed at maintaining onsite and offsite risks at the 
same level as the Base Case. However, after 2070 in the minimal action case, this 
waste remains onsite and will require continual storage and repacking activities that 
are not included in the Base Case or minimal action case 75-year cost estimations. To 
understand the magnitude of these waste inventories, the Hanford Site, for example, 
will have an estimated total of 165,000 metric tons ( 182,000 tons) of waste (high-level 
and transuranic) stored onsite at the end ofthe minimal action period. In the Base 
Case, all of this waste is shipped to offsite disposal facilities. 

Surveillance and Monitoring Activities: Two factors - the long-term storage of 
high-level waste, spent nuclear fuel, and transuranic waste and the elimination of 
building demolition- require continuing surveillance and monitoring activities not 
addressed in the Base Case. In the minimal action case, the annual cost of 
surveillance and monitoring costs after 2070 is estimated at $135 million (for all five 
sites). Under the Base Case, these five sites estimate between $35-$50 million per 
year of surveillance and monitoring costs beyond 2070. 
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RISK IMPLICATIONS OF THE MINIMAL ACTION CASE 

Estimating future risks involves a great deal of uncertainty. Even over the time period 
of the minimal action analysis, it is difficult to predict accurately any potential risks to 

humans and/or the environment. However, to obtain a better understanding of the 
consequences of performing minimal actions, each site was asked to estimate the 
potential risks to onsite and offsite populations from the minimal action scenario. 
Given the uncertainty of estimating risk, each site attempted to highlight potential 
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areas of concern in both the near term (the time immediately following the end of the 
minimal action case period) and the long term (more than 100 years after the end of 
the minimal action case period). The risks identified are those affecting onsite 
workers and offsite populations. 

During the minimal action period, as outlined in the guiding principles, each site must 
address all urgent risks. In doing so, each site has included urgently needed 
remediation and treatment projects in the development of its minimal action scenario. 
Because of these actions, there is no expected increase in risk to humans or the 
environment above Base Case levels in the minimal action case through the end of 
2070. 

Risk issues become different from the Base Case at the end of the minimal action case 
period. During the minimal action case period (1996-2070), buildings are not 
demolished, waste remains onsite, and only urgently needed remediation activities are 
carried out. In the near term, there is the possibility that these buildings will begin to 
deteriorate, posing an occupational risk to onsite workers. The waste inventories that 
remain in onsite storage and disposal facilities may experience corrosion and 
structural deterioration. The deterioration of these facilities poses a potential 
environmental risk to the surrounding soils and ground water and a health risk to 
workers in the immediate areas. Finally, the elimination of most remediation activities 
during the minimal action case period creates the potential for the spread of soil and 
ground-water contamination, affecting risk to both onsite and offsite populations. 

Over the long term (from roughly 100 years after the end of the minimal action case 
period), the risks identified in the near term are expected to intensify. If buildings 
have not already collapsed during the near term, there is an increased risk of collapse 
in the long term. Contaminated soils and ground water from both deteriorating waste 
storage areas and nonremediated sites may continue to spread, posing greater risk to 
offsite populations. Over the long term in the minimal action scenario, there is an 
increased chance that a catastrophic event could occur, dramatically affecting risk to 
both onsite and offsite populations. Investments such as replacing storage facilities 
and remediating high-risk areas dramatically reduce the risk of such an accident. 

6.3.4 Overall Implications of a Minimal Action 
Case 

The minimal action case reduces Base Case life-cycle costs by 44 percent over the 75-
year period. This savings is accomplished through the elimination of compliance
driven remediation activities, minimization of building demolition, and change in 
waste disposal strategies. The question posed by this cost reduction is: What are the 
benefits from additional Base Case expenditures that are not addressed in the minimal 
action case scenario? 

The greatest benefit of the higher Base Case costs can be found in a comparison of 
end states. Unlike the Base Case, a minimal action case leaves waste inventories 
onsite. This not only requires continual surveillance and monitoring activities, but 
also increases long-term risk to onsite and offsite receptors from the remaining 
contamination. Under a minimal action case, buildings left standing require long-term 
surveillance and monitoring, which may pose a potential risk to workers as these 
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facilities continue to deteriorate. While reducing costs during the 75-year period 
(1996-2070), a minimal action case may actually produce greater costs beyond 2070. 
These costs would be incurred through continual surveillance and monitoring 
activities and the need to address potential onsite and offsite risks. 

The reduced-cost minimal action case provides benefits in the potential uses of saved 
funds. Specifically, any savings gained from a minimal action case approach could be 
used to develop new technologies to address any post-2070 remediation activities or 
other end-state risks. Increased funding of new technologies also could be directed at 
long-term waste storage and disposal strategies, which could alleviate the need for 
sites to continue repacking stored waste. 

6.3.5 Limitations of the Analysis 

When it is applied to a "real world" situation, the minimal action case has several 
limitations, the greatest of which are the elimination of regulatory and compliance 
requirements and the impacts on stakeholder expectations. Specifically, the 
assumptions used for the minimal action analysis allow the sites to bypass regulations 
and stakeholder requirements. Under current compliance agreements, many sites have 
established guidelines and regulations governing waste management, environmental 
restoration, and facility deactivation and decommissioning activities. Federal 
environmental regulations (such as the Resource Conservation and Recovery Act) 
include specific requirements on the types of storage facilities that must be built and 
used at each site. The actual costs and scope of work found in a minimal-action-like 
scenario would be dramatically different. 

Another limitation in a "real world" atmosphere is that, although the minimal action 
period cost estimate is only 56 percent of the Base Case, sites still require 68 percent 
of the Base Case cost estimate to meet minimal action goals in the immediate period 
of 1996 through 2000. In the case of Rocky Flats Environmental Technology Site, the 
minimal action case actually requires a 1 0 percent increase above the Base Case costs 
for the first five years. The increase is needed to address immediate remediation 
activities and long-term storage facility construction costs. For Rocky Flats 
Environmental Technology Site, specifically, a long-term cost-reducing minimal 
action strategy requires an increase in near-term funding. 

Under this analysis, however, the following is true: there are limitations to the 
"minimal cost" aspect of the minimal action case when costs are assessed beyond the 
75-year period. The minimal action case leaves waste onsite and eliminates most 
building demolition. Both of these situations prolong the requirement for long-term 
surveillance and monitoring activities and, therefore, extend the long-term site costs. 
Without addressing onsite waste inventories (either through onsite or offsite 
permanent disposal methods) and completely demolishing all facilities, the total costs 
and human health/environmental risks of a minimal action case will be greater than 
the Base Case at a point beyond 2070. 
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Plutonium Button and Rubber Glove, Rocky Flats Plant, Colorado, 
1974. Virtually everything involved in plutonium processing, such as this 
rubber glove, becomes contaminated and must be contained and 
monitored indefinitely. This waste is called ''transuranic" waste, which 
includes any material containing significant quantities of plutonium, 
americium, or other elements whose atomic weights exceed those of 
uranium. Transuranic waste can include everything from chemicals used 
in plutonium metallurgy to used air filters, gloves (see photo), clothing, 
tools, piping, and contaminated soils. 

Exhaust shaft 

Salt-handling shaft 

Disposal rooms for transuranic waste --

Waste Isolation Pilot Plant Schematic. This simplified layout shows the surface facilities, 
the four shafts, the underground areas in which experiments are conducted, and the 
underground rooms in which transuranic waste will be disposed of if disposal is approved. 
The WIPP is intended for use in disposing of plutonium contaminated materials, such as the 
glove (above photo), but is not intended for use in disposing of bulk plutonium, such as the 
button in the above photograph. A life-cycle cost analysis for plutonium production requires 
consideration of the cost, strategies, and issues involved with all elements (including 
"externalities) of that production -- including the final disposition of both plutonium and 
transuranic waste. 



7.0 COMPARISON OF ALTERNATIVE 
CASES 

Previous chapters of the Baseline Report present ten scenarios and life-cycle cost 
estimates for performing the Environmental Management program. The Base Case is 
presented in Chapter 4. Nine alternative cases are presented in Chapter 6: five land-use 
cases (Section 6.1 ); three scheduling cases (Section 6.2); and one minimal action case 
(Section 6.3). These cases provide a basis for comparing the effect of varying 
assumptions underlying the Environmental Management program. 

The analysis of these alternative cases (also referred to as "scenario analysis"), provides 
a tool for understanding possible long-term consequences of particular policy options. 
The goal pf scenario analysis is to produce a set of possible outcomes from which a 
future path can be developed. By developing and evaluating different scenarios, 
organizations can be more comprehensive in their planning process. For the 
Environmental Management program, these scenario analyses serve as analytical tools 
to evaluate the influence of different funding and activity decisions on costs, program 
scope and end states. By using scenario analyses, overall planning can be improved and 
the long-term cost of the program can potentially be reduced. 

Each of the nine alternative cases presented in Chapter 6 was developed using case
specific methodologies and assumptions. The alternative cases, however, do have 
common elements that can be used to compare across cases. This chapter looks at the 
specific elements of 75-year cost and end states found in each alternative case and 
provides a comparison of these cases to each other and to the Base Case. 

7.1 FRAMEWORK FOR COMPARING 
ALTERNATIVES 

The Base Case is compared to the alternative cases using the following measures: 

75-Year Cost Estimate- All cost estimates are presented for the 75-year Base 
Case life-cycle period unless otherwise stated. All costs are evaluated and 
compared in constant 1996 dollars. (For a discussion of discounting and its effect 
on the cost estimate for each alternative see Appendix E.2.) 

• Program End State - This measure evaluates the state of the program at the end 
of the Base Case life-cycle period (2070). End states are described in several 
ways: program completion date, type of waste stored onsite, amount of land 
potentially available for alternate uses, and whether compliance with existing 
agreements and regulatory requirements is assumed in reaching the end state. 

Using these measures, a summary is presented of the nine alternative cases as compared 
to the Base Case. The implications of these results also are discussed. 
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Each of the nine alternative cases was developed using different assumptions for scope 
and schedule that deviate from the Base Case and from each other. (For more detail on 
these assumptions, refer to Chapter 6.) Upon completion of each of the alternative case 
analyses, the life-cycle period for some cases extends beyond that of the Base Case, 
while other cases do not fully address the effects of scope changes on activity 
scheduling. Because of differences, there are limitations in comparing the alternative 
cases. Through the use of the measures discussed above, however, this chapter attempts 
to provide a general understanding of how these nine alternative cases compare to each 
other and to the Base Case. 

To be consistent with information presented in Chapter 6, the comparison of alternative 
cases focuses on the five highest-cost Environmental Management sites: Hanford Site, 
Idaho National Engineering Laboratory, Oak Ridge Reservation, Rocky Flats 
Environmental Technology Site, and Savannah River Site. 

7.2 75-YEAR COST ESTIMATE 

The total Base Case cost for the five highest-cost sites is estimated at $160 billion for 
the 75-year life-cycle period. The alternative cases present 75-year cost estimates that 
range from less than $90 billion (Minimal Action) to more than $270 billion (Maximum 
Feasible Green Fields). Figure 7.1 presents the 75-year costs for the Base Case and 
each alternative case. 
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Figure 7. 1. 75-Year Cost Estimates for the Five Highest-Cost Sites 
(Constant 1996 Dollars in Billions) 
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Although each of the alternative cases differs from the Base Case in its assumptions for 
scope and/or schedule, the 75-year costs for six of the alterative cases fall near the Base 
Case. Cost deviations from the Base Case are apparent, however, with the Maximum 
Feasible Green Fields, Funding Reduction, and Minimal Action cases. 

In the 75-year time period, the highest cost alternative is the Maximum Feasible Green 
Fields case. In this land-use case, an aggressive cleanup strategy is pursued, requiring 
extensive removal of contaminated media and/or material. The change in scope 
increases the overall cost of the Maximum Feasible Green Fields case by 70 percent 
over the Base Case. The activities for this case, however, are not completed by 2070. 
Ten additional years are required to complete the program, leading to a total life-cycle 
cost of $284 billion. 

The second most expensive alternative is the Funding Reduction scheduling case- $39 
billion greater than the Base Case for the 75-year period. In this case, the scope 
performed in the first 20 years is limited, leading to higher costs further in the future 
(see Figure 7.2). As with the Maximum Feasible Green Fields case, the Funding 
Reduction case is not complete at the end of the 75-year period. By 2082, the life-cycle 
cost for the Funding Reduction case is $209 billion, $49 billion more than the Base 
Case. 

The Minimal Action case is, by far, the least costly alternative (approximately 47 
percent less expensive than the Base Case). The Minimal Action case is less expensive 
than the other case because the case specifically assumes noncompliance with 
agreements and regulatory requirements. The Minimal Action case cost estimate also 
reflects the elimination of offsite waste disposal activities and the limitation of 
remediation activities to address only urgent human health and environmental risks 
during the 75-year period (1996-2070). In the minimal action case, activities are not 
completed, however, by 2070. Although there are no projections of the additional 
program costs, they are assumed to be substantial. 

7.2.1 Distribution of Cost Across Functional 
Areas 

Figure 7.2 presents the distribution of costs across functional areas for the alternative 
cases. When the nine alternative cases are compared to the Base Case it is apparent that 
the distribution of costs across functional areas is fairly consistent with the Base Case. 
A major exception is found, however, in the cost difference of waste management 
activities for the Maximum Feasible Green Fields and Minimal Action cases. 

The changes in waste management costs reflect changes to waste storage, treatment, and 
disposal activities. In the Maximum Feasible Green Fields case, all waste (including 
waste from demolished buildings) is treated and shipped to offsite disposal facilities, 
thus increasing the 75-year cost of the Waste Management program. In the Minimal 
Action case, waste management cost estimates are reduced as sites do not incur the cost 
of shipping waste to offsite disposal facilities or the costs for managing waste from 
building demolition activities. 

7-3 



rJ) 
c 
~ 

250 

iii 200 
.~ 
rJ) 

~ 
0 
0 150 
~ 
0) 

c 
ctS 100 iii 
c 
0 

(.) 

iii 
(I) 50 >;-

1.{) ..... 

0 

• Waste Management 

{23 Direct Support 

rJf c'J> :>.. ~ 

• Nuclear Material and Facility Stabilization 

~ Environmental Restoration 

$272 

-11 .:J! ~ ;y .§ .§ 
()lli ,f ~ .§ "" ·"S I ~ ~ 4..-!{i (f (f 

rJf 
(.{. 8' I ~ -~ s & '1\ 

§ if cz; ~ 
Q;)lli ~ tf t.i.-11 ,Q ·SOJ~ t:! ~ t:! /!) 

§.~ :/!!~ .§ 
(!) 0.o ~~ ~ :f J? .§:;. ~..::; ili'9. :§ :§.~rtf Q ·[j !:: 

·~ ~Jl/ {!!lf Q LJ...~ 
~ ~& .:J!~ 
~ c'j>Q 

~~ 
lli 

Figure 7.2. Distribution of Costs Over Functional Areas tor the Five Highest-Cost Sites 

There is some difference in environmental restoration activities across the alternative 
cases reflecting changes in assumptions for remediation and decommissioning activities. 
The Maximum Feasible Green Fields case remediates over 95 percent of contaminated 
acreage to Residential or Agricultural uses and demolishes almost all buildings. This 
case exceeds the level of Base Case environmental restoration activities and surpasses 
most environmental regulation and compliance agreement requirements. In this case, 
two of the five sites (Rocky Flats Environmental Technology Site and Oak Ridge 
Reservation) are completely remediated to a level that would safely support Residential 
and Agricultural uses. 

The Minimal Action case performs only remediation activities that do not increase risk 
to offsite populations over 75 years. Cleanup activities are undertaken only in these 
circumstances and, therefore, many compliance or regulatory agreements are not met. 
Decommissioning activities, in the Minimal Action case, leave vacant buildings 
standing, which require continual surveillance and maintenance. 

The functional area least influenced by the various alternative cases is nuclear material 
and facility stabilization. The only major difference is found in the Funding Reduction 

7-4 



case. Nuclear material and facility stabilization cost increases in the Funding Reduction 
case due to the postponing of future activities. The delay in deactivation and 
stabilization activities increases the need for long-term pre-stabilization surveillance and 
maintenance activities. 

7.2.2 Distribution of Cost Over Time 

Another approach to examining the differences in the alternative cases is to present a 
time profile of cost estimates (Figure 7.3). The analysis reveals that changes in scope 
presented by the Maximum Feasible Green Fields and Funding Reduction cases as well 
as in the Minimal Action case have a substantial effect on the time profile of costs. 
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Figure 7.3. Time Profile of Life-Cycle Cost Estimates for the Five Highest-Cost Sites 

The increase in scope found in the Maximum Feasible Green Fields dramatically affects 
the life-cycle time profile. This case requires funding for extensive remediation and 
waste management activities during the early life-cycle period. These costs drop 
dramatically after 2020, however, reflecting a shift to long-term surveillance and 
monitoring activities. 

The Funding Reduction and Minimal Action cases also show deviations from the Base 
Case time profile. In both cases, cost estimates are well below the Base Case early in 
the analysis period, driven by reduced remediation and waste management activities. 
However, over time, annual costs for both cases surpass the Base Case cost estimate. 

When presented over time, the 75-year cost estimate for the Iron Fence, Industrial, and 
Recreational land-use cases and the Accelerating Stabilization and Deactivation 
scheduling case are relatively similar to the Base Case life-cycle profile. The Delaying 
Waste Disposal scheduling case follows the Base Case time profile for most of the 75-
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year period. The delay in disposal activities, however, does increase the cost estimate in 
the later years. 

7.3 PROGRAM END STATE 

The Maximum Feasible Green Fields and the Minimal Action cases result in program 
end states that are dramatically different from those in the Base Case. In 2070, with the 
Maximum Feasible Green Fields case, all waste is expected to be in offsite storage or 
disposal facilities, almost all contaminated areas are projected to be removed, and over 
99 percent of the land is clean enough for Residential or Agricultural use. In sharp 
contrast, the Minimal Action case has an end state with high-level waste, spent nuclear 
fuel and transuranic waste stored in onsite facilities, nonurgent contaminated areas left 
without remediation, and vacant buildings remaining standing. Table 7.1 presents each 
end state in four areas: program completion date, type of waste stored onsite, amount of 
land potentially available for alternate uses, and whether compliance with existing 
agreements and regulatory requirements is assumed in reaching the end state. 

The program completion date reflects when all cleanup activities have concluded except 
for long-term surveillance and monitoring activities and ongoing waste management of 
non-Environmental Management mission waste streams. By 2070, the Environmental 
Management program is complete for six alternative cases. In the Maximum Feasible 
Green Fields case, the program must continue for I 0 years beyond the Base Case in 
order to complete all waste management and remediation activities. In the Funding 
Reduction and Minimal Action cases, the program end date is also extended due to the 
delay of cleanup and waste disposal activities. 

Another measure of the end-state differences is the amount and type of waste remaining 
onsite. In the Base Case, all high-level waste, spent nuclear fuel, and transuranic waste 
is disposed of at offsite geologic repositories. By 2070, two of the cases have waste 
remaining in onsite storage facilities. In the 75-year cost estimates for both the Funding 

7-6 



Reduction and Minimal Action cases, the sites do not incur the high costs associated 
with disposing high-level waste and spent nuclear fuel at a geologic repository. Instead, 
this waste remains in onsite storage facilities, requiring long term surveillance and 
monitoring activities and eventual offsite disposal. In the Minimal Action case, 
transuranic waste also remains onsite, eliminating the costs associated with waste 
characterization and shipment activities. 

In assessing land use at the end of 2070, the contrast between the Maximum Feasible 
Green Fields and the Iron Fence alternatives clearly illustrates the effect of these 
different cases. In the Maximum Feasible Green Fields case, only a small amount of 
land at the Savannah River Site, the Hanford Site and the Idaho National Engineering 
Laboratory must be retained for storage/disposal activities. All other land is clean 
enough to be released for uses ranging from Industrial to Agricultural. Under the Iron 
Fence case, the current site boundaries are maintained and the potential for reuse of 
buffer areas within sites is reduced significantly. In addition, under all land-use 
scenarios, the amount of land released from federal control can only be determined by 
individual sites and their stakeholders. 

The last measure of end-state difference is whether each case followed existing 
compliance and regulatory agreements in reaching the end state. For the Modified and 
Maximum Feasible Green Fields cases, the scope of cleanup activities exceeds current 
environmental and compliance agreement requirements. In the Delaying Waste Disposal 
and Funding Reduction cases, however, the postponement of offsite waste disposal 
violates current compliance agreement requirements. The Minimal Action case does not 
necessarily meet any compliance or regulatory requirements unless it leads to minimal 
cost without affecting risk. 

7.4 IMPLICATIONS OF ALTERNATIVE CASES 

As discussed above, these alternative cases provide a framework of analysis to help 
regulators, stakeholders, and other interested parties understand the effects of expected 
programmatic decisions. When these alternative cases were developed, it was 
hypothesized that each case would most likely result in large variations in cost from the 
Base Case. As presented in Figure 7.1, the cost estimates for a majority of the 
alternative cases (Industrial, Recreational, Modified Green Fields, Accelerating 
Stabilization and Deactivation, and Delaying Waste Disposal) fall in the range of +1-$6 
billion from the Base Case estimate. The remainder of the cases, however, provide the 
bounding cases that help to understand the influences of extreme changes on scope, 
schedule, and budget. 

Each of these cases has both positive and negative implications. Table 7.2 provides a 
summary of the benefits and losses and the 75-year cost estimates associated with each 
alternative case when compared to the Base Case. 
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Table 7.2. Benefits and Losses of the Alternative Cases 

(+$112 billion) 

Significant increase in land clean 
enough to support Residential and 
Agricultural uses 

All land at Rocky Flats and Oak 
Ridge is cleaned to Residential use 
stan <lards 

Minimal long-term surveillance 
and monitonng 

Extensive cleanup activities may 
damage sensitive habitat 

Reduces potential for reuse of site 
facilities 

Program duration exceeds Base 
Case 

Violates compliance agreements 
and regulatory requirements 

Increase risk after period of 
analysis 

Delays cleanup problems and 
increases the scope of 
contamination 



The set of alternative cases presented in this scenario analysis provides a broad 
spectrum of potential outcomes resulting from changes to scope and schedule. Based on 
the benefits and losses presented above, none of the nine alternative cases should be 
viewed as "more likely" than another. These alternative cases merely provide 
boundaries of analysis from which to compare different scope and schedule options. 

The Environmental Management program is at the early stages of its life cycle, a point 
at which many key decisions can dramatically influence the direction of the program. 
The results of the alternative cases provide an understanding of how changes in scope 
and schedule can influence program costs and end states - a first step toward assessing 
program options. By evaluating these alternative cases, Department of Energy 
personnel, regulators, stakeholders, and other interested parties have the opportunity to 
expand their understanding of potential outcomes from policy decisions and enhance the 
policy decisionmaking process. 
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The Department of Energy is responsible for handling spent nuclear fuel and waste resulting 
from reprocessing fuel from nuclear-powered warships. The U.S. Navy ensures that the 
submarine hulls, which contain very low levels of relatively short-lived radioactivity, are safely 
dismantled, sealed, and transported to the Department of Energy's Hanford site for disposal. 
This process provides an example of effective life-cycle planning and cost consideration. 

Trench 94, Hanford Site, Washington, 1994. Hull sections containing defueled reactor 
compartments of decommissioned nuclear-powered submarines are put in disposal trenches. 
The spent nuclear fuel is removed before dismantlement begins. The radioactively
contaminated hull sections are then transported by barge to Hanford, where they are placed in 
a trench for burial. In 1986, the Patrick Henry's hull section was the first one placed in Trench 
94. Accounting for project beginnings and endings in this manner is the main goal of life-cycle 
analyses. 
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8.0 CONCLUSION 

Like all recently formed organizations, the Environmental Management program spent 
its first several years building a foundation: defining its mission, gauging its scope, 
identifying key issues and priorities, and assembling an infrastructure to support 
successful planning and management. Since 1989, the program has introduced many 
planning initiatives focused on gathering programmatic data and providing a basis for 
strategic planning and program analysis. However, most of these initiatives failed to 
evaluate the Environmental Management program from a life-cycle perspective. 

The program has matured significantly in seven years. The Department has now 
identified the program's basic scope and where the greatest risks lie. In addition, the 
baseline process has established a capability for projecting future costs and schedules, 
analyzing changes in assumptions and potential scenarios, and accounting for the 
interconnections between its distinct sites and programs. This analytical foundation 
for sound program management is summarized in the 1996 Baseline Report. Using 
the foundation that the Baseline Report now provides, program managers and 
policymakers can make more informed decisions regarding the direction of the 
Environmental Management program and of the elements that affect the program. 

The purpose of the Baseline Report is to articulate clearly two elements of the 
Department of Energy's Environmental Management program: projected life-cycle 
costs and schedules. The Baseline Report describes the program, with Base Case 
results, from a variety of perspectives: for the ov~rall program, by functional element, 
according to geographical distribution and by functional activity or phase). Because 
of the many uncertainties inherent in estimating environmental management costs and 
schedules, the overall results are presented with a cost range rather than a single 
figure. The program's life-cycle cost range is based on Base Case estimates 
developed by site personnel for the mid-range estimate, with upper and lower bounds 
based on high and low confidence levels. This range spans from $189 billion to $265 
billion. Also included in the overall results is a second range showing the impact of 
productivity savings on the Base Case. The productivity savings range, which spans 
from $195 billion to $241 billion, makes it clear that productivity improvements can 
have a substantial impact on the program's life-cycle cost. 

Included in the Base Case results are two Base Case analyses: pollution prevention 
and science and technology development. These analyses assess the cost savings 
derived from pollution prevention and technology development activities over time. 

Also included in the Baseline Report are three alternative scenario analyses: land-use, 
program and project scheduling, and minimal action. These analyses compare the 
impacts of various cases on the Base Case. They focus on the impacts of each case on 
several dimensions of the program including estimated life-cycle cost, schedule and 
end state. The scenario analyses include five land-use cases, three program and 
project scheduling cases, and one minimal action case. Comparison of these nine 
cases reveals that, in the absence of current constraints, changes to key program 
variables (such as land-use decisions) can have a significant effect on the estimated 
75-year cost of the program and on the projected program end state. 
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Significant impacts resulted from two of the nine alternative cases: the Maximum 
Feasible Green Fields land use case and the Minimal Action case. In both cases, 
however, current constraints (for example, regulatory requirements) were adjusted or 
removed. The majority of the cases (seven) resulted in minimal changes to the Base 
Case. These cases were developed with current constraints intact. Thus, the analysis 
provided the important finding that projected costs and end states can be affected 
through policy decisions, but, in many cases, existing constraints make it difficult for 
significant changes to occur. 

The Environmental Management program now has improved information available to 
analyze policy decisions and set a future course. The program is in a critical transition 
period; it faces near- and mid-term decisions that will have important long-term 
ramifications. Some of these decisions can be made now and adjusted later (if new 
information calls for a different course); others will require long-term commitment to 
a specific path. For example, the program is still considering which technologies to 
pursue over the next decade and which facilities to build for the treatment, storage and 
disposal of waste. These decisions require a long-term commitment and a near-term 
financial investment. 

An important conclusion of the Baseline Report is that, by understanding the impacts 
of various policy decisions, decision makers and stakeholders can direct the program in 
a manner that minimizes life-cycle costs, reduces program s.::hedules, optimizes 
program end states, and achieves maximum reduction of risks. However, a great deal 
remains to be done to ensure that issues highlighted in this Baseline Report are framed 
effectively; data and methodologies supporting subsequent analyses are continually 
improved; and interested stakeholders have a voice in the debate. Specific steps 
include the following: 

• Improve Life-Cycle Cost and Schedule Estimates: The 1996 Baseline 
Report is the program's second attempt to develop a comprehensive life-cycle 
cost estimate. This report improves upon the estimates and analyses developed 
last year based on a new methodology (that is, a bottom-up approach that 
emphasizes field-developed estimates); better information in areas such as 
program scope and outyear costs; and improved integration across programs and 
sites. Because the program is constantly changing, however, these estimates 
will need to be adjusted and improved. In addition, the program must continue 
to address uncertainties and information gaps, with ongoing data gathering, 
refined models and updated assumptions. 

• Use the Baseline Report to Address Ongoing Issues, Analyze Program 
Options, Provide Input to Strategic Decisions, and Develop Ties to 
Program Budgets: Although the results ofthe analyses included in the 1996 
Baseline Report are not definitive, they provide examples of analyses that can 
be conducted. Many other alternate case and sensitivity analyses would benefit 
the program (for example, impacts of various regulatory changes, effects of 
increased privatization, and effects of greater waste minimization). These 
analyses can be used to help inform strategic planning decisions, better focus 
the program's near-term planning and budgeting, and support legislative and 
regulatory reform. 
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• Promote Informed, Broad-based Citizen Involvement in the Debate on the 
Program's Future: One of the "next steps" included in the 1995 Baseline 
Report was to include more stakeholders in the debate and proactively seek 
citizen's views (in subsequent Baseline Report cost estimates). The 1996 
Baseline Report achieved the goal of greater stakeholder participation. 
However, the task of using the information to cultivate more informed debate on 
the program's future still lies ahead. 
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APPENDIX A.1 

1995 BASELINE ENVIRONMENTAL 
MANAGEMENT REPORT REQUIREMENTS1 

(a) Annual Environmental Restoration Reports-

(l) The Secretary of Energy shall (in the years and at the times 
specified in paragraph (2)) submit to the Congress a report on the 
activities and projects necessary to carry out the environmental 
restoration of all Department of Energy defense nuclear facilities. 

(2) Reports under paragraph ( 1) shall be submitted as follows: 

(A) The initial report shall be submitted not later than March 
1, 1995. 

(B) A report after the initial report shall be submitted in each 
year after 1995 during which the Secretary of Energy conducts, 
or plans to conduct, environmental restoration activities and 
projects, not later than 30 days after the date on which the 
President submits to the Congress the budget for the fiscal year 
beginning in that year. 

(b) Annual Waste Management Reports-

( 1 ) The Secretary of Energy shall (in the years and at the times 
specified in paragraph (2)) submit to the Congress a report on all 
activities and projects for waste management, transition of operational 
facilities to safe shutdown status, and technology research and 
development related to such activities and projects that are necessary 
for Department of Energy defense nuclear facilities. 

(2) Reports required under paragraph (l) shall be submitted as follows: 

(A) The initial report shall be submitted not later than June 1, 
1995. 

(B) A report after the initial report shall be submitted in each 
year after 1995, not later than 30 days after the date on which 
the President submits to the Congress the budget for the fiscal 
year beginning in that year. 

1 
National Defense Authorization Act j{1r FY 1994, Section 3153, "Baseline Environmental Management Reports," Public Law I 03-160, 

November 30, 1993; 103d Congress, First Session; codified at 42 U.S. Code 7274k. 
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(c) Contents of Reports-A report required under subsection (a) or (b) shall be 
based on compliance with all applicable provisions of law, permits, regulations, 
orders, and agreements, and shall-

(I) Provide the estimated total cost of, and the complete schedule for, 
the activities and projects covered by the report; and 

(2) With respect to each such activity and project, contain-

(A) A description of the activity or project; 

(B) A description of the problem addressed by the activity or 
project; 

(C) The proposed remediation of the problem, if the 
remediation is known or decided; 

(D) The estimated cost to complete the activity or project, 
including, where appropriate, the cost for every five-year 
increment; and 

(E) The estimated date for completion of the activity or project, 
including, where appropriate, progress milestones for every 
five-year increment. 

(d) Annual Status and Variance Reports-

(I) 

(A) The Secretary of Energy shall (in the years and at the time 
specified in subparagraph (B)) submit to the Congress a status 
and variance report on environmental restoration and waste 
management activities and projects at Department of Energy 
defense nuclear facilities. 

(B) A report under subparagraph (A) shall be submitted in 
1995 and in each year thereafter during which the Secretary of 
Energy conducts environmental restoration and waste 
management activities, not later than 30 days after the date on 
which the President submits to the Congress the budget for the 
fiscal year beginning in that year. 

(2) Each status and variance report under paragraph (I) shall contain 
the following: 

(A) Information on each such activity and project for which 
funds were appropriated for the fiscal year immediately before 
the fiscal year during which the report is submitted, including 
the following: 



(i) Information on whether or not the activity or 
project has been completed, and information on the 
estimated date of completion for activities or projects 
that have not been completed. 

(ii) The total amount of funds expended for the 
activity or project during such prior fiscal year, 
including the amount of funds expended from amounts 
made available as the result of supplemental 
appropriations or a transfer of funds, and an estimate 
of the total amount of funds required to complete the 
activity or project. 

(iii) Information on whether the President requested an 
amount of funds for the activity or project in the 
budget for the fiscal year during which the report is 
submitted, and whether such funds were appropriated 
or transferred. 

(iv) An explanation of the reasons for any projected 
cost variance between actual and estimated 
expenditures of more than 15 percent or $10 million, 
or any schedule delay of more than six months, for the 
activity or project. 

(B) For the fiscal year during which the report is submitted, a 
disaggregation of the funds appropriated for Department of 
Energy defense environmental restoration and waste 
management into the activities and projects (including discrete 
parts of multiyear activities and projects) that the Secretary of 
Energy expects to accomplish during that fiscal year. 

(C) For the fiscal year for which the budget is submitted, a 
disaggregation of the Department of Energy defense 
environmental restoration and waste management budget 
request into the activities and projects (including discrete parts 
of multiyear activities and projects) that the Secretary of 
Energy expects to accomplish during that fiscal year. 

(e) Compliance Tracking-In preparing a report under this section, the 
Secretary of Energy shall provide, with respect to each activity and project 
identified in the report, information which is sufficient to track the Department 
of Energy's compliance with relevant federal and state regulatory milestones. 
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APPENDIX A.2 

1996 BASELINE ENVIRONMENTAL 
MANAGEMENT REPORT REQUIREMENTS• 

(a) Annual Environmental Restoration Reports-

(1) The Secretary of Energy shall (in the years and at the times specified in 
paragraph (2)) submit to the Congress a report on the activities and projects 
necessary to carry out the environmental restoration of all Department of 
Energy defense nuclear facilities. 

(2) Reports under paragraph (1) shall be submitted as follows: 

(A) The initial report shall be submitted not later than March 1, 
1995. 

(B) A report after the initial report shall be submitted in each year 
after 1995 during which the Secretary of Energy conducts, or plans to 
conduct, environmental restoration activities and projects, not later 
than 30 days after the date on which the President submits to the 
Congress the budget for the fiscal year beginning in that year. 

(b) Annual Waste Management Reports-

(1) The Secretary of Energy shall (in the years and at the times specified in 
paragraph (2)) submit to the Congress a report on all activities and projects 
for waste management, including pollution prevention and transition of 
operational facilities to safe shutdown status, that are necessary for 
Department of Energy defense nuclear facilities. 

(2) Reports required under paragraph (1) shall be submitted as follows: 

(A) The initial report shall be submitted not later than June 1, 1995. 

1 
National Defense Authorization Act.flJr Fiscal Year 1994, Section 3153, "Baseline Environmental Management Reports" Public Law 

I 03-160, November 30, 1993; I 03d Congress, First Session; amended by National Defense Authorization Act.flJr FY 1995, Sec. 3160. 
"Elimination of Requirement for Five-Year Plan for Defense Nuclear Facilities" Public Law I 03-337, October 5, 1994; I 03d Congress, 
Second Session, codified at 42 U.S. Code 7274k. 
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(B) A report after the initial report shall be submitted in each year 
after 1995, not later than 30 days after the date on which the 
President submits to the Congress the budget for the fiscal year 
beginning in that year. 

(c) Contents of Reports-A report required under subsection (a) or (b) shall be 
based on compliance with all applicable provisions of law, permits, regulations, 
orders, and agreements, and shall-

(I) Provide the estimated total cost of, and the complete schedule for, the 
activities and projects covered by the report; 

(2) With respect to each such activity and project, contain-

(A) A description of the activity or project; 

(B) A description of the problem addressed by the activity or project; 

(C) The proposed remediation of the problem, if the remediation is 
known or decided; 

(D) The estimated cost to complete the activity or project, including, 
where appropriate, the cost for every five-year increment; 

(E) The estimated date for completion of the activity or project, 
including, where appropriate, progress milestones for every five-year 
increment; and 

(F) A description of the personnel and facilities required to complete 
the activity or project; and 

(3) Contain a description of the research and development necessary to 
develop the technology to conduct the activities and projects covered by the 
report. 

(d) Annual Status and Variance Reports-

(I) 

(A) The Secretary of Energy shall (in the years and at the time 
specified in subparagraph (B)) submit to the Congress a status and 
variance report on environmental restoration and waste management 
activities and projects at Department of Energy defense nuclear 
facilities. 

(B) A report under subparagraph (A) shall be submitted in 1995 and 
in each year thereafter during which the Secretary of Energy conducts 
environmental restoration and waste management activities, not later 
than 30 days after the date on which the President submits to the 



Congress the budget for the fiscal year beginning in that year. 

(2) Each status and variance report under paragraph (1) shall contain the 
following: 

(A) Information on each such activity and project for which funds 
were appropriated for the fiscal year immediately before the fiscal 
year during which the report is submitted, including the following: 

(i) Information on whether or not the activity or project has 
been completed, and information on the estimated date of 
completion for activities or projects that have not been 
completed. 

(ii) The total amount of funds expended for the activity or 
project during such prior fiscal year, including the amount of 
funds expended from amounts made available as the result of 
supplemental appropriations or a transfer of funds, and an 
estimate of the total amount of funds required to complete the 
activity or project. 

(iii) Information on whether the President requested an amount 
of funds for the activity or project in the budget for the fiscal 
year during which the report is submitted, and whether such 
funds were appropriated or transferred. 

(iv) An explanation of the reasons for any projected cost 
variance between actual and estimated expenditures of more 
than 15 percent or $10 million, or any schedule delay of more 
than six months, for the activity or project. 

(B) For the fiscal year during which the report is submitted, a 
disaggregation of the funds appropriated for Department of Energy 
defense environmental restoration and waste management into the 
activities and projects (including discrete parts of multiyear activities 
and projects) that the Secretary of Energy expects to accomplish 
during that fiscal year. 

(C) For the fiscal year for which the budget is submitted, a 
disaggregation of the Department of Energy defense environmental 
restoration and waste management budget request into the activities 
and projects (including discrete parts of multiyear activities and 
projects) that the Secretary of Energy expects to accomplish during 
that fiscal year. 
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(e) Compliance Tracking-In preparing a report under this section, the Secretary 
of Energy shall provide, with respect to each activity and project identified in the 
report, information which is sufficient to track the Department of Energy's 
compliance with relevant federal and state regulatory milestones. 

(f) Public Participation in Development of Information-

( 1) The Secretary of Energy shall consult with the Administrator of the 
Environmental Protection Agency, the Attorney General, Governors and 
Attorneys General of affected states, appropriate representatives of affected 
Indian Tribes, and interested members of the public in the development of 
information necessary to complete the reports required by subsections (a), 
(b), and (d). 

(2) Consultation under paragraph (1) shall not interfere with the timely 
submission to Congress of the budget for a fiscal year. 

(3) The Secretary may award grants to, and enter into cooperative 
agreements with, affected states and affected Indian Tribes to facilitate the 
participation of such entities in the development of information under this 
subsection. The Secretary may also take appropriate action to facilitate the 
participation of interested members of the public in such development 
under this subsection. 

1996 BASELINE ENVIRONMENTAL 
MANAGEMENT REPORT PUBLIC PARTICIPATION 
IN PLANNING REQUIREMENTS 2 

(e) Public Participation in Planning.- The Secretary of Energy shall consult with 
the Administrator of the Environmental Protection Agency, the Attorney General, 
Governors and Attorneys General of affected states, appropriate representatives 
of affected Indian Tribes, and interested members of the public in any planning 
conducted by the Secretary for environmental restoration and waste management 
at Department of Energy defense nuclear facilities. 

2 
National Defense Authorization Act jiJr Fiscal Year /995, Sec. 3160(e) "Elimination of Requirement for Five-Year Plan for Defense 

Nuclear Facilities" Public Law 103-337, October 5, 1994. 



APPENDIX B 

THE ENVIRONMENTAL LEGACY 

INTRODUCTION 

During World War II and the Cold War, the manufacture of nuclear weapons progressed 
through a wide series of research, testing, and production at laboratories, chemical 
plants, nuclear reactors, machine shops, and test sites throughout the United States. The 
resulting environmental legacy includes radioactive and hazardous waste contamination, 
numerous contaminated buildings, and unneeded materials at many installations across 
the nation. The risks to human health and the environment from these activities vary 
from negligible to substantial. 

Although the primary responsibility of the Environmental Management program is to 
address the risks posed by past nuclear weapons production activities, the program must 
also attend to contaminants resulting from activities outside the nuclear weapons 
production complex. The program must, for example, address hazardous and/or 
radioactive waste from nonweapons sources, including energy research, basic science, 
and the Three Mile Island nuclear power plant accident. The program also manages 
newly generated radioactive waste from ongoing programs throughout the Department 
of Energy, as well as spent nuclear fuel generated by the U.S. Naval Nuclear Propulsion 
Program and foreign research reactors. 

The Department of Energy is preparing an Environmental Impact Statement to 
determine whether to adopt and implement a policy concerning management of 
additional spent fuel from domestic and foreign research reactors that contain uranium 
enriched in the United States. This effort is in support of the United States' nuclear 
nonproliferation policy. A Record of Decision concerning the foreign research reactor 
fuel is anticipated in April 1996. 

In the future, the Environmental Management program will manage waste from 
weapons dismantlement and related maintenance activities. This appendix describes the 
environmental legacy of nuclear weapons production in the United States. 

THE CAUSES OF THE ENVIRONMENTAL LEGACY 

Perhaps the most important characteristic of the environmental legacy of nuclear 
weapons production is its dynamic nature. The environmental cost of 40 years of 
weapons production represents nearly 80 percent of the Environmental Management 
program's responsibilities. The balance results from activities similar to, but outside the 
realm of, nuclear weapons production. The scope of the environmental legacy has 
grown over many years. Today, contamination is being removed from the land, 
remediated in place, or contained to prevent its further spread; old facilities are being 

B-1 



B-2 

decontaminated, dismantled, and demolished; stored waste is being disposed of even as 
new waste is being generated; uncontained contamination is spreading by natural 
dispersion; and radioactive materials and chemical contaminants are decaying or 
deteriorating as time passes. 

SOURCES OF CONTAMINATION 

The process of manufacturing nuclear weapons relied on the production of three 
materials: highly enriched uranium, plutonium, and tritium. Production of these 
materials took place at an array of facilities throughout the United States. Nuclear 
weapons production at facilities such as the Plutonium Uranium Reduction Extraction 
Plant at Hanford Site, Washington; Building 771 at the Rocky Flats Environmental 
Technology Site near Denver, Colorado; and the F and H Canyons at the Savannah 
River Site in South Carolina resulted in the largest sources of contamination. 

Figure B.l shows the scope of the Environmental Management program. The following 
is a brief description of each step in the nuclear weapons manufacturing process, and the 
resulting contamination: 

Alaska 

•• .. ~ 
C> 

Hawaii 

-• 
South Pacific - Bikini Island 

and Enewetak Atoll 

D Statesrr erritories with one or more 
Environmental Management program sites 

c.:::::::;>'o • 

Puerto Rico 

Figure B. 1. The U.S. Department of Energy Environmental Management Program: 
Responsibilities from Coast-to-Coast and Beyond 



Uranium Mining and Milling: Approximately 54.4 metric tons (60 million tons) of 
uranium ore were mined and milled in the United States for nuclear weapons production, 
primarily in western states. Most of this activity was carried out in the 1950s and 
1960s. The environmental legacy of these operations includes large volumes of a sand
like byproduct known as "mill tailings," which contain toxic heavy metals and 
radioactive radium and thorium. The radioactivity present is a small fraction of the total 
radioactive material managed by the Environmental Management program. However, 
because of wind-blown waste and the use of some tailings in construction and 
landscaping projects, the contamination from these tailings affected thousands of 
individual sites. 

Uranium Enrichment: At uranium enrichment plants in Ohio, Kentucky, and 
Tennessee, the mined and milled uranium-238 was enriched and separated to produce 
weapons-grade uranium-235 in the form of uranium hexafluoride gas. The 
environmental legacy of the enrichment process includes depleted uranium, large 
volumes of radioactive and hazardous waste, and facilities contaminated with 
radioactive materials, solvents, polychlorinated biphenyls, heavy metals, and other toxic 
substances. 

Fuel and Target Fabrication: The uranium hexafluoride gas produced at the 
enrichment plants was converted into metal (uranium targets) at fuel and target 
fabrication facilities in the States of South Carolina and Washington. The 
environmental legacy of this step in the production of nuclear weapons includes 
unintended releases of uranium dust, landfills contaminated with hazardous chemicals, 
and facilities contaminated with radioactive and hazardous materials. 

Reactor Irradiation: The uranium targets from fuel and fabrication plants were 
irradiated in 14 production reactors in the States of South Carolina and Washington to 
produce plutonium. This step produced radioactive spent fuel and radioactive 
contamination of reactor and storage facilities near large rivers. 

Chemical Separation: The fission products and uranium and plutonium from spent 
fuel were reprocessed at chemical separation facilities in the States of Washington, 
Idaho, and South Carolina. This step in the production process generated approximately 
385 million liters ( 100 million gallons) of highly radioactive and hazardous chemical 
waste. Some of this waste was discharged directly into the ground or stored in 
underground storage tanks. Some of the waste in underground storage subsequently 
leaked. This waste represents the vast majority of the radioactivity for which the 
Environmental Management program has responsibility. Many of the radioactive 
elements in this waste are long-lived and will pose risks to human health and the 
environment for tens of thousands of years. Contaminated facilities also have resulted 
from chemical separation. 

Fabrication of Weapons Components: Plutonium was machined into warhead 
components at facilities in the States of Colorado, Washington, and Tennessee. 
Laboratories associated with the production complex also used plutonium to make and 
test weapons prototypes. This part of the production process resulted in transuranic 
waste and contaminated facilities. 
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Fabrication of Nonnuclear Weapons Components: Nonnuclear components required 
for weapons assembly were manufactured at plants in Texas, Missouri, Ohio, and 
Florida. Soil contamination from high-explosive waste, fuel and oil leaks, and solvents 
resulted from this part of the process. 

Weapons Assembly, Disassembly, and Maintenance: Final assembly of nuclear 
warheads in Texas and Iowa resulted in radioactive and hazardous chemical 
contamination of facilities. In the years ahead, dismantling nuclear weapons at the 
Department's weapons assembly facilities will generate radioactive and chemical waste 
that must be safely managed. In addition, throughout the Cold War the government 
contracted with private firms to perform research and manufacturing, usually related to 
nuclear weapons production. As a result, radioactive contamination occurred at 46 sites 
in 14 states. These sites are collectively referred to as "formerly utilized sites." 

Research, Development, and Testing: Between 1945 and 1992, over 1 ,000 nuclear 
devices were exploded in atmospheric, underwater, and underground tests. Most of the 
nuclear weapons tests were conducted in Nevada, but tests were also carried out in the 
Pacific and South Atlantic Oceans, Alaska, and New Mexico. Nuclear explosion tests 
were also conduct~ in Colorado, New Mexico, Mississippi, and Alaska for nonweapons 
purposes. The environmental legacy of these tests includes hundreds of highly 
radioactive underground craters as well as soil and debris contaminated with low-level 
radioactive waste. Nonnuclear weapons components were also tested, leaving a legacy 
of contamination from high-explosive materials and other chemicals. 
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c.o INTRODUCTION 

This appendix presents the methodology used to develop the cost and schedule estimates 
for the 1996 Baseline Environment Management Report. The Department of Energy 
used a five-step process to build on and enhance the approaches and tools used to 
develop the 1995 Baseline Environment Management Report (Table C-1 ). The purpose 
was to improve the basis for the cost and schedule estimates, increase the involvement 
of personnel at the individual field sites in data analysis, increase stakeholder 
involvement, and improve the consistency between the 1996 Baseline Environment 
Management Report and other program planning initiatives. All of the Base Case data, 
including the final integrated cost and schedule estimates, were either provided directly 
from the individual sites or reviewed by the sites prior to inclusion in the 1996 report. 
This allowed the field personnel, who know their individual sites best and have 
experience with their respective regulators and stakeholders, to ensure that the cost and 
schedule data are complete and reflect the most current understanding of how the 
Environmental Management program is likely to unfold at each site. Each of the steps 
in the general methodology is described in a separate subsection below. This appendix 
concludes with the methodology for the uncertainty analysis for the Base Case. 

Table C-1. Steps in the General Methodology 

C.1 DEFINING THE STUDY 

Assumptions are developed at three levels: general assumptions to guide the 
development of the 1996 report, national assumptions to be applied uniformly across all 
of the Department of Energy sites, and site-specific assumptions. 

C.1.1 Setting Assumptions 

General assumptions --Five overarching, general assumptions guide the development 
of the 1996 report (Table C-2). These assumptions are identical to those used to 
develop the 1995 Baseline Environmental Management Report. The primary 
assumption is that all Department of Energy activities will be in full compliance with all 
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legal agreements (e.g., compliance agreements, consent orders) and all applicable 
federal, state, and local laws and regulations. For example, cost estimates must assume 
that remedial technologies will be designed to meet all applicable or relevant and 
appropriate regulations and will comply with all worker safety regulations. 

Table C-2. General Assumptions for the Baseline Environmental 
Management Report 

The second general assumption is that all cost and schedule estimates will be as 
consistent as possible with the status of ongoing decisionmaking processes as of 
October 1995. The Department currently is engaged in a number of negotiations, 
discussions, and studies in support of key decisions such as: 

• Federal Facility Compliance Act negotiations to determine the locations of future 
mixed low-level waste management facilities; 

• The Future Use Project aimed at determining local stakeholders' preferred future 
land uses for Department of Energy sites; and 

• Studies leading to National Environmental Policy Act documentation such as the 
Waste Management Programmatic Environmental Impact Statement and site
specific environmental impact statements. 

The Baseline Environmental Management Report should reflect the key policy decisions 
reached through these democratic processes. However, many of these processes will not 
achieve final decisions for several months or years, and their directions are expected to 
change any number of times as these processes evolve. As a consequence, the specific 
assumptions used to develop cost and schedule estimates for the 1996 report (e.g., future 
land use and missions at each site) reflect the state of these processes "frozen" as of 
October 1995. Therefore, it is likely that the 1996 report will rapidly become out of 
date with respect to the current state of these processes. 



The third general assumption is that all cost and schedule estimates will assume a 
minimum funding level consistent with meeting the milestones in existing compliance 
agreements. Because the milestones in most compliance agreements do not extend 
beyond the year 2000, assumed funding beyond that year will be "capped" at each site's 
FY 2000 estimate of compliance funding. Annual site costs beyond FY 2000 will not be 
permitted to exceed the funding cap unless these cost increases are dictated by existing 
compliance agreements. 

The fourth general assumption is that the assumptions used to develop cost and schedule 
estimates for the 1996 report will reflect each site's vision of the future. The inherent 
uncertainties associated with predicting activities several decades into the future make it 
difficult to estimate accurately the total life-cycle cost and schedule for the 
Environmental Management program. The best current understanding of potential 
future developments at each site is likely to be held by those individuals that live and 
work at or nearby these facilities. 

The final general assumption is that the 1996 report is not a decision document. The 
Department recognized that the cost and schedule estimates in the 1996 report could be 
interpreted as final decisions. However, the assumptions used to develop the 1996 
report, and the cost and schedule estimates resulting from implementing these 
assumptions, are developed solely to meet the Congressional mandates for the 1996 
report, except where these assumptions, costs, and schedules reflect conditions set forth 
in Records of Decision, compliance agreements, and other legal agreements. 
Assumptions and cost and schedule estimates are expected to change in future reports as 
new information becomes available and ongoing decisionmaking processes evolve. 

National assumptions - Certain assumptions were applied uniformly across all of the 
Department of Energy sites. These assumptions dealt with issues such as projected 
funding levels; where treatment, storage, and disposal of low-level mixed waste, low
level waste, and transuranic waste would occur; and when a geologic repository and the 
Waste Isolation Pilot Plant are expected to accept waste for disposal. Most of the 
national assumptions were developed at Headquarters based on the current status of 
ongoing decision processes (e.g., negotiations with states under the Federal Facility 
Compliance Act), current Environmental Management program plans, and discussions 
with the Office of Management and Budget. Each site reviewed the national 
assumptions and applied them as appropriate to their sites. 

Site-specific assumptions - Personnel at each site provided specific assumptions 
regarding how the Environmental Management program is likely to unfold at the site. 
These assumptions dealt with issues such as expected future land use and the likely 
types of remedial technologies to be used for particular problems. Headquarters 
personnel reviewed the site-specific assumptions and modified them as necessary. Site
specific assumptions are listed in the individual site summaries presented in Volumes II 
and III of the 1996 report. 
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C.1.2 Defining Activities and Projects for 
Environmental Management Program 
Functional Elements 

The FY 1995 National Defense Authorization Act requires the Department to provide a 
description of each project and activity to be performed by the Environmental 
Management program. The format used this year is similar to that used for the 1995 
Baseline Environmental Management Report. Information is organized according to 
activities and projects for each Environmental Management program element. In this 
year's report, some terminology and categories differ and greater emphasis was placed 
on linking cost and schedule estimates to specific, discrete projects at each site. 

C.1.2.1 GENERAL DEFINITIONS AND CRITERIA 

Activities -Activities represent the general sets of actions required to remediate 
contaminated areas, disposition special nuclear material and contaminated facilities, 
manage waste, maintain federal lands and facilities, and manage the Environmental 
Management program. Table C-3 lists the general types of activities being conducted by 
the six functional elements of the Environmental Management program. The following 
subsections define and describe each of these activities. Each individual site has 
provided an estimate of the cost and schedule for, and a written description of the scope 
of work included in each activity. The individual site summaries presented in Volumes 
II and ill of the 1996 report provide these estimates and descriptions. 

Table C-3. Program Elements and Activities 

Projects -A primary goal for the 1996 Baseline Environmental Management Report is 
to provide more complete information about how the costs estimated for each activity 
are linked to specific projects. The Department used four general criteria for defining 
projects associated with environmental restoration, nuclear material and facility 
stabilization, and waste management activities (Table C-4 ). Projects had to be tangible 
entities linked to geographically identifiable problems or sites and large enough to 
address real problems and represent significant cost. To facilitate schedule estimates, 



projects had to have a definable beginning and end. To improve linkages with other 
program planning efforts, individual sites had to be able to crosswalk projects with 
existing budget breakdowns and planning tools. 

Table C-4. Criteria for Defining Projects 

Using the above criteria, each site identified its major projects, using those identified in 
the 1995 Baseline Environmental Management Report as a starting point. 
Environmental restoration projects generally represent discrete, identifiable geographical 
portions of sites (or entire small sites). For nuclear material and facility stabilization 
activities, large facilities are listed as discrete projects, while smaller facilities are 
grouped together by facility category and geography. Waste management projects are 
specific facilities used to treat, store, and/or dispose of high-level waste, spent nuclear 
fuel, low-level waste, low-level mixed waste, and transuranic waste at each site where 
the waste type is present. 

Personnel at individual sites have provided an estimate of the cost and schedule for each 
major project. The individual site summaries presented in Volumes II and ill of the 
1996 report provide these estimates. 

C.1.2.2 ENVIRONMENTAL RESTORATION ACTIVITIES 

Environmental restoration is carried out to ensure that potential exposures to 
radionuclides and other contaminants in environmental media and surplus facilities are 
eliminated or reduced to levels prescribed through formal agreement with regulators. 
The major environmental restoration activities are assessment, remedial actions, facility 
decommissioning, and long-term surveillance and monitoring. To support these 
activities, related actions may be undertaken including treatment of contaminated soils 
or ground water onsite, packaging waste for commercial treatment and/or disposal, and 
disposing of consolidated contaminated materials such as soils or building rubble onsite. 

Assessment involves all activities required to identify and characterize release sites or 
facilities and reach a formal agreement with regulators regarding appropriate further 
actions (e.g., Superfund Records of Decision). Specific tasks include reviewing 
historical records; physically assessing current conditions at the release site or facility; 
collecting and evaluating media samples to identify the nature and extent of 
contamination; assessing current and future risks to human health and the environment; 
developing and evaluating the feasibility of potential decommissioning or remedial 
options (including no action); conducting appropriate public involvement activities; and 
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preparing, reviewing, and revising all reports and documents required by applicable 
regulations. 

Remedial actions follow assessment and involve all activities required to implement 
further actions determined through formal agreement with regulators. There are three 
general types of remedial actions: active removal, containment, and "No Further 
Action." Active removal of most contaminants, including radionuclides, involves 
excavating or extracting contaminated media and one or more of the following: 
treatment to remove contaminants from the medium, placing the contaminated medium 
or byproducts in appropriate containers for shipment to treatment or disposal sites, 
and/or directly disposing of the contaminated medium or byproducts in an appropriate 
disposal facility. In-place destruction (e.g., bioremediation) may be possible for some 
organic contaminants. Containment involves leaving contaminants in place and 
constructing physical barriers (e.g., caps, slurry walls) or implementing interception 
strategies (e.g., pumping ground water) to prevent further migration of contaminants. 
No Further Action is taken where contaminants have been eliminated or are present in 
such low concentrations as to have no significant health consequences. This situation 
may result when contamination upon investigation is lower than suspected or limited 
expedited response actions were sufficient to address long-term risk concerns. 

Facility decommissioning activities involve the safe decontamination and/or 
dismantlement of surplus facilities that have been deactivated. The contents of these 
facilities are primarily reactors, hot cells, processing plants, storage tanks, research 
equipment, and other structures. Related tasks include surveillance and maintenance, 
characterization, environment\!! documentation review, waste disposal, and closeout. 
There are three general types of facility decommissioning actions: full decontamination 
and dismantlement, decontamination and containment, and entombment. Full 
decontamination and dismantlement involves complete decontamination of facility 
contents, demolition of structural materials, and removal of demolition materials. 
Decontamination and containment involves decontamination and demolition, with 
capping demolition materials in place. Entombment involves partial decontamination, 
limited or no demolition, and encasing remaining materials in concrete. 

Treatment, storage, and disposal are a small part (less than I 0 percent) of 
environmental restoration activities. These activities are required at some sites (i.e., the 
Oak Ridge K-25 Site, the Paducah Gaseous Diffusion Plant, the Pinellas Plant, and the 
Portsmouth Gaseous Diffusion Plant) with large facility decommissioning projects and 
few or no established waste management facilities. At two other sites (the Hanford Site 
and the Savannah River Site), environmental restoration activities include construction 
and operation of large disposal cells for waste generated from remedial actions and 
facility decommissioning. 

Long-term surveillance and monitoring is conducted to ensure that the selected 
remedies continue to provide the level of protection for human health and the 
environment that is specified in formal agreements with regulators. These activities are 
required for all remedies involving containment or No Further Action and may be 
required for long-term remediation strategies (e.g., ground-water pump-and-treat 
operations) and following completion of facility decommissioning actions. Specific 
tasks may include compliance monitoring to ensure that the remedial technologies 



remain effective as well as surveillance to ensure that physical access to restricted areas 
is prevented. 

C.1.2.3 NUCLEAR MATERIAL AND FACILITY STABILIZATION 
ACTIVITIES 

Nuclear material and facility stabilization involves stabilizing and storing special 
nuclear materials prior to their final disposition and deactivating facilities that the 
Department has declared surplus because they no longer are needed to meet mission 
objectives (e.g., research, waste management, nuclear weapons production or 
dismantlement). The major activities are nuclear material stabilization, facility 
deactivation, and surveillance and maintenance. Surveillance and maintenance is an 
integral component of both stabilization and deactivation. 

Nuclear material stabilization activities are carried out to reduce the near-term risks 
associated with current storage configurations for special nuclear materials by placing 
these materials in a condition suitable for long-term storage. These activities include 
repackaging and consolidation of these materials. 

Facility deactivation activities are carried out to ensure that surplus facilities are secure 
and in a safe shutdown condition pending their ultimate disposition, which could range 
from demolition to further cleanup and commercial reuse. These activities involve 
eliminating immediate safety and environmental hazards as well as removing most 
contaminants within the facility. Specific tasks include removing equipment and stock 
chemicals; cleaning out pipelines, holding tanks, and process vessels; and removing 
reactor cores. 

Surveillance and maintenance activities involve all actions required to ensure adequate 
security of nuclear materials and surplus facilities, pending their ultimate disposition. 
Specific tasks include maintaining fences and other access barriers and providing onsite 
surveillance, environmental monitoring, repairs, and other routine maintenance. 
Surveillance and maintenance continues before, during, and after stabilization and 
deactivation until the final disposition has been completed. At some sites (e.g., the 
Rocky Flats Environmental Technology Site), surveillance and maintenance also 
includes storage of special nuclear materials after stabilization has been completed. 

The scope of work associated with surveillance and maintenance differs markedly before 
stabilization, between stabilization and deactivation, and after deactivation. 
Consequently, at sites where data are available, separate estimates are provided for pre
stabilization, post-stabilization, and post-deactivation surveillance and maintenance. 
Surplus facilities may go directly to stabilization or deactivation, or they may go directly 
from stabilization to deactivation. Therefore, not all phases of surveillance and 
maintenance may occur. At the Hanford Site and Savannah River Site, data are reported 
by projects and phase. At the Idaho National Engineering Laboratory, Oak Ridge 
Reservation, and Rocky Flats Environmental Technology Site, data are reported by 
phase. At the remaining sites, data are reported as a single nuclear material and facility 
stabilization estimate. 
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C.1.2.4 WASTE MANAGEMENT ACTIVITIES 

Waste management involves the safe and efficient treatment, storage, and disposal of 
waste and spent nuclear fuel. Most of this effort involves the design, permitting, 
construction, operation, maintenance, stabilization, and clean closure of treatment, 
storage, and disposal facilities. The waste comes from three primary sources: existing 
inventories; waste derived from environmental restoration activities; waste derived from 
nuclear material and facility stabilization activities; additonal wastes generated by waste 
management activities; and new waste generated by ongoing Departmental missions. 
The Environmental Management program manages eight types of waste: high-level, 
transuranic mixed, transuranic, low-level mixed, low-level, special case, hazardous, and 
sanitary. The program also manages the Department's inventory of spent nuclear fuel, 
which the Departments does not consider a waste material. 

Treatment activities involve applying a wide variety of technologies such as 
incineration, vitrification, and grouting to transform waste into material suitable for 
disposal. In addition to constructing, operating, maintaining, and closing waste 
treatment facilities, specific tasks include characterizing waste to determine appropriate 
handling procedures and packaging and transporting waste to appropriate treatment or 
disposal facilities. The Department will use commercial vendors for high-level and 
transuranic waste at some sites. For purposes of this report, treatment also includes 
conditioning of spent nuclear fuel prior to disposal. 

Storage activities are undertaken if no appropriate treatment or disposal facility is 
available for a given volume of waste. In addition to constructing, operating, 
maintaining, and closing storage facilities, specific tasks include characterizing waste to 
determine appropriate handling procedures, and packaging and transporting waste to 
appropriate treatment or disposal facilities. 

Disposal activities involve placing post-treatment materials into appropriate landfills, 
repositories, or other engineered structures and providing adequate security, 
surveillance, and maintenance to ensure that contaminants are not released from these 
facilities into the environment. In addition to construction, operation, and maintenance 
of disposal facilities, specific tasks include providing onsite surveillance, environmental 
monitoring, repairs, and other routine maintenance. 

C.1.2.5 SCIENCE AND TECHNOLOGY DEVELOPMENT 
ACTIVITIES 

Science and technology development activities include managing and directing focused, 
problem/solution-oriented technology development programs to support environmental 
restoration, nuclear material and facility stabilization, and waste management activities. 
These activities include basic as well as applied science research. Technologies are 
designed to reduce risks, facilitate compliance, minimize waste generation, and decrease 
site cleanup costs. A major goal is to enhance the commercialization and 
implementation of new technologies to reduce costs and provide a world-wide leadership 
role for the United States in environmental remediation. Costs for technology 
development activities are shown in the 1996 report in two ways. In Volume I, costs are 
presented as part of National Program Planning and Management (see Chapter 4 ). In 



Volume II, costs are presented in the Maryland/Washington, D.C. site summary. 
Although costs for these activities are appropriated at Headquarters, approximately 91 
percent of this funding is transferred to field operations. 

C.1.2.6 LANDLORD ACTIVITIES 

Landlord activities involve the physical operation and maintenance of Department of 
Energy sites. Specific tasks vary but generally include providing utilities, maintenance, 
and general infrastructure for the entire site. 

C.1.2.7 NATIONAL PROGRAM PLANNING AND MANAGEMENT 
ACTIVITIES 

National Program Planning and Management activities include planning, monitoring, 
and reporting ongoing activities, cost/schedule tracking, clerical, and other 
administrative support. Also included are grants to states and locations as well as 
Department-wide development and implementation of effective strategies, techniques, 
methods, and policy guidance for the safe, secure, efficient, and cost-effective 
transportation of Department of Energy materials. Costs for national program planning 
and management fall into two categories. Program management includes program 
support, which involves general technical contractor support services for all 
Environmental Management Headquarters elements, special projects of immediate 
concern, and other projects that arise during the fiscal year. Program direction includes 
salaries and benefits for all federal Full-Time Equivalent personnel at Headquarters. 

Individual site summaries in Volumes II.and III of the 1996 report also include separate 
cost estimates for program management/support activities. These represent program 
management, program direction, and other support activities associated with the site 
and/or particular functional elements (e.g., environmental restoration, waste 
management) at the site. Examples of support activities include furnishing government 
equipment, upgrading laboratories, and performing treatability and prevention of 
contamination dispersion studies. 

C.1.3 Developing Categories for Personnel 
Requirements 

The National Defense Authorization Act of 1995 required, for the first time, that the 
Baseline Environmental Management Report provide an estimate of the personnel 
required to perform the mission activities of the Environmental Management program. 
The Department selected the nine labor categories defined by the Common Occupational 
Classification System used for earlier work force planning projects (Table C-5). Using 
these categories, each site provided counts of their human resource needs for the years 
FY 1996 through FY 1998. These counts included both federal and contractor (direct 
and indirect) personnel. All data are presented in the site summaries in Volumes II and 
III of this report. 
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Table C-5. Labor Categories Used to Estimate Personnel 
Requirements 

C.2 GATHERING AND ASSEMBLING DATA 

The magnitude of the environmental problems associated with the nuclear weapons 
complex, the length and complexity of the cleanup effort, and the uncertain and 
changeable nature of the Environmental Management program make it difficult for site 
personnel to develop precise long-range cost and schedule estimates. The need to meet 
the Congressional mandate for a program baseline, coupled with the need to provide a 
basis for evaluating program alternatives (e.g., how total cost would change if annual 
funding went up or down), required the ability to isolate direct project costs from 
various indirect costs, including landlord activities. Numerous differences in cost 
estimating methodologies, planning methodologies, and accounting practices across the 
complex made this a difficult task. 



Given the uncertainties and needs, the Department developed life-cycle cost estimates 
for two types of scenarios. The first is the Base Case scenario, which represents 
current views (as of October 1995) of the most likely set of activities and costs that will 
occur during the life cycle of the Environmental Management program. The second type 
is alternative scenarios, which examine the potential impacts of various policy 
decisions on total program cost and schedule. The 1996 report examines alternative 
scenarios for land use, program funding and schedule, and minimal action. The 
alternative scenarios were limited to the five Environmental Management sites with the 
highest life-cycle cost estimates: Hanford Site, Idaho National Engineering Laboratory, 
Oak Ridge Reservation, Rocky Flats Environmental Technology Site, and Savannah 
River Site. These five sites represent the majority (70 percent) of the total cost estimate 
in the 1996 report. 

For the Base Case scenario, cost and schedule estimates are based primarily on site
specific (field) data, supplemented with parametric modeling by Headquarters only when 
necessary to fill data gaps. Headquarters developed the overall scope and the general 
assumptions to be used, as well as a framework and software application for reporting 
data. Personnel at each individual site developed their own, fully integrated cost and 
schedule estimates using their most current baselines and planning documents. 
Headquarters personnel provided assistance in cost estimation and data integration as 
needed, and worked closely with sites to ensure that support costs were included fully. 
Personnel at the individual sites verified all changes proposed by Headquarters prior to 
inclusion in the 1996 report. 

For the alternative scenarios for land use and program funding and schedule, the 
personnel at individual field sites provided critical assumptions that would affect 
projects and described how these projeets would change, and Headquarters used 
parametric modeling to estimate the cost consequences of these changes. For the 
minimal action scenario, site personnel provided both critical assumptions and 
alternative cost and schedule estimates for their individual site. 

C.2.1 Gathering Data 

Obtaining an integrated cost and schedule estimate required the following basic types of 
data for each Environmental Management activity: 

• Identity and location are used to identify the activity, track it through the 
Baseline Environmental Management Report data bases and analyses, and 
ensure that costs were accounted for at the appropriate site. 

• Annual cost, start date (year), and duration (years) are used to develop 
cost profiles over time for each site. 

• Data on waste type and annual volumes generated are used to coordinate 
planned waste management facilities with estimated waste generation and 
to estimate waste management costs. 

• Data on assumed technologies are used to evaluate the impact of 
technology development on cost and schedule estimates. 
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Because of the potential need to reschedule Environmental Management projects to 
accommodate funding and waste management constraints, it also was critical to 
understand which projects were governed by existing compliance agreements (to avoid 
creating a Base Case that was not in compliance with these agreements). Specific 
methods used to collect data for each of these types of projects are described in separate 
sections below. 

To develop cost and schedule estimates for specific projects, it also was necessary to 
determine which activities were associated with each project and the sequence in which 
these activities would be performed. Environmental restoration projects generally 
consisted of three activities: assessment (e.g., remedial investigations, feasibility 
studies), remediation or decommissioning, and post-remediation surveillance and 
monitoring (e.g., ground-water monitoring, inspecting containment barriers such as 
caps). Nuclear material and facility stabilization projects could consist of as many as 
five activities: pre-stabilization surveillance and maintenance, nuclear material 
stabilization, post-stabilization surveillance and maintenance, deactivation, and post
deactivation surveillance and maintenance. Waste management projects could consist of 
four activities: pre-treatment storage, treatment, post-treatment storage, and disposal. 

C.2.1.1 ENVIRONMENTAL RESTORATION ACTIVITIES 

Data for environmental restoration activities were obtained by updating information in a 
core data base. To facilitate the updating of this information, the software application 
used to collect data was seeded with each site's 1995 Baseline Environmental 
Management Report data where possible. Field staff employed the software application 
for the entry of data at each site, aggregated the data at the Department of Energy 
Operations Office level, and transmitted the data to Headquarters. Headquarters staff 
performed an initial screening of the data to ensure that all needed data fields were 
completed in the correct format and that the data were referenced adequately. 
Headquarters staff then performed a detailed content review to determine whether all 
data elements required for Baseline Environmental Management Report analyses were 
provided. Examples of specific reviews included determining that: 

• All significant areas of contamination (or waste streams) were listed; 

• Waste type and volume were provided; 

• Each waste stream had at a minimum basic characterization of its 
radiological and hazardous chemical properties; 

• Remedial or decommissioning strategy was included; and 

• Contingency costs were provided for all relevant records. 

Headquarters staff also coordinated the use of a parametric model (the Automated 
Remedial Assessment Methodology) in the few instances where sites could not estimate 
the cost of and waste volumes from decommissioning of surplus facilities. 



C.2.1.2 NUCLEAR MATERIAL AND FACILITY STABILIZATION 
ACTIVITIES 

The cost estimates for nuclear material and facility stabilization are, for the most part, 
order-of-magnitude estimates. Base Case estimates were field-developed at four sites: 
Hanford Site, Idaho National Engineering Laboratory, Rocky Flats Environmental 
Technology Site, and Savannah River Site. The remainder were developed using 
parametric cost-estimating techniques at Headquarters. In instances where parametric 
cost estimating techniques were used, the Department assumed a hypothetical "7-3-3-2-
2" scheduling scenario (in this sequence): seven years of pre-stabilization surveillance 
and maintenance; three years of stabilization; three years of post-stabilization 
surveillance and maintenance; two years of deactivation; and two years of post
deactivation surveillance and maintenance. This represents a change in assumptions 
from the 1995 Baseline Environmental Management Report, which used a hypothetical 
"10-5-2" scheduling scenario: ten years of pre-stabilization surveillance and 
maintenance; five years of stabilization/deactivation; and two years of post-deactivation 
surveillance and maintenance. Facility decommissioning activities are assumed to begin 
after two years of post-deactivation surveillance and maintenance. Therefore, any 
surveillance and maintenance costs beyond that period are considered part of 
environmental restoration activities. Table C-6 presents the assumptions used to 
develop nuclear material and facility stabilization cost estimates. 

Table C-6. Assumptions for Nuclear Material and Facility 
Stabilization Estimates 

Surveillance an(t IJ\ain\C~ •e occurringdllriflg sta,l>ililtati1on ~Utd•.~li;ti•vttt,ion 
and in some cases include storage costsfor special nw=le~tr ~llabeti~il. 

Data for nuclear material and facility stabilization activities were obtained by translating 
data from the 1995 Baseline Environmental Management Report format to the 1996 
Baseline Environmental Management Report format and seeding the software 
application used to collect data with this information. The software application allowed 
the sites to define scheduling/transfer units (Table C-7), update specific facility data, 
add or remove facilities, modify the 1995 Baseline Environmental Management Report 
cost and waste volume estimates, and/or provide their own cost and waste volume 
estimates. Sites used the software application for data entry, aggregated the data at the 
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Department of Energy Operations Office level, and transmitted the data to 
Headquarters. 

Table C-7. Scheduling/Transfer Units 

Two sites- the Hanford Site and Savannah River Site- provided cost and schedule 
estimates by phase for individual scheduling/transfer units. Three sites -the Idaho 
National Engineering Laboratory, Oak Ridge Reservation, and Rocky Flats 
Environmental Technology Site- provided cost and schedule estimates by phase for a 
single, site-wide scheduling/transfer unit. At the remainder of the sites, a single estimate 
was provided for all nuclear material and facility stabilization activities combined. In 
cases where a site was unable to provide any cost and schedule estimates, the 1996 
Baseline Environmental Management Report used a modification of the four-step 
process originally defined for the 1995 report: 

Modify List of Surplus Facilities Expected to Require Stabilization- For the 1995 
report, the Department produced a unified list of approximately 3,500 facilities (as of 
December 1994) likely to require stabilization in the future. This list was based on a 
comparison of the Surplus Facilities and Inventory Assessme1;1t data base and a list of 
surplus facilities developed for the Waste Management Programmatic Environmental 
Impact Statement. Each site reviewed and updated this list for the 1996 report. 

Define Cost Estimating Categories and Classify Facilities- For the 1996 report, the 
Department used the same 22 facility categories developed for the 1995 report based on 
physical characteristics and types of historical activity (Table C-8). 

Modify and Execute Algorithms for Estimating Cost and Waste Volume- For the 
1996 report, the Department modified the algorithms for estimating cost and waste 
volumes for each of the 22 facility categories. The 1995 algorithms, developed using a 
"10-5-2" scenario, were modified to reflect the "7-3-3-2-2" scenario used for the 1996 
report. These algorithms are based on multiplying the facility's physical characteristics 
(square feet, linear feet, gallons of facility size) by a unit cost (per square foot, linear 
foot, or gallon). 

Provide List of Facilities and Cost and Waste Estimates to Field for Review and 
Verification- Numerous discussions have taken place between Headquarters and site 
personnel regarding what facilities are on the list; how these have been classified for 
cost estimation purposes, size and other key physical characteristics; types of waste 
expected to be present; and waste volumes expected to be generated during stabilization. 
The lists and resulting cost estimates were modified based on the updated information 
provided by the field. 



Table C-8. Categories for Nuclear Material and Facility Stabilization Cost 
Estimates 

C-17 



C-18 

C.2.1.3 WASTE MANAGEMENT ACTIVITIES 

The Environmental Management program is responsible for managing eight types of 
waste and spent nuclear fuel, which the Department does not consider as a waste 
material. The approach for estimating life-cycle waste management costs depended 
considerably on the type of waste being managed. Life-cycle costs and schedules for 
managing high-level waste and spent nuclear fuel are fairly well defined. The 
Department currently has accurate estimates of the total volume of high-level waste and 
spent nuclear fuel for which the Environmental Management program is responsible. 
Plans for managing high-level waste are reasonably well advanced, and options for 
managing spent nuclear fuel were evaluated in accordance with the National 
Environmental Policy Act process, with a Record of Decision published in May 1995. 

Most of the hazardous and sanitary waste being managed by Environmental 
Management is generated by ongoing Department of Energy operations. Life-cycle 
costs and schedules for managing these two waste types are based primarily on 
estimated generation rates from these ongoing operations. 

Low-level, low-level mixed, transuranic, and transuranic mixed waste present a different 
challenge. A significant fraction of the volumes of these waste types requiring 
treatment, storage, and disposal will be generated by environmental restoration and 
nuclear material and facility stabilization activities. However, since numerous 
environmental restoration decisions have not yet been made, there are considerable 
uncertainties in the waste volumes that will eventually be generated, the types of 
facilities that will be required to manage them, and cost estimates. Site personnel 
estimated the volumes of these waste types to be generated by these activities and 
whether they required treatment prior to disposal. 

Many of the waste management cost and schedule estimates for the 1995 Baseline 
Environmental Management Report were developed at Headquarters using program 
planning documents. To improve the estimates for the 1996 report, the Department 
focused on obtaining "bottom-up" data from the field. This allowed the field personnel, 
who are most familiar with their individual sites and have experience with their 
respective regulators and stakeholders, to ensure that the cost and schedule data are 
complete and reflect the most current understanding of how the Environmental 
Management program is likely to unfold at their sites. Program management costs for 
waste management activities are included in the treatment, storage, and disposal costs. 

High-Level Waste- Site personnel provided all cost and schedule estimates for 
managing high-level waste. Planning estimates are available for the four sites with 
nearly all of this waste: the Hanford Site (including the Tank Waste Remediation 
System), the Savannah River Site (including the Defense Waste Processing Facility), the 
West Valley Demonstration Project, and the Idaho National Engineering Laboratory. 
Cost estimates for high-level waste include the treatment and disposal of low-level waste 
resulting from treatment processes such as the saltstone facility at the Savannah River 
Site and a vitrification facility at the Hanford Site. Decommissioning costs for high
level waste facilities are included in the site estimates. 



Spent Nuclear Fuel- Site personnel provided all cost and schedule estimates for 
managing spent nuclear fuel. A Record of Decision (May 1995) for the "Spent Nuclear 
Fuel Management and Idaho National Engineering Laboratory Environmental 
Restoration and Waste Management Programs Environmental Impact Statement" 
supports the preferred alternative of interim storage consolidation at three sites: the 
Hanford Site, the Savannah River Site, and the Idaho National Engineering Laboratory. 
Spent fuel clad with aluminum will be sent to the Savannah River Site for interim 
storage, and spent fuel clad with stainless steel will be sent to the Idaho National 
Engineering Laboratory. The Base Case estimate assumes consolidated storage, 
shipment to a geologic repository, and decommissioning of interim storage facilities. 

Hazardous and Sanitary Waste- Site personnel provided all cost and schedule 
estimates for hazardous waste and sanitary waste generated and/or managed by the 
Environmental Management program. These estimates are based on current and 
estimated future generation rates from sources both within the Environmental 
Management program (e.g., environmental restoration activities) as well as other 
Department of Energy sources (e.g., facilities operated by Defense Programs). All 
hazardous and sanitary waste is assumed to be handled by the Environmental 
Management program. Sanitary waste is either disposed of onsite or in municipal 
landfills. Hazardous waste is sent to commercial vendors for treatment and disposal. 

Low-Level, Low-Level Mixed, Transuranic, and Transuranic Mixed Waste- Site 
personnel provided all cost and schedule estimates for these waste types. This entailed a 
significant effort to integrate data on current waste inventories; the estimated volume 
and schedule for generating waste from environmental restoration, nuclear material and 
facility stabilization, and other Department of Energy activities; existing treatment, 
storage, and disposal capacity; and estimates of future capacity. Some waste will be 
shipped from one site to another for treatment and/or disposal; this required an 
additional effort to integrate information on waste generation at the source site and 
treatment or disposal capacity at the receiving site. The Baseline Environmental 
Management Report Integration Tool, developed for the 1995 report, was used to assist 
in this integration effort. Current Department of Energy plans call for disposal of 
transuranic waste at the Waste Isolation Pilot Plant in New Mexico. Generating sites 
will treat and package transuranic waste to meet the Waste Isolation Pilot Plant waste 
acceptance criteria. The life-cycle estimate for this facility includes the costs for 
transporting the packaged material, disposing it, and operations. 

C.2.1.4 SCIENCE AND TECHNOLOGY ACTIVITIES 

Current funding for science and technology activities is approximately six percent of the 
total Environmental Management program budget. The Department assumed that 
science and technology funding would continue at this percentage until 2030, when 
between 70 and 80 percent of the Environmental Management program is expected to be 
completed. 
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C.2.1.5 LANDLORD ACTIVITIES 

The Environmental Management program has landlord responsibilities at nine 
Department of Energy sites (Table C-9). Personnel at these sites provided estimates of 
annual landlord costs for the life of the Environmental Management program at their 
site. 

Table C-9. Sites at Which the Environmental Management 
Program Has Landlord Responsibilities 

C.2.1.6 NATIONAL PROGRAM PLANNING AND MANAGEMENT 
ACTIVITIES 

Current funding for national program planning and management activities is 
approximately four percent of the total Environmental Management program budget. 
The Department assumed that the program management component of this program 
element will be three percent of the total budget until FY 2000, two percent from FY 
2001 to FY 2020, and one percent thereafter. The program direction component is 
assumed to be one percent throughout the life of the Environmental Management 
program. 

C.2.1.7 SUPPORT ACTIVITIES 

The Environmental Management program performs many activities to accomplish its 
varied missions, including remedial actions, decommissioning, constructing, and 
operating waste management facilities. However, these "direct mission" activities do 
not represent all of the Environmental Management program activities and costs. The 
Environmental Management program must conduct numerous "support" activities such 
as program management, infrastructure support, and human resources, which are 
necessary to manage the ongoing work associated with the program and maintain and 
operate the lands, facilities, and other resources for which the program is responsible. 

Environmental management support activities are classified into six general categories 
and 29 specific categories for this analysis (Table C-1 0). To ensure that support costs 
are accounted for completely in the 1996 Baseline Environmental Management Report, 
the Department asked site personnel to estimate support costs based upon two factors: 
(I) current levels of support costs, and (2) how support costs are likely to change in the 
future as the Environment Management program matures. 



Table C-10. Environmental Management Support Activity 
Categories 

Estimating current support costs - Most sites were asked to estimate their total FY 
1996 support costs by general functional category. The five highest-cost sites were 
asked to provide rough estimates of funding levels for each of the 29 specific support 
cost categories identified above. This required examining all accounts and estimating 
what portion of those accounts are for each support cost activity, using allocations and 
best professional judgement as necessary. The objective was to understand the 
magnitude of support costs relative to "direct mission" activities in a base year. 

Estimating changes in support costs -To estimate future support costs, and to 
support the alternate scenario analyses discussed below (Section C.3.2), most sites were 
asked to estimate how costs for each of the six general support cost categories would 
change in response to changes in "direct mission" activities. The five highest-cost sites 
were asked to make these evaluations for all 29 specific cost categories. Site personnel 
had the option of forecasting support costs directly or completing a survey instrument to 
provide input on these factors to a parametric model for estimating outyear support 
costs. The survey responses were used to develop algorithms specific to each site 
relating estimated costs for support activities to estimated costs for "direct mission" 
activities. The Baseline Environmental Management Report Integration Tool was 
modified to use these algorithms to project outyear costs. Site personnel reviewed these 
forecasts to ensure their quality. 
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The survey instrument contained three sets of questions to elicit input factors for the 
support cost algorithms: 

( 1) How would the costs for each support activity vary in response to a change in 
environmental restoration, nuclear material and facility stabilization, or waste 
management activities? Site personnel were asked to circle the appropriate 
response in each row of the following matrix: 

(2) How would the costs for each support activity vary as the Environmental 
Management program matures? Site personnel were asked to circle the 
appropriate response in each row of the following matrix: 

(3) How would the costs for each support activity vary in response to changes in any 
other factors? Site personnel were asked to provide a quantitative and narrative 
discussion of these effects. 

All support cost estimates were incorporated into estimates of "direct mission" activities 
to ensure that all costs were accounted for in the total program cost estimate. Thus, 
support costs are not reported separately in the 1996 Baseline Environmental 
Management Report. 

-75% -100% 

·75% ·100% 

-75% -100% 

·75% ·1000.k 

-75% -100% 



C.2.2 Assembling the Data 

The Department used a nine-step process to assemble cost and schedule data prior to the 
integration analyses (Table C-11 ). Each step is described below. 

Table C-11. Steps in Gathering and Assembling Data 

Step 1- Develop analytical units for integration analyses 

Information obtained fo: Environmental Management program activities included 
anticipated starting dates and duration. The integration analyses for the Base 
Case and alternative scenarios required the ability to revise starting dates and 
durations in order to meet anticipated funding restrictions, allow for capital costs 
of new waste management facilities, and ensure that remediation and nuclear 
material and facility stabilization projects that would generate waste would be 
coordinated with waste management capacity. The Department therefore 
compiled information for each activity into analytical units for purposes of 
integration and scheduling. 

With two exceptions, the analytical units corresponded directly to the 
Environmental Management activities defined earlier (see Section C.1.2). 
Analytical units for environmental restoration activities were defined at a lower 
level (the project level) to provide more flexibility in the integration and 
scheduling analysis. The 295 environmental restoration activities were 
subdivided into 936 projects. For waste management activities, the uncertainties 
associated with future generation of low-level, low-level mixed, transuranic, and 
transuranic mixed waste made it necessary during integration to define "new" 
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(hypothetical) facilities to manage this waste, particularly later in the time period 
covered by this analysis. 

Step 2 -Define linkages between analytical units and to external data sources 

Building an integrated Base Case estimate requires an understanding of the 
interdependencies between Environmental Management activities or projects 
within, and in some cases, between sites. For example, the costs for managing 
waste generated by an environmental restoration activity may be reported in a 
waste management activity. In cases where this waste is generated at one site and 
managed at another, the two interrelated activities will be at different sites. In 
addition, some activities are sequentially related to one another. For example, 
facility deactivation precedes facility decommissioning. Cross linking efforts for 
the Base Case focused in two areas. (1) For all activities expected to generate 
waste volumes, an attempt was made to identify the specific waste management 
facility (project) at which that waste would be managed. (2) Facility 
decommissioning projects were linked to specific scheduling transfer units to 
ensure that deactivation and decommissioning activities were fully linked. 

Providing data sets for the alternative scenarios examined in the 1996 report 
requires an understanding of the linkages between Baseline Environmental 
Management Report activities and data bases in two key parametric models. 
Environmental restoration core reporting levels were linked to a data base of 
release sites (source areas) used by the Automated Remedial Assessment 
Methodology to provide estimates of environmental restoration costs for 
alternative land-use scenarios (see Section C.3.2.2). Data on existing and planned 
waste management facilities (obtained from the field) were placed and updated in 
the System Cost Model data bases to estimate waste management costs for 
alternative scheduling analyses (see Section C.3.2.3). 

Step 3 -Develop data collection software 

To streamline the data collection and review process, the Department developed 
software to collect and report Base Case data. These software applications were 
seeded with data from the 1995 Baseline Environmental Management Report. 
Site personnel modified and updated these data and provided missing data as 
necessary and submitted the completed data packages. Key data included 
duration, annual cost, annual waste volumes by type, anticipated start date, and 
whether any portion of the element was included in a compliance agreement. To 
improve overall efficiency, the software applications also were used to collect 
other Environmental Management programmatic data not required specifically for 
the 1996 Baseline Environmental Management Report but needed for other 
analytical requirements. 

Step 4- Modify data dictionary and data formats and develop software for input to 
Baseline Environmental Management Report Integration Tool 

A set of specifications was developed for loading the Base Case data into the 
Baseline Environmental Management Report Integration Tool for performing the 



integration analyses (see Section C.3.1.1 ). The Department also developed 
software to translate data from the data collection applications to the Baseline 
Environmental Management Report Integration Tool. This software application 
also assisted in quality assurance/quality control efforts. 

Step 5- Perform initial quality assurance/quality control of data and identify 
missing data 

Initial data submissions from the field were reviewed and evaluated. 
Headquarters staff performed an initial screening of the data to ensure that all 
needed data fields were completed in the correct format and that the data were 
referenced adequately. Headquarters staff then performed a detailed content 
review to determine whether all data elements required for the 1996 Baseline 
Environmental Management Report were provided and consistent with overall 
program plans. Missing and problematic data were identified. 

Step 6- Modify data and fill in missing data using parametric models 

Based on the above data reviews, site personnel corrected data errors and 
omissions and re-submitted the completed data packages. Additional rounds of 
review and quality assurance/quality control were performed as necessary. 

Step 7- Assemble preliminary data set for input into Baseline Environmental 
Management Report Integration Tool 

The Department translated data from the completed data packages into the 
Baseline Environmental Management Report Integration Tool data formats. 

Step 8- Perform final quality assurance/quality control on input data 

The translated data were loaded into the Baseline Environmental Management 
Report Integration Tool. These data were used to provide a final quality 
assurance/quality control check on the input data. Missing or problematic data 
were provided or modified accordingly. 

Step 9 -Assemble final data set for input to Baseline Environmental Management 
Report Integration Tool 

Following extensive review and quality assurance/quality control checks, the final 
set of data representing the Base Case was assembled and loaded into the 
Integration Tool data bases. 

C.2.3 Verifying and Documenting Data 

Throughout the data assembly process, quality assurance reviews were performed to 
ensure that the data used for the integration and scheduling analysis were the most 
accurate and complete representation of the Environmental Management program that 
could be provided to date. Data from all available sources were checked to ensure 
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completeness, avoid double-counting, and ensure smooth integration of data from all 
sources. Internal consistency checks included a mass balance accounting to ensure that 
all waste that the report assumed will be generated is also assumed to be treated, stored, 
and/or disposed, particularly when transfer from one site to another is anticipated. 

C.3 INTEGRATION ANALYSES 

A variety of integration analyses was performed for the Base Case and alternative 
scenarios. Section C.3.1 describes the approach used for the Base Case; Section C.3.2 
describes the approach used for the alternative scenarios. 

C.3.1 Base Case Scenario 

The Department used a 1 0-step process to develop the Base Case Scenario for the 1996 
report (Figure C. I). Each step is described below. 

1. 2. 
Input Data on Calculate Cost 
Cost, Schedule, ..... and Waste 
and Waste Volumes over 
Volumes Time 

+ 
3. 8. 
Compare Waste Re-schedule 
Volumes to .... Activities as 

I T/SID* Capacity Needed 

+ • 4. 7. 9. 
Deline New Compare Total Review Base 
TISID* Capacity Cost to Funding ..... Case Scenario 
Needs over Time Levels 

+ • + 
5. 6. 10. 

•waste Treatment, Calculate New Calculate Total Document Final 
Storage, and Disposal T !SID* Costs ..... Program Cost Base Case 

overTime overTime Scenario 

Figure C. 1. Steps in Developing the Base Case Scenario 

Step I -Input data on cost, schedule, and waste volumes for each analytical unit 

The final set of data representing the Base Case scenario was assembled and 
loaded into the Baseline Environmental Management Report Integration Tool data 
bases. 



Step 2- Calculate cost and waste volumes over time 

The input data for the Base Case scenario included estimates of when each 
activity would start and end, annual cost during that period, and annual waste 
volumes generated during that period. In this step, cost and waste volumes were 
summed to develop an initial schedule for the Environmental Management 
program activities. 

Step 3 - Compare waste volumes to treatment, storage, and disposal capacity 

The initial schedule for waste generation was compared to the schedule for waste 
treatment, storage, and disposal. Differences between total volumes, annual 
profile of volumes, waste types, and treatability groups were identified. Estimates 
of waste flows between sites made by both the sending and receiving sites were 
compared and differences identified. 

Step 4- Define new treatment, storage, and disposal needs over time (if necessary) 

Differences between waste generation activities and waste treatment, storage, and 
disposal schedules were resolved by working with the sites. Updates were applied 
to the input data base. 

Step 5- Calculate new treatment, storage, and disposal costs over time (if 
necessary) 

Sites provided revised estimates of waste management costs based on the revised 
treatment, storage, and disposal needs developed in Step 4. These revised 
estimates were input into the Baseline Environmental Management Report 
Integration Tool data bases. 

Step 6- Calculate total cost over time 

Total costs and waste volumes were calculated with any changes applied in Steps 
3 to 5. 

Step 7- Compare total program cost to funding levels 

The initial total program cost estimate was compared to assumed annual funding 
levels. Where costs exceeded assumed funding levels, rescheduling of activities 
was necessary. 

Step 8 - Reschedule activities as needed 

Individual activities or projects were rescheduled manually to match more closely 
cost and funding estimates. Rescheduling was performed jointly by Department 
of Energy staff from Headquarters and sites. Steps 3 through 8 were repeated as 
necessary until total program cost matched assumed funding levels on an annual 
basis within a reasonable tolerance. This cost and schedule estimate was 
considered the initial Base Case scenario. 
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Step 9 -Review Base Case scenario 

Program managers at Headquarters and field sites reviewed the initial Base Case 
scenario. Minor changes were made based on this review process. 

Step I 0 -Document final Base Case scenario 

Department personnel documented the final Base Case scenario based on 
programmatic review. Cost and schedule estimates, aggregated at the activity 
level and shown for specific projects, are presented in the individual site 
summaries presented in Volumes II and ill of the 1996 report. 

C.3.1.1 PERFORMING THE INTEGRATION 

The integration analysis was performed jointly by Department of Energy staff from 
Headquarters and the sites. The participation of site staff ensured that the individual 
sites were cognizant of all changes in estimated schedule and that all schedule changes 
were consistent with site-specific compliance agreements, work sequencing, and other 
constraints. The integration and scheduling analysis was aimed at smoothing projected 
costs and waste generation rates to match available funding and waste management 
capacities. The only "new" activities generated during this process were treatment, 
storage, and disposal facilities needed to manage low-level waste, low-level mixed 
waste, and transuranic waste generated from environmental restoration and nuclear 
material and facility stabilization activities. Otherwise, the analysis only moved project 
start dates for individual activities or projects backward or forward in time. 

Rescheduling required to meet funding or waste management capacity limitations may 
result in differences between the schedule and funding profiles for activities in the 1996 
report and those in site baselines or other source documents. Therefore, baselines and 
other documents in reading rooms and elsewhere may not match up exactly with the 
Base Case in the 1996 report. 

Certain general rules were used during the integration/scheduling process. Projects 
under way in 1995 or scheduled to begin from 1995 to 2000 were not rescheduled. 
Projects that are governed by existing compliance agreements were not rescheduled 
regardless of starting date. No attempt was made to trade off funding between sites. A 
flat funding assumption was applied to each site. 

C.3.1.2 DOCUMENTATION 

Department personnel developed a change control process for documenting all changes 
in the input data and in scheduled starting dates for projects and activities. This process 
included ( 1) operator procedures to be used at the beginning and end of each session to 
document how the operator made changes in the data base and (2) data manager 
procedures to merge changes made by multiple operators into a single copy of the data 
base and to maintain appropriate configuration control. A change control process also 
was used to manage revised data submissions from the field sites. 



C.3.2 Alternative Scenarios 

The Base Case scenario incorporates a broad range of assumptions regarding the 
eventual outcomes of various decisionmaking processes that will determine the solutions 
applied to problems and the ultimate end states for Department of Energy facilities. The 
final cost and schedule for the Environmental Management program will depend 
considerably on decisions reached through processes specified in the Comprehensive 
Environmental Response, Compensation, and Liability Act, the Resource Conservation 
and Recovery Act, the National Environmental Policy Act, and other environmental 
laws. It is important to understand which decisions are likely to affect life-cycle cost and 
schedule significantly as well as the potential magnitude of these effects. The 
Department identified three general categories of decisions that have the potential to 
affect significantly the life-cycle cost and schedule for the Environmental Management 
program (Table C-12). 

Table C-12. Types of Decisions Likely to Affect the Life-Cycle 
Costs of the Environmental Management Program 

C.3.2.1 GENERAL APPROACH 

With some modifications, the ten-step process used to develop the Base Case (see 
Figure C-1) also was used to develop alternative scenarios. The modifications generally 
consisted of either changing input data at the start of the process or assumptions at 
specific steps during the process. The most significant difference was that the 
alternative scenarios were evaluated only for the five sites that had the highest life-cycle 
costs in the 1996 Baseline Report: Hanford Site, Idaho National Engineering 
Laboratory, Oak Ridge Reservation (consisting of the K-25 Site, the Y -12 Site, Oak 
Ridge National Laboratory and Oak Ridge Associated Universities), Rocky Flats 
Environmental Technology Site, and Savannah River Site). This limitation was imposed 
for several reasons. First, the five highest-cost sites represent approximately 70 percent 
of the total 1996 Baseline Environmental Management Report cost estimate; therefore, 
changes from the Base Case estimates at these sites will have the greatest influence on 
the total Environmental Management program cost. Second, many of the highest-cost 
sites have developed tools and data sets for evaluating programmatic alternatives; this 
allowed maximum use of previous analyses. Third, plans for the final disposition of 
many of the other sites are well developed (e.g., future-use plans have been made); 
therefore, there is less uncertainty about the future of the Environmental Management 
program at these other sites. Finally, focusing on the five highest-cost sites allowed the 
Department of Energy to perform the alternatives analysis with efficiency (i.e., obtain a 
high benefit with low cost). 
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The analysis of alternative scenarios for the 1996 report is a joint effort between 
Headquarters and field personnel. This is an important improvement over the approach 
used for the 1995 Baseline Environmental Management Report. For the 1996 report, 
Headquarters developed the overall framework for the analyses, provided written 
guidance, and developed survey instruments to assist in data collection. Joint 
workshops were held at each of the five highest-cost sites to enable field personnel to 
provide critical input on assumptions, determine the data sources to use for the analyses, 
and determine the specific scenarios to use for each analysis. For the Land-Use and 
Funding/Schedule analyses, Headquarters assembled data provided by the field, used 
parametric models to supplement missing data, and analyzed the alternative scenarios; 
the field sites reviewed the results prior to publishing the 1996 report. For the Minimal 
Action scenario, field personnel provided all alternative data. 

A second improvement this year is the inclusion of examples illustrating how risks may 
change for a project as part of the alternative scenario analyses. This year's analyses 
begin to incorporate information on risk using an approach that builds on the Risk 
Principles established by the Department and the process used to develop Risk Data 
Sheets for the annual budget. Incorporating these principles and processes, this year's 
analyses encompassed a "bottom-up" process using site-driven methods, data sets, and 
assumptions. 

C.3.2.2 LAND USE 

The five highest-cost sites comprise over 470,000 hectares (1.16 million acres) of 
federal land in a variety of environmental settings from saturated bottomlands to high 
desert. While much of this land is uncontaminated, future use of the land is driven not 
only by level of residual contamination but also by its proximity to ongoing Department 
of Energy activities, permanent waste disposal sites and other practical considerations. 
The analyses presented in the 1995 Baseline Environmental Management Report 
suggested that land-use decisions could change the total cost of the Environmental 
Management program by hundreds of billions of dollars. This year's analyses focused 
on improving on the 1995 analysis in three major ways (Table C-13 ). The first phase of 
the analysis focused on two improvements: (1) verifying and quantifying the Base Case 
assumptions on land use, remedial technology strategies, and problems with no feasible 
solution; and (2) understanding the relationship between the Base Case land-use 
assumptions and alternative land-use preferences being developed by the Environmental 
Management program's Future-Use Project. The second phase of the analysis focused 
on the third improvement, using each site's best judgments on what future uses were 
feasible and what technology strategies would be used to achieve those uses to evaluate 
costs and risks associated with alternative land-use scenarios. Each of these two phases 
is described in detail below. 

Table C-13. Improved Focus of Land-Use Analyses 



Verifying Base Case Assumptions- The Department used an eight-step process to 
verify Base Case assumptions (Table C-14 ). Each step is described below. 

Table C-14. Steps in Verifying Base Case Assumptions 

Step I - Develop land-use standards. 

The Department developed operating definitions for six land-use categories for 
this analysis (Table C-15). These standards provide a consistent basis for 
quantifying and comparing land-use assumptions across the five highest-cost 
sites. These standards are not intended to replace specific land-use definitions at 
any site nor usurp the authority of each site to define land-use categories. 

Table C-15. Operational Definitions for Land-Use Categories 
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Step 2 -Define technology strategy standards for each land-use category. 

Technology strategy standards were developed for each land-use category. Separate standards 
were developed for contaminated media, waste in storage, and contaminated buildings. Table C-16 
presents an example of these standards (for contaminated media). These standards provide a 
consistent basis for comparing and evaluating remedial technology strategies across the five 
highest-cost sites. These standards are intended as a general description of the overall technology 
strategy that would be used to meet a given land-use standard. It is recognized that site-specific 
conditions may require deviations from the overall strategy (e.g., removal of "hot spots" of soil 
contamination in an area where the general strategy is containment of contamination via capping). 

Table C-16. Environmental Management Technology Strategies 
for Contaminated Media 

Underground tanks with petroleum products must be removed under current law. 
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Step 3- Divide sites into geographical map units. 

The five highest-cost sites were divided into appropriate "map units" for this 
analysis. Each map unit is comprised of a discrete geographical area based on the 
types of problems, activities, and contamination present. For the most part, the 
map units represented portions of the sites currently managed as one regulatory or 
geographical unit (e.g., Waste Area Groups, operable units, or other recognizable 
areas). The objective was to divide the sites into logical "pieces" within which 
land-use standards and technology strategies would be reasonably uniform. Thus, 



the process for verifying Base Case assumptions and developing alternative land
use and technology strategies would be simplified. 

Step 4 -Map Baseline Environmental Management Report activities and projects 
into map units. 

Crosswalks between activities and projects were developed and the geographical 
map units defined above. Many activities and projects are defined geographically 
(e.g., the 100 and 200 Areas at the Hanford Site); these generally corresponded 
directly to the map units on a one-to-one basis. Other activities and projects are 
more site-wide in nature (e.g., program management, long-term surveillance and 
monitoring). These were either allocated by percentage to the appropriate 
geographic areas or analyzed separately. 

Step 5- Ensure that Base Case assumptions regarding current and future land use 
are consistent with standards. 

Base Case assumptions were revised so that they were consistent with the 
standard land-use categories and technology strategies defined above. In many 
cases the Base Case assumptions were consistent with the standards, but 
terminology differed. Some of the standards were modified to accommodate the 
realities at each site. For example, the "open space" category was altered to 
include "resource management" because some open space areas are effectively 
wildlife preserves, some are used for cattle grazing, and others for controlled 
hunting. 

Two important distinctions were made during this verification process. The first 
is the distinction between current land use at each site and the future land-use 
assumptions that form the basis for the Base Case cost and schedule estimates. 
The second is the distinction between residual contamination, or how clean each 
area is at present or is anticipated to be after cleanup, and the actual or 
anticipated use that the area can support, given both the residual contamination 
as well as real world constraints. This latter distinction is extremely important 
because certain lands managed by the Environmental Management program are 
currently not contaminated (i.e., they meet the residual contamination standards 
for any land use, including agricultural) but are unlikely to ever be used for 
agricultural use. For example, some uncontaminated land areas at the five 
highest-cost sites are critical habitat for endangered or threatened species. Under 
current law, some control over use of these lands to protect these species is likely, 
even though the land and ground water are clean enough to support agriculture. 
An important part of the verification process was to ensure identification of all 
constraints on actual future use, including the presence of permanent storage and 
disposal facilities and ongoing Department of Energy missions (e.g., Defense 
Programs, Energy Research). 

Step 6- Compare Base Case technology strategies with land-use standards. 

Base Case technology strategies were compared with land use defined by residual 
contamination and actuaVanticipated use. One objective was to verify that the 
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technology strategy standards defined above were consistent with site-specific 
technology strategies when aiming at a given residual contamination standard. A 
second objective was to document instances where Base Case technology 
strategies, governed by laws, regulations, and legal agreements, are aimed at 
achieving residual contamination standards that are more (or less) stringent than 
anticipated use. 

Step 7- Compare Baseline Environmental Management Report assumptions with 
Future-Use preferences. 

Headquarters and field staff worked jointly with representatives of the 
Environmental Management program's Future Use Project to compare, and 
reconcile where possible, Base Case anticipated use assumptions with preferred 
future uses being developed in conjunction with stakeholders through the Future 
Use Project. The 1996 report presents the Project assumptions and point out 
where they are in conflict with Baseline Environmental Management Report Base 
Case assumptions. This document provides a basis for continuing dialogue on 
future land-use choices and how they will affect the Environmental Management 
program. 

Step 8- Verify problems excluded from Base Case because of no feasible solution. 

Those problems excluded from the Base Case because they cannot feasibly be 
remediated using existing technologies were identified. Reasons for such 
exclusions include no suitable technology (e.g., certain contaminants cannot be 
removed from ground water ~ith current technologies), high collateral ecological 
damage (e.g., draining a surface-water body to remove contaminated sediments 
would severely damage the ecosystem), and excessively high cost (e.g., 
remediating subsurface contamination from underground nuclear test explosions 
can be accomplished with current technologies, but the cost would be in the 
trillions of dollars). 

Evaluating Alternative Land-Use Scenarios- A four-step process was used to 
evaluate alternative land-use scenarios (Table C-17). Each step is described below. 

Table C-17. Steps in Evaluating Alternative Land-Use Scenarios 



Step 1- Define alternative land-use scenarios. 

Using the verified Base Case as a point of departure, the effect of five alternative 
land-use scenarios on the estimated life-cycle costs for the Environmental 
Management program was evaluated: Maximum Feasible Green Fields, Modified 
Green Fields, Recreational, Industrial, and Iron Fence. These five alternative 
scenarios were chosen to represent varying land-use outcomes and differing levels 
of cleanup. The Maximum Feasible Green Fields case and the Iron Fence case 
were chosen to represent the two endpoints of the land-use continuum. The 
Recreational scenario represents an intermediate land use end-state without access 
restrictions, while the Industrial scenario represents an intermediate land-use end 
state with access restrictions. The Modified Green Fields represents a special 
scenario that illustrates how an aggressive cleanup strategy might be tempered 
when considering continued Departmental missions. Note also that the Iron Fence 
scenario is intended as the least-cost alternative. Therefore, in a few instances 
where removal actions are less costly than containment actions, the scenario 
selects the least-cost alternative. The decision rules for developing these 
scenarios are described below. 

Maximum Feasible Green Fields- The decision rule requires that all portions of 
the site be remediated to the Residential or Agricultural land-use standard. All 
Department of Energy missions at the sites were assumed to end at some future 
time. Most of the site-specific constraints noted below were ignored, with the 
exceptions of technology challenges and a limited number of disposal areas at the 
Hanford Site, Idaho National Engineering Laboratory, and the Savannah River 
Site. 

Modified Green Fields -The decision rule requires that all portions of the site 
not meeting the site-specific constraints noted below be remediated to the 
Residential or Agricultural land-use standard. Areas already achieving an 
equivalent land-use standard need not be remediated at all. Areas that cannot be 
feasibly remediated to these land-use standards should be remediated to the 
greatest extent possible. 

Recreational- The decision rule for this case requires that all portions of the 
site not meeting the site-specific constraints noted below be remediated to the 
Recreational land-use standard with water use restricted. Areas already achieving 
equivalent or more stringent land-use standards (e.g., Residential) need not be 
remediated at all. Areas that cannot feasibly be remediated to the Recreational 
land-use standard should be remediated to the greatest extent possible. 

Industrial- The decision rule for this case requires that all portions of the site 
not meeting the site-specific constraints noted below be remediated to the 
Industrial land-use standard with water use restricted. Areas already achieving an 
equivalent or more stringent land-use standard (e.g., Residential, Agricultural) 
need not be remediated at all. Areas that cannot feasibly be remediated to the 
Industrial land-use standard should be remediated to the greatest extent possible. 
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Iron Fence- The decision rule for this case requires that all portions of the site 
not meeting the site-specific constraints noted below be remediated to the 
DisposaVStorage Area land-use standard. Areas already achieving an equivalent 
or more stringent land-use standard (e.g., Agricultural) need not be remediated at 
all. Areas that cannot be remediated to the DisposaVStorage Area land-use 
standard should be remediated to the greatest extent possible. 

Site-Specific Constraints- To ensure that the land-use analysis took account of 
all site-specific constraints on future use, certain exceptions were made for 
portions of the five highest-cost sites. For these circumstances, the Base Case 
land-use assumptions (including cost and waste volume estimates) are carried 
through each alternative scenario but are left unchanged. Criteria for exceptions 
included legal decisions, contractual relationships, technical limitations, and 
program plans: 

• Legal Commitments - A Record of Decision, contractual agreement or 
other legally binding decision document (e.g., Corrective Measures under 
the Resource Conservation and Recovery Act or specific conditions in a 
Consent Order) that dictates future use has been signed, or local laws place 
restrictions on access to ground water (e.g., the Snake River Plain Aquifer 
in Idaho). 

• Technical Constraints -Contamination problems that have no viable 
removal strategies compatible with Agricultural or Residential use (e.g., 
ground water contaminated with tritium) or present unacceptably high risks 
to workers using conven!ional construction-type removal technologies. 

• Safeguarding of Natural, Historical, and Cultural Resources -The need to 
maintain buffer zo~es supporting endangered species (e.g., the red
cockaded woodpecker at the Savannah River Site) or ecologically unique 
habitats (e.g., the tall grass prairie at the Rocky Flats Environmental 
Technology Site) and the need to preserve certain buildings as part of the 
nation's historical heritage due to their role in developing nuclear weapons 
and energy. 

• Site Safety Considerations -The need to establish and maintain buffer 
zones around ongoing or planned waste disposal areas (e.g., the 200 Areas 
at the Hanford Site), storage of dangerous materials (e.g., special nuclear 
materials). 

• Practical Constraints - The need to limit future use on certain areas due to 
spatial relationships with other areas (e.g., clean parcels of land effectively 
surrounded by industrial or waste storage/disposal areas cannot be 
effectively used for many activities). 

Step 2- Develop site maps for each alternative scenario. 

Once the alternative scenarios were defined, a set of maps was developed for each 
site that presented final land-use assumptions under the four alternative scenarios. 



As with the Base Case, these maps distinguish between the residual contamination 
standards that can be achieved under each scenario and the anticipated alternative 
uses. The maps also included the site's judgments about the technology strategies 
that would be used to achieve the land uses specified in each alternative scenario. 

Step 3 -Develop project cost and waste volume estimates for each alternative 
scenario. 

Using the maps and assumptions developed above, alternative sets of cost and 
waste volume data were obtained for all projects and activities under each 
alternative scenario. These data were obtained using two general approaches. In 
some cases, the sites provided alternative cost, waste volume, and project duration 
estimates for specific projects or activities. Where sites were unable to provide 
these estimates, Department personnel used the Automated Remedial Assessment 
Methodology, a computer-based estimating tool (Table C-18). After being 
calibrated to each site's Base Case assumptions, the methodology estimated 
changes in cost, waste, and duration for environmental restoration projects and 
activities. The alternative data sets were assembled and loaded into the Baseline 
Environmental Management Report Integration Tool as input data. 

Table C-18. The Automated Remedial Assessment Methodology 

Step 4- Develop integrated cost estimates for each alternative scenario. 

Using the alternative data sets as inputs, the Baseline Environmental Management Report 
Integration Tool was used to provide integrated cost and schedule estimates for each alternative 
land-use scenario. Use of the Integration Tool ensured that all estimates were fully integrated and 
that waste management and support costs were adequately accounted. Costs for managing low
level, low-level mixed, transuranic, and transuranic mixed waste were estimated using the System 
Cost Model (Table C-19). 
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Table C-19. The System Cost Model 

C.3.2.3 PROGRAM AND PROJECT SCHEDULING 

The analyses presented in the 1995 Baseline Environmental Management Report suggested that 
scheduling of Environmental Management activities has the potential to affect life-cycle cost 
substantially. Changes in funding levels or delays in the shipment of high-level waste and spent nuclear 
fuel to a geologic repository may influence the pace and cost of the Environmental Management program. 
To provide insight into the cost consequences of higher or lower funding and project delays, the potential 
influence of funding and schedule on life-cycle cost was evaluated. This year's analyses focused on 
improving the 1995 analysis in two major ways (Table C-20). First, the analysis focused on developing 
an understanding of how the scope of work required to complete a project would change if the starting 
date for that project were accelerated or delayed. Second, the analysis focused on using each site's best 
judgment on the most reasonable :-vay to reschedule projects and activities to accommodate funding 
constraints or delays. 



Table C-20. Improved Focus of Program and Project Scheduling Analyses 

Understanding Scope Growth 

The Department used a two-step process to obtain a better understanding of scope growth: ( 1) Defining 
scope growth for this analysis, and (2) Determining scope growth factors for high-cost environmental 
management projects. Each of these steps is described below. 

Step 1 -Defining scope growth. 

The Base Case cost and schedule estimate is based on numerous assumptions about when activities 
and projects are expected to begin and end. Changes to that schedule could affect the amount of 
work required to complete the activity for many reasons. For example, a delay in starting a project 
could increase the scope because of the spread of contamination in the environment or the 
deterioration of a building or structure. Delays also may reduce the scope of a project if, for 
example, significant radioactive decay occurs. Note that project delays may result in missed 
compliance milestones, and the Department would be liable for fines and penalties if such 
milestones were missed. This analysis does not include the impacts of fines and penalties on 
total program cost. The methodology used for the scheduling analyses in the 1995 Baseline 
Environmental Management Report did not allow consideration of scope growth (or decline). 
Three elements of scope growth were defined for this analysis: 

Duration scope growth - Some activities are necessary to keep a waste, an area, or a facility in a 
safe, secure state until a final cleanup action is implemented. These activities (e.g., surveillance 
and maintenance, waste storage) must be performed for safety and health reasons. Accelerating or 
delaying cleanup actions will not affect these costs on an annual basis but will affect how long 
these costs will be incurred. Thus, accelerating cleanup actions will shorten these activities and 
reduce life-cycle costs, and delaying cleanup actions will lengthen these activities and increase life
cycle costs. 

Physical scope growth- Many environmental problems worsen over time. For example, 
contaminant plumes may spread over a larger area; buildings, waste storage containers, and tanks 
may deteriorate. A small number of problems actually improve over time (e.g., short-lived 
radionuclides such as tritium decay rapidly). Costs for Environmental Management activities will 
increase or decrease as the physical nature of the problem changes. Where delaying a project 
results in physical scope growth, project costs will increase. Conversely, accelerating a project that 
has physical scope growth potential will likely decrease project cost. 

Fixed nature of support costs- A large portion of Environmental Management program costs 
are not incurred for specific projects. Site- or program-wide support activities include things such 
as information services, general infrastructure support, and program management. The 1995 
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Baseline Environmental Management Report analyses suggested that the costs for these support 
activities are relatively fixed with respect to the level of "direct mission" activities at the site. In 
other words, a site or program's support costs would be similar whether two, four, or ten projects 
are in progress at the site. Accelerating the completion of Environmental Management program 
activities would reduce the number of years for which support costs would be incurred and thus 
reduce the life-cycle cost for that site. Conversely, delaying the completion of the Environmental 
Management program would increase the number of years for which support costs are paid and 
increase life-cycle cost. 

Step 2- Determining scope growth factors for highest-cost projects. 

Headquarters and field staff worked jointly to identify the highest-cost projects at each of the five 
highest-cost sites and estimate scope growth factors for these projects. The analysis focused on the 
highest-cost projects (those that represented 80 or 90 percent oftotal program costs) to gather the 
greatest amount of data at least cost. Additional types of projects were included in the analysis to 
obtain representative examples of all types of environmental management activities. 

For environmental restoration and nuclear material and facility stabilization activities, 
Headquarters personnel developed a survey instrument to estimate scope growth factors associated 
with delays of 5, 10, 25, and 50 years or acceleration of 5 or 10 years. Field personnel completed 
the surveys. Scope growth factors for each project were based on total project cost (i.e., a scope 
growth factor of 2 indicated that the project would be twice as expensive). The field personnel also 
estimated increases or decreases in waste volumes associated with acceleration or delays. 
Headquarters and field personnel reviewed the surveys at joint site workshops to finalize the scope 
growth estimates. The scope growth factors were used to modify Base Case cost estimates for 
each project during the analysis pqase described below. 

The approach for determining scope growth for waste management activities depended on the type 
of waste. For high-level waste and spent nuclear fuel, sites provided alternative life-cycle cost 
estimates for each of the funding and schedule scenarios. In some cases, more than one estimate 
was provided for each scenario (e.g., two or three separate estimates were preparedfor the 
reduction in funding scenario to reflect several levels of reduced annual funding). Scope growth 
for low-level, low-level mixed, transuranic, and transuranic mixed waste was estimated using the 
calibrated System Cost Model (see Table C-19). The model calculates duration scope growth 
associated with prolonged periods of waste storage. Costs for hazardous and sanitary waste are 
sufficiently low that these waste streams were not included in this analysis. 

Evaluating Alternative Program and Project Scheduling Scenarios 

The Department used a three-step process to evaluate alternative program and project scheduling 
scenarios: (1) Define alternative scenarios; (2) Develop scheduling priorities based on scope growth 
factors, and (3) Develop an integrated cost estimate for each alternative scenario. Each step is described 
below. 

Step 1 -Define alternative program and project scheduling scenarios. 

Using the Base Case schedule as a point of departure, the effect of three program and project 
scheduling scenarios on the estimated life-cycle costs for the Environmental Management program 
was evaluated: Accelerating Stabilization and Deactivation, Funding Reduction, and Delaying 



Waste Disposal. The rationale, assumptions, and decision rules for these scenarios are described 
below. All scenarios assume that existing compliance agreements may not be met and that no fines 
or penalties will be assessed as a consequence. 

Accelerating Stabilization and Deactivation - Surveillance and maintenance activities are 
required to maintain nuclear material and contaminated facilities in a safe condition prior to 
stabilization and deactivation. These costs decrease, often dramatically, after nuclear material 
stabilization and facility deactivation actions are completed. This case examines how the total cost 
of the Environmental Management program could be reduced by accelerating stabilization and 
deactivation and how much additional funding would be necessary for this acceleration. Also 
examined in this case are the cost savings achievable from the reduced support costs associated 
with more rapid completion of stabilization and deactivation activities. This analysis assumes: 

• Funding for environmental restoration and waste management activities is the same as 
in the Base Case, but otherwise funding will increase sufficiently to stabilize all 
nuclear materials by FY 2002 and deactivate all facilities by FY 2010. 

• Only nuclear material and facility stabilization projects will be accelerated. 

• A geologic repository for high-level waste and spent nuclear fuel will open as 
scheduled in the Base Case. 

Funding Reduction - This scenario evaluates the impacts of across-the-board reductions in the 
Environmental Management program budget. This analysis assumes: 

• Funding is reduced for the duration of the Environmental Management program to 
$4.9 billion (in constant 1996 dollars). 

• Projects with high scope growth will be accelerated and projects with little or no scope 
growth will be delayed. 

• There are no constraints on funding allocation/reallocation, so that funds can be 
l)hifted from one type of activity to another (e.g., from environmental restoration to 
waste management). 

• Shipments of high-level waste and spent nuclear fuel to a geologic repository will 
occur as scheduled in the Base Case. 

Delaying Waste Disposal- The final case analyzes the effect of a delay in shipments of high
level waste and spent nuclear fuel to a geologic repository. Delays in shipments to a repository 
will force the Environmental Management program to store these materials for a longer period of 
time. For this analysis: 

• Funding for environmental restoration and nuclear material and facility stabilization 
activities are the same as in the Base Case, but funding for waste management 
activities will increase to cover the increased storage costs. 
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• Disposal of high-level waste and spent nuclear fuel is delayed. Treatment activities 
will be completed using the Base Case schedule, but post-treatment storage will 
continue until shipments to a repository are completed. 

• Shipment of high-level waste and spent nuclear fuel to a geologic repository is delayed 
for 30 years. 

Step 2- Determine scheduling priorities based on scope growth factors. 

Using the scope growth factors defined above, and site-specific understanding of urgent risks and 
project inter-dependencies, priorities for rescheduling projects to meet the parameters of the three 
funding and schedule scenarios were developed. Where funding constraints are critical (e.g., in the 
funding reduction scenario), efforts ensured that delays were assigned to a sufficiently large 
number of projects to meet the reduced funding limits. These priorities were used to accelerate and 
delay projects in the integration analysis described in Step 3. 

Step 3 -Develop integrated cost estimate for each alternative scenario. 

The first part of this process was to revise the Baseline Environmental Management Report 
Integration Tool to apply scope growth factors as projects are rescheduled (i.e., annual costs for 
each activity were inflated or deflated based on the scope growth/decrease factors). Using the 
assumptions and scheduling priorities developed in the first two steps, Headquarters staff 
rescheduled projects in a manner that attempted to minimize the cost for each case. Using the 
revised schedules, the Integration Tool recalculated project costs and associated support costs. 
Waste management costs for low-level, low-level mixed, transuranic, and transuranic mixed waste 
were recalculated using the calibrated System Cost Model. All annual costs were summed and 
compared to funding limit assumptions. Projects were rescheduled as necessary to meet funding 
limits. Final alternative life-cycle costs were aggregated and reported for each scenario. 

C.3.2.4 MINIMAL ACTION 

The assumed strategies in the Base Case reflect actions required by regulations or compliance agreements 
and/or likely to be acceptable to internal and external stakeholders. These actions are likely to go beyond 
those required to safeguard waste and surplus materials in an efficient, cost-effective manner. For 
example, regulations or agreements may require complete treatment and disposal of a volume of 
radioactive waste when safe, long-term storage of all or a portion of that volume would be feasible and 
cost-effective. Similarly, program plans may call for complete decontamination and dismantlement of a 
surplus facility when entombment would be feasible and cost-effective. 

The analyses presented in the 1995 Baseline Environmental Management Report suggested that adopting 
a "minimal action" strategy could reduce the annual costs of the Environmental Management program in 
the near term, but long-term surveillance and monitoring costs would increase. The methodology used 
for that report did not allow the Department to determine how low the annual costs could go by pursuing 
this type of strategy. The objective of this year's analysis has been to develop a scenario which will 
minimize the total cost of the Environmental Management program over the next 75 years without 
increasing risks to offsite populations, onsite workers, or ecological receptors (except where such 
increases are a necessary component of actions taken to reduce other risks). The first phase of this 
analysis focused on defining the general principles and guidelines for this analysis and site-specific 
assumptions for the five highest-cost sites. The second phase focused on using each site's best 



judgments on how the program would change to estimate the costs and risks associated with this 
scenario. Each of these phases is described in detail below. 

Defining General Principles and Guidelines -The minimal action scenario combines elements of 
urgent risk reduction, mortgage reduction, minimum action, regulatory relief, prudent management 
practices, and institutional controls into an overall strategy aimed at (1) minimizing risks to public health, 
workers, and the environment, and (2) minimizing cost during the minimal action period (75 years). 
Increased risks and costs after the end of the minimal action are permitted. The following general 
principles guided development of this scenario: 

• Use institutional controls. The Federal Government will maintain control of federal lands. 

• Assume regulatory relief All actions must meet minimum onsite worker safety standards, 
but are not necessarily in compliance with current environmental, safety, and health laws and 
regulations unless needed to meet the above-stated goals. 

• Address urgent risks. All urgent risks must be reduced through actions such as stabilizing 
unstable materials as needed to meet the above-stated goal; moving waste from unsafe 
storage into safe storage as needed to meet the above-stated goal; intercepting plumes at the 
installation boundary; stabilizing high-risk nuclear materials; deactivating high-risk 
facilities; and removing and vitrifying unstable high-level waste. 

• Pursue mortgage reduction. High mortgages must be reduced through actions such as 
stabilizing nuclear materials and deactivating facilities with high surveillance and 
maintenance costs and completing technology development to support the above actions and 
the above-stated goals. 

• Minimize waste treatment. Waste treatment should be minimized to the extent necessary to 
meet the above-stated goal through actions such as stabilizing or continuing to monitor high
level waste in place (except urgent risk tanks), maintaining spent nuclear fuel in safe (dry) 
storage, placing other radioactive or mixed waste in permanent storage, minimizing 
shipments of high-level waste and spent nuclear fuel to a geologic repository, and 
completing technology development to support the above actions and the above-stated goal. 
In each case, the 75-year costs associated with the "treat and store/dispose" versus "store 
only" strategy were compared to identify the minimum cost option that is consistent with the 
above-stated goals. 

• Minimize remediation and facility decommissioning. Remedial actions and 
decontamination and decommissioning should be minimized to those necessary to meet the 
above-stated goal through actions such as maximizing No Further Action sites, maximizing 
containment and entombment strategies, and completing technology development to support 
the above actions and the above-stated goals. In each case, the 75-year costs associated with 
the "removal" versus "containment" strategy were compared to identify the minimum cost 
option that is consistent with the above-stated goals. 

• Minimize stabilization and deactivation. Stabilization and deactivation efforts should be 
minimized to those necessary to meet the above-stated goal through actions such as 
minimizing removal of contaminated equipment, minimizing removal of materials in 
pipelines and ducts, and completing technology development to support the above actions 
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and the above-stated goals. In each case, the 75-year costs associated with the "complete" 
versus "partial" stabilization/deactivation strategy were compared to identify the minimum 
cost/effort option that is consistent with the above-stated goals. 

• Minimize support and technology development costs. Support and technology 
development costs should be minimized to those necessary to support the above actions and 
the above-stated goals through actions such as minimizing support costs and identifying 
where emerging and new technologies can enable cost savings or changes in program/project 
priorities. 

• Pursue prudent management practices. More "complete" actions (e.g., full stabilization, 
complete decontamination and decommissioning, waste treatment and disposal) should be 
pursued if the 75-year costs for these actions are lower than the above actions. 

Using the above general principles, field personnel developed site-specific assumptions for 
Environmental Management activities at their sites. Although specific assumptions varied somewhat 
among the five highest-cost sites, there was considerable convergence in these assumptions. 

• Contaminated environmental media. No further action will be taken for the majority of 
problems unless they pose urgent environmental of human health risk within the next 75 
years. A limited amount of removal and containment strategies will be used for problems 
where contaminants are spreading rapidly onsite or offsite. 

• Special nuclear material. All nuclear material stabilization activities will be completed as 
planned in the Base Case to reduce urgent risks and high mortgages. Materials will be 
consolidated into central long-term storage facilities at each site. 

• Contaminated buildings. For large, heavily contaminated buildings, nearly all facility 
deactivation activities will be completed as planned in the Base Case to reduce urgent risks 
and high mortgages. In some cases, less stringent deactivation strategies will be followed 
(i.e., more contamination is left in place). Facility decommissioning activities will be 
reduced significantly. Most large structures will be entombed. Most smaller buildings will 
be deactivated and decommissioned consistent with prudent management practices. 

• Spent nuclear fuel. Spent nuclear fuel will be placed in dry storage and left onsite for the 
75-year period. No fuel will be shipped to a geologic repository. 

• Low-level, low-level mixed, transuranic, transuranic mixed, and special case waste. Most 
waste will be placed in long-term storage and left onsite for the 75-year period. Storage 
facilities will meet safety requirements but generally will not meet Resource Conservation 
and Recovery Act requirements. 

• Hazardous and sanitary waste. This waste will be managed in accordance with Base Case 
assumptions. 

• High-level waste. Strategies for this waste differ among sites. At the Savannah River Site, 
all high-level waste will be vitrified and placed in onsite storage because the vitrification 
facility is operational and the tanks pose high risks due to their age and proximity to ground 
and surface waters. At the Idaho National Engineering Laboratory, all high-level waste will 



be calcined and placed in above-ground storage. At the Hanford Site, single-shell tanks 
containing high-level waste will be stabilized and the waste will remain in these tanks with 
continuous surveillance and maintenance. High-level waste in double-shell tanks will be 
consolidated into two tanks that will be replaced every 50 years. 

Evaluating the Minimal Action Scenario - The Department used a two-step process to evaluate the 
cost and risk implications of the minimal action scenario. The first step was to develop alternative cost 
estimates; the second was to evaluate the long-term cost and risk implications. Each step is described 
below. 

Step 1 -Developing alternative cost estimates. 

Headquarters personnel developed a survey instrument to assist the field staff in developing 
alternative cost estimates. The survey instrument identified the highest-cost projects at each site 
(generally in the top 80 or 90 percent). For each project, the survey instrument contained the Base 
Case cost estimates by activity and time (in five-year increments). Using these data as a guide, site 
personnel provided alternative cost and schedule estimates using available site-specific sources 
(e.g., Environmental Impact Statements, other planning initiatives and best professional judgment). 
Site personnel also provided estimates of how support costs would change under the minimal 
action scenario, largely based on best professional judgment. Headquarters collected the survey 
instruments and aggregated the data for the 1996 report. No changes to the data were made at 
Headquarters. 

Step 2- Evaluating the long-term cost and risk implications. 

Each site submission described the end states resulting at the end of the Minimal Action period in 
terms of the physical conditions at the site (e.g., number of buildings still standing and amount and 
form of waste onsite). Site submissions identified problems that posed a significant liability (a) 
during the first 100 years following the Minimal Action period and (b) over the longer term (that 
is, 1 ,000 years following the Minimal Action period). The submissions by each site also identified 
the types of hazards associated with these liabilities, the types of receptors (that is, public, worker, 
or ecological) that might be exposed to these hazards, and the types of exposure scenarios that 
might result in risks. 

C.3.3 Risk 

One of the responsibilities of the Environmental Management program is to safely manage the risks and 
hazards associated with cleaning up radioactive waste and materials left from more than 50 years of 
research, development, testing, production of nuclear weapons, and other defense and nondefense 
activities. This responsibility makes it important to consider risks and hazards when developing and 
evaluating programmatic alternatives. Because the Baseline Report is not a planning or decisionmaking 
document, a vigorous assessment of all the risk consequences associated with each alternative scenario 
was not performed. However, since it is important to demonstrate that risk to human health and the 
environment can be affected when changing program cleanup strategies, specific project case studies 
were provided by the sites as input to the alternatives analyses. These case studies illustrate the 
importance of a comprehensive evaluation of risk before implementing any changes in Environmental 
Management program strategies. 
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The primary objective of evaluating risk in the Baseline Report is to identify areas where land use 
designations or rescheduling of projects may have the potential to significantly affect human health and 
safety or drastically impact environmental conditions. The Department used a field-driven approach for 
the case study examples to ensure that the data and methodology used to develop risk estimates are 
consistent with those used in the annual budget process (i.e., Risk Data Sheets) and familiar to site
specific stakeholders. 

Personnel at each of the five highest-cost sites were requested to use the methodologies and approaches 
currently employed in the field to estimate the differences in risk on selected projects between the Base 
Case and alternative scenarios evaluated for the 1996 report. A new risk evaluation methodology was 
not developed. Site personnel were also requested to be consistent with the risk information they are 
providing for the 1998 budget formulation process, where such information is appropriate. Headquarters 
staff developed the overall framework and guidelines for the analysis, but personnel at the sites 
developed all assumptions and methods used to evaluate risks associated with the Base Case and 
alternative scenarios. 

Site personnel were specifically requested to assess risk before, during, and after an activity was 
complete. The before evaluation is defined as the risks or hazards posed by the conditions at the site 
prior to initiating activities. The during evaluation is defined as the risks or hazards posed by the 
conditions at the site while the actual activity (i.e., remediation) is occurring. These risks and hazards are 
typically those risks to workers involved in the activity. The after evaluation is defined as the risks or 
hazards posed by the conditions that remain at the site after the activity has been completed and no 
further work is planned. 

The case study examples provided by the sites include an evaluation of potential impacts to onsite 
personnel, workers, the public, and the environment. Site personnel were encouraged to focus on a few 
key projects or activities where risk information is critical to the decisionmaking process. 

C.4 ESTIMATING PROGRAM IMPROVEMENTS 

The Department evaluated potential impacts of two types of program improvements on the estimated 
total life-cycle cost of the Environmental Management program: technology development and pollution 
prevention. Each of these potential improvements is discussed in a separate section below. 

C.4.1 Technology Development 

The Base Case cost and schedule estimates are based on the use of existing technologies (e.g., no cost 
savings from the use of emerging technologies has been assumed). The Department used a three-step 
process to estimate potential cost savings from the successful application of 37 emerging technology 
systems and subsystems: (1) Develop an implementation scenario for each alternative technology; (2) 
Calculate raw cost savings for substituting an alternative technology for a Base Case technology on a unit 
cost basis; and (3) Develop "success coefficients" to adjust the raw cost savings estimates to reflect 
uncertainties in how widely applicable the alternative technologies may be and real-world constraints in 
substituting technologies, such as regulatory acceptance. Appendix F presents a detailed description of 
the methods and results of the technology development analysis. 



C.4.2 Pollution Prevention 

The Environmental Management program has initiated an aggressive pollution prevention/waste 
minimization program to reduce costs and waste generation. For the 1996 report, the Department 
evaluated potential life-cycle savings from 24 past pollution prevention projects, 26 ongoing field 
projects, 13 more recent pilot demonstrations, and 40 new projects approved for funding in FY 1996. 
Actual savings achieved from past projects were extrapolated for a period of 10 years (the useful life of 
most pollution prevention efforts) to obtain a total program cost estimate. Appendix G presents a 
detailed description of the methods and results of the pollution prevention analysis. 

C.4.3 Productivity 

Productivity initiatives in the Environmental Management program were initiated in 1993. Because these 
initiatives are recent, there are little historic data regarding Environmental Management program 
productivity. In preparing cost estimates for the 1996 report, site personnel were requested to estimate 
the productivity savings they expect to achieve in comparison to the 1995 Baseline Environmental 
Management Report. These productivity savings are incorporated into the mid-range Base Case estimate 
of $227 billion. The Department also estimated the magnitude of potential cost reductions if additional 
productivity can be achieved in the outyears. For this estimate, the Department assumed a one percent 
annual productivity improvement from FY 2001 through FY 2070 (the historical annual productivity 
gains for public sector agencies). The Department also evaluated the total cost estimate if the field-based 
productivity estimates were ignored by adding the field site's estimated productivity savings to the mid
range Base Case estimate. 

C.5 DEVELOPING DOCUMENTATION 

The Department prepared the 1996 report to summarize the background for this effort, methods used to 
develop life-cycle estimates for the Base Case and alternative scenarios, and results of the analyses. The 
report was prepared by Headquarters staff and reviewed throughout Headquarters. 

The Department also prepared individual reports for each site (see Volumes II and ill). These include 
background information about the site, description of the problems being addressed by the Environmental 
Management program, and descriptions of the types of remedies assumed to be used for each problem. 
Results of the Base Case analysis are reported by Environmental Management program element and 
activity level, and for major projects. Headquarters activities are reported in a separate site summary. 
Site summaries were reviewed throughout Headquarters and the field. 

C.6 STAKEHOLDER INVOLVEMENT 

. The 1995 National Defense Authorization Act directed the Secretary of Energy to consult with 
appropriate stakeholders in developing the 1996 Baseline Environmental Management Report. The 
Department's efforts are summarized in Table C-21 and described below. 
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Table C-21. Stakeholder Participation Activities Related to the 1996 Baseline 
Environmental Management Report 

The Department developed and issued in May 1995 a comprehensive public participation plan to guide 
stakeholder involvement efforts for the 1996 report. Opportunities for stakeholder involvement 
throughout the planning and development stages of the 1996 report were provided by many sites and are 
detailed in Volumes IT and ill. Public participation efforts had three goals: 

• Obtain feedback on the 1995 Baseline Environmental Management Report, site-specific 
assumptions for the 1996 Baseline Environmental Management Report, and the proposed 
lists of activities and projects for the 1996 Baseline Environmental Management Report. 

• Engage stakeholders in evaluating alternative scenarios for the 1996 Baseline Environmental 
Management Report. 

• Seek stakeholder input on the analytical process used to develop the 1996 Baseline 
Environmental Management Report. 

Headquarters staff were responsible for stakeholder involvement at a national level, presenting 
information and taking comments at a number of national fora that addressed program-wide issues. The 
goal of the July 1995 meeting, for example, was to integrate a broad set of stakeholder perspectives early 
in the 1996 Baseline Environmental Management Report development process. The agenda included 
discussion of the results of the 1995 Baseline Environmental Management Report, new requirements for 
the 1996 Baseline Environmental Management Report, and the proposed technical approach and 
methodology. Both site leads and Headquarters staff were assigned to ensure that comments received at 
these fora formed the basis for action items to incorporate changes in assumptions and other aspects of 
the methodology into the 1996 report. 

Personnel at each site were responsible for site-level stakeholder involvement. The general strategy was 
for sites to use existing fora to inform the public and solicit input on both national and site-specific 
levels. Specific activities varied among sites but included the following: 

• Distributing brochures, fact sheets, and newsletters at related forums. 

• Publishing notices of availability of the 1995 Baseline Environmental Management Report. 



• Placing the 1995 Baseline Environmental Management Report in Department of Energy 
reading rooms. 

• Mailing information to local stakeholders. 

• Issuing articles and press releases. 

• Holding stakeholder meetings and workshops. 

• Making presentations to advisory boards. 

• Taking and responding to public comments. 

Both Headquarters and site personnel completed Public Comment Records that tracked activities, 
comments, and the status of action items. This record was available to all Headquarters staff involved in 
production of the 1996 Baseline Environmental Management Report and to designated coordinators at 
the sites. It also will be available to stakeholders upon request. 

C.7 BASE CASE UNCERTAINTY ANALYSIS 

The objective of the uncertainty analysis is to establish a reasonable range around the Base Case life
cycle cost estimate. The analysis is based on information provided by the sites on the level of confidence 
in their project life-cycle cost estimates. In general, the data were provided at the project level for over 
1,300 estimates. Site personnel rated the estimates in three categories: high confidence, medium 
confidence, and low confidence. An example of the question used to rate the level of confidence in 
environmental restoration projects is shown in Table C-22. 

Table C-22. Sample Data Collection Question for Level of Confidence 
Analysis 

Using the confidence ratings, a low, most likely, and high estimate were established for each project. For 
example, a $10 million project estimate with a medium confidence rating would yield a $5 million low 
cost estimate, a $10 million most likely estimate, and a $15 million high estimate. All projects that did 
not have an assigned confidence rating (approximately 6 percent of the project estimates) assumed a 
value of medium confidence. Using the three estimates for each project (low, most likely, and high), a 
mean and standard deviation were calculated to establish a normal distribution. A Monte Carlo 
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simulation was conducted across all of the estimates to generate a range of possible total life-cycle cost 
estimates. The simulation was run for 1,000 trials. To account for outliers, the range produced by the 
simulation was adjusted to three standard deviations around the mean estimate. 

The use of Monte Carlo simulation has a number of important limitations. First, the simulation assumes 
independence among all of the projects. Certainly, many projects are related and the availability of funds 
for one project could greatly influence other projects. Second, the use of a normal distribution may not 
reflect the true distribution of uncertainty in this class of projects. Two other distributions (triangular and 
log-normal) may be more representative, but the normal distribution was selected. Finally, the level of 
confidence ratings were collected at the project level and did not take into account the effects of time. 
Consequently, the level of confidence is the same whether it is the first year or the last year of the project. 
Since the uncertainty surrounding the estimate is likely to increase over time, the simulation may have 
underestimated the uncertainty range. 



APPENDIX D 
LAND-USE ANALYSIS SITE-SPECIFIC 
RESULTS 

Chapter 6 presents the land-use sensitivity analysis for the five highest-cost sites: 
Hanford Site, Idaho National Engineering Laboratory, Oak Ridge Reservation, Rocky 
Flats Environmental Technology Site, and Savannah River Site. The tables in Chapter 
6 depict results that are summaries of the individual site results. The lower-level site 
results that support those summarized results are presented here for interested readers. 

• Site Maps, Acreage, and Findings Summaries - Included in this appendix are 
two versions of each site's Base Case map showing end-state conditions. One 
map employs land-use standards to depict how clean sites will be (Maximum 
Allowable Use) and a contrasting version shows the site's assumed uses (Likely 
Use). Tables provide acreage by land-use standard and cost totals for the 
alternative scenarios and the Base Case. In addition, significant findings are 
included for each site. 

• Site-Specific Constraints - Following the maps and summary information is a 
discussion of constraints at sites which limit the Department's consideration of 
future uses. A summary of contraints at sites is also included. 

The methodology to conduct this analysis is detailed in Appendix C. Discussions of 
complex-wide implications are discussed in Chapters 6 and 7. 

FRAMING THE RESULTS 

The land-use analysis was undertaken to produce information for national-level policy 
discussions. Most sites have conducted extensive studies of land-use alternatives for 
their individual sites, which have involved site stakeholders and regulators. This 
policy-level analysis cannot substitute for the community-level analysis needed to 
make decisions. The factors that affect land-use decisions have been summarized, and 
the relative prioritization of those factors, developed by site communities, has been 
captured here. 

The site-specific results are presented only as background information to the analysis 
in Chapter 6. Although care was taken to capture site-specific conditions correctly, 
some inaccuracies may have resulted from summarizing and generalizing the data 
necessary for the national analysis. 

Those seeking information concerning individual site land-use alternatives and 
analyses should consult the future-use points of contact at the individual sites. A 
listing of those representatives and source documents relating to site future use are 
provided at the end of this appendix. Appendix H is a listing of site reading rooms 
that provide access to such reports and documents. 
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Hanford 

LAND-USE SUMMARY 

The majority of land on the Hanford Site currently meets Residential use standards 
and, of the remaining land, the Department actively uses only 3,300 hectares (8,150 
acres) for industrial and storage/disposal activities. The storage of plutonium onsite is 
a major determinant of future land use because of buffer area and emergency planning 
requirements. In addition, the disposal and waste management activities in the 200 
Area require an appropriate buffer area. As a result, the anticipated land use at the site 
is different from the maximum allowable use. 

The site's Base Case cleanup strategies are aggressive in the 100 Area, assuming the 
complete dismantlement of the six reactors, removal of the reactor cores, and 
extensive excavation of contaminated soils. In contrast, the 200 Area remains 
Controlled Access for storage/disposal and waste management activities in all 
alternative cases. These two factors limit the range of variability in alternative land
use scenarios and their cleanup costs. 

Alternative Land-Use Case Acreages* 

MAXIMUM FEASIBLE GREEN FIELDS 

In this most aggressive cleanup scenario, almost 101 ,000 hectares (250,000 acres) 
could meet Residential use standards. However, since the disposal activities remain in 
the 200 Area, the associated buffer requirements continue to apply. Therefore, despite 
a significant increase in land meeting residential standards, the anticipated uses in this 
case do not vary significantly from the Base Case. In addition, the Maximum Feasible 
Green Fields case results in the loss of industrial infrastructure in the 300 and 400 
areas. 

0 

2,300 

0 

261,200 

89,000 

$51.7 billion 
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IDAHO NATIONAL ENGINEERING LABORATORY 
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Idaho National Engineering Laboratory 

LAND-USE SUMMARY 

The Idaho National Engineering Laboratory is the largest and most remote of the five 
sites included in the analysis. Under the Base Case, 99 percent of the land area meets 
the land-use standard for Residential use, as only small areas of the site were used for 
production or storage/disposal activities. The contaminated areas and facilities present 
only limited opportunities for alternative land uses. In addition, the site's Base Case 
decommissioning assumptions are aggressive, assuming "clean closure" and removal 
of all contaminated material. As a result, the Base Case costs approximate the 
Modified and Maximum Feasible Green Fields costs. The only major change in land 
use occurs in the Iron Fence Case, in which a large area of approximately 77,600 
hectares (192,000 acres) containing unexploded ordnance is not fully remediated. 

Alternative Land-Use Case Acreages* 

IA'*Uu 
stanct.ri:l 

Storage & 
Disposal 

Open 

Industrial 

R$Creatlonal 

Residential 

Agl'lcultural 

COST 

Ukety 
Use 

524;816 

45,000 

0 

0 

0 

0 

540 

0 

569,276 

0 

$18.5 billion $17.2 billion $17.3 billion 

* Acre numbers have been rounded for presentation. 

MAXIMUM FEASIBLE GREEN FIELDS 

$17.3 billion $18.5 billion 

This most aggressive case for the Idaho National Engineering Laboratory results in 
only a small increase in cost from the Base Case. Some of the highest cost projects at 
the site (Idaho Chemical Processing Plant Tanks, Radioactive Waste Management 
Complex) have no other reasonable end state, and their costs remain constant across 
the alternative cases. Under this scenario, only an additional 160 hectares (400 acres) 
of land are added to the Residential use category. 

While the site is essentially clean, its remote location and environmental setting limit 
any interest in reuse or redevelopment. In addition, State laws prohibiting new wells 
in the Snake River Plain Aquifer preclude any possibility of Residential or 
Agricultural use. 

$19.0 billion 
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OAK RIDGE RESERVATION 
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Oak Ridge Reservation 

LAND-USE SUMMARY 

The Oak Ridge Reservation is the smaller of the two sites located in environmental 
settings with high Water tables. While the majority of the site is uncontaminated, the 
compact nature of the site and the three major production areas limit use of that land 
to Open Space. In addition, the Oak Ridge National Laboratory and the Y-12 Plant 
have established continuing missions that limit their variability in all cases except 
Maximum Feasible Green Fields. A significant portion of cost at the site is allocated 
to monitoring and addressing the migration of contamination from numerous areas of 
buried waste. These costs remain constant for all cases except for Maximum Feasible 
Green Fields. 

Alternative Land-Use Case Acreages* 

MAXIMUM FEASIBLE GREEN FIELDS 

The Oak Ridge Maximum Feasible Green Fields scenario is the most aggressive 
cleanup proposed in the analysis. While the additional acreage meeting Residential 
land-use standards is not large, the task of excavating, treating and disposing large 
areas of buried waste at Oak Ridge National Laboratory, Y-12 Plant, and K-25 Plant, 
and large volumes of contaminated sediment from White Oak Lake result in a 520 
percent increase in life-cycle cost. The majority of this cost increase is from treatment 
and disposal of previously buried waste. As in the other Maximum Feasible Green 
Fields scenarios, the existing industrial infrastructure is removed, and potentially 
sensitive habitat is disturbed. 

Under this scenario, the entire site is clean enough for Residential use and there is 
local interest in residential development of the site, especially along the banks of the 
Clinch River. Private sector interest in industrial development on the site may be 
limited by the removal of existing infrastructure. 
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Rocky Flats 

LAND-USE SUMMARY 

The Rocky Flats Environmental Technology Site represents the smallest 2,500 
hectares (6,216 acres) of the five sites discussed in this analysis. The majority ofland 
is uncontaminated and meets Residential land-use standards, but is currently limited to 
use as a buffer area for the plutonium stored at the site. This buffer area contains large 
areas of sensitive tall grass prairie habitat as well as Preble's jumping field mouse 
habitat. The core area of the site is the focus of cleanup efforts and measures only 155 
hectares (384 acres). Under all cases, except for Maximum Feasible Green Fields, 
this core area attains Industrial land-use standards to allow for potential environmental 
technology development activities. 

COST 

*Acre numbers have been rounded for presentation. 

MAXIMUM FEASIBLE GREEN FIELDS 

The Maximum Feasible Green Fields scenario for this site envisions the complete 
removal of all contaminated soil, building materials, and previously buried waste. 
Under this scenario, the entire site meets Residential use standards. The excavation of 
buried waste and the disposal of all remediation waste at an offsite location results in a 
significant (50 percent) increase in life-cycle cost. In addition, cleanup activities 
remove all existing industrial infrastructure and disturb/damage tall grass prairie and 
jumping mouse habitat. 

While land at the site would be clean enough to support Residential uses, the 
extensive private ownership of mineral rights may preclude full residential 
development. Some of the land might eventually be dedicated to residences, wildlife 
management areas, and mining activities. 
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Savannah River Site 

LAND-USE SUMMARY 

The Savannah River Site is the larger of the two sites (the other being Oak Ridge 
Reservation) located in humid environmental settings. The majority of the surface area at 
the site is uncontaminated. However, contaminated surface waters and sediment (streams 
south of production areas, L Lake, Par Pond) limit most of the remainder of the site to 
Open Space use. The area of the site north of the production areas is not affected by 
surface or ground-water contamination and therefore meets the land-use standard for 
Agricultural use. 

The Base Case remediation strategy assumptions at this site are quite aggressive and, as a result, 
the Base Case costs at Savannah River Site approach those for the Recreational scenario. In 
addition, the end state of the five reactors and two chemical processing buildings is held 
constant, thereby limiting the variability of costs associated with alternative land-use cases. 

Alternative Land-Use Case Acreages* 

COST $48.8 billion $46.8 billion $46.9 billion $49.4 billion $49.7 billion 

* Acre numbers have been rounded for presentation. 

MAXIMUM FEASIBLE GREEN FIELDS 

The Maximum Feasible Green Fields Case for the Savannah River Site is limited by the 
possible end state for the five reactors, the chemical processing buildings and the 
Storage/Disposal Areas in the E, F, and H Areas. All these areas remain Controlled Access for 
storage and disposal because more aggressive remediation or decommissioning strategies pose 
the possibility of spreading more contamination to ground and surface water. Excavation, 
treatment, and removal of contaminated sediments in streambeds and Carolina Bay wetlands 
brings the majority of the site to Residential standards, with the corresponding disturbance of 
those sensitive habitats. Industrial infrastructure is removed and the potential for private sector 
reuse is reduced. The interest for residential development is limited, and given the 
environmental setting, it is likely that most of land would be used for resource or wildlife 
management areas. 

Maximum 
Feasible 

Green Fields 

Maximum 
Allowable 

Use 

645 

0 

2,400 

0 

150,955 

44,000 

$54.8 billion 
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SITE-SPECIFIC CONSTRAINTS ON FUTURE LAND 
USE 

The site-specific summaries presented above discussed land use primarily in terms of 
"maximum allowable use" (i.e., the standards that exist currently or could be 
achieved). While such uses can be achieved in theory, other factors such as legal 
commitments and ongoing mission needs may affect whether such uses are likely to be 
achieved. To illustrate how site-specific constraints may affect future use, the 
following table compares, for the Base Case, maximum allowable future land use with 
the most likely future land use at the five highest-cost sites. 

Comparison of Maximum Allowable and Anticipated Land Use 

Lanci-Ute~. 
I 

u_.~~m~m·AitowableU" UkelyUse 
(Acr••~) (Acre$'"} 

Agricultural 132,500 0 

Residential 861,000 0 

Recreational 3,000 72,000 

Industrial .· ... 14,000 58,000 

Open Space 147,500 1,028,000 

Storage and~ 
... 

10,000 9,500 I. 

Total Acres 1,167,500 1 '167,500 

*Acre numbers have been rounded for presentatio.n 

This comparison indicates that nearly 400,000 hectares (1 million acres) (85 percent of the 
total land area) at these sites currently meet or could be remediated to meet Residential or 
Agricultural use standards. However, none of these acres are likely to be used for 
agriculture or residences, given site-specific constraints. Instead, these areas are likely to 
be used for Open Space, Recreational, or Industrial purposes. At the Idaho National 
Engineering Laboratory, for example, all of the land with maximum allowable use 
designated as Residential is most likely to be used for Open Space or Industrial purposes. 

The following paragraphs provide examples of how several key types of site-specfic 
constraints may affect future land use. 

Legal Commitments - At some sites, future land-use and technology strategy has been 
determined through the regulatory process (e.g., a signed Record of Decision). A host of 
other legal commitments exist. Local laws can place restrictions on access to ground water 
(e.g., the Snake River Plain Aquifer in Idaho). All these legal mechanisms limit land uses 
considered for federally controlled sites or place land-use decisionmaking in the hands of 
other parties. Legal commitments limit future-use options for approximately 292,000 
hectares (720,000 acres) (77 percent) of the uncontaminated land at the five highest
cost Environmental Management sites. 

Technical Constraints- Some contamination problems (e.g., ground water 
contaminated with tritium) have no viable removal strategies compatible with 
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Agricultural or Residential land uses. Containment technologies and restrictions on 
ground-water use are the only means to manage such problems. Other contamination 
problems present unacceptably high risks to workers using conventional construction
type removal technologies and must be remediated by use of remote or robotic 
technologies. Technical constraints restrict future-use options for approximately 
38,300 hectares (95,000 acres) (1 0 percent) of the uncontaminated land and 17,400 
hectares (43,000 acres) (20 percent) of the contaminated land at the five highest-cost 
Environmental Management sites. 

Safeguarding of Natural, Historical and Cultural Resources- The buffer areas at 
several Environmental Management sites support endangered species (e.g., red
cockaded woodpeckers at the Savannah River Site) or ecologically unique habitats 
(e.g., the tall grass prairie at the Rocky Flats Environmental Technology Site). Certain 
buildings are part of the nation's historical heritage due to their role in developing 
nuclear weapons and energy and have been designated National Historic Landmarks. 
These resources limit future use for approximately 56,500 hectares (140,000 acres) of 
uncontaminated land and some contaminated land at the five highest-cost sites. 

Site Safety Considerations- Site safety considerations require that activities be 
limited to land for ongoing missions including research and storage/disposal of waste. 
In addition to land for housing these activities, in the past large areas of land have 
been set aside to provide buffer zones for those activities involving dangerous 
materials and weapons production. Future site missions, including long-term storage 
of nuclear weapons material, will determine whether those buffer zones can be 
contracted or must be maintained. Current projected land uses include only minimal 
buffers around disposal areas and do not include buffers for future research or storage 
missions. Approximately 2,600 hectares ( 6,500 acres) (3 ·percent) of contaminated 
land are restricted for storage, disposal and buffer purposes at the five highest-cost 
Environmental Management sites. 

Practical Constraints- Given that permanent disposal of waste and continued 
research missions are planned for portions of four of the five sites analyzed, there are 
practical limitations to the future use of land adjacent to storage/disposal or research 
facilities. Spatial relationships are also significant. Parcels of clean land effectively 
surrounded by industrial or waste storage/disposal areas cannot be effectively used for 
many activities. Spatial and other practical constraints limit future-use options for 
approximately 20,000 hectares (50,000 acres) (5 percent) of uncontaminated land at 
the five sites analyzed. 

Although a comprehensive listing would be too extensive here, a summary of the key 
factors constraining land use at the five highest-cost sites is included in the following 
table to provide a greater understanding of individual site constraints. 
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Permanent 
Disposal Areas 

Ongoing Mission 
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Key Constraints at Five Highest-Cost Sites 

• Burial Grounds 

• Sanitary Landfill 

• Proj)osed 
Regional Landfill 

• B Area 

• New Tritium 
Facility 

• Environmental 
Restoration 
Disposal Facility 

• 200 Area 

• Laser 
Interferometer 
Gravitational 
Wave 
Observatory 

• Pacific Northwest 
National 
Laboratory 

• Radioactive 
Waste 
Mana~ement 
Compex 

• Idaho 
Chemical 
Processing 
Plant 

o ArmyTank 
Shielding 
Facility 

• Corrective 
Action 
Management 
Unit 

• Old Landfill 

• New Sanitary 
Landfill 

• Environmental 
Technology 
Development 

• Burial Grounds at 
Oak Ridge 
National 
Laboratory, K-25, 
and Y-12 

o Oak Ridge 
National 
Laboratory 

• Y-12 Defense 
Programs 

• Oak Ridge 
Associated 
Universities 
Energy Research 



Future Use Points of Contact and Reference List 

Argonne National Laboratory - East 
Tim Crawford (708) 252-2436 

Argonne National Laboratory- East, 
Laboratory Integrated Facilities Plan, 
FY94. 
Document No. JOSTD-1 06-G-T006 

FY 1993 - Site Development Plan. 

Brookhaven National Laboratory 
Joseph Eng (516) 334-7982 

Brookhaven National Laboratory, 
Future Land Use Plan. August 31, 
1995 

The Impact of Brookhaven National 
Laboratory on the Long Island 
Economy. June 1995. 

I992 Site Development Plan, 
Brookhaven National Laboratory 

Fermi National Accelerator 
Laboratory 
John Kasprowicz (708) 252-2691 

FY 1993 Site Development Plan, 
Fermi National Accelerator 
Laboratory. 

Fernald Environmental 
Management Project 
Sue Peterman (513) 648-3179 
Gary Stegner (513) 648-3153 

Fernald Citizens Task Force, 
Recommendations on Remediation 
Levels, Waste Disposition, Priorities 
and Future Use. July 1995 

Fernald Citizens Task Force Tool Box. 
October 1994. 

Hanford Site 
Paul Krupin (509) 372-1112 

The Future for Hanford: Uses and 
Cleanup, the Final Report of the Hanford 
Future Site Uses Working Group. 
December 1992. 

Comprehensive Land Use Plan For the 
Hanford Site, DRAFT. (to be released 
June 1996) 

Hanford Remedial Action Environmental 
Impact Statement, DRAFT. (To be 
released June 1996) 

Hanford Site Development Plan. May 
1993. DOE/RL-93-19 

The Hanford Strategic Plan, DRAFT, 
1996. 

Idaho National Engineering Laboratory 
Dan Shirley (208) 526-9905 

Long-Term Land Use Future Scenarios for 
the Idaho National Engineering 
Laboratory. August 1995. 

Idaho National Engineering Laboratory, 
Site Development Plan, 1994. DOE/ID-
10390. 

DRAFT, 1995, Idaho National 
Engineering Laboratory Comprehensive 
Facility and Land Use Plan. 

Kansas City Plant 
Phil Keary (816) 997-7288 

FY 1994, Kansas City Plant, Site 
Development Plan. 

Kansas City Area Operations Plan. 
January 1996. 
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Lawrence Livermore National 
Laboratory 
Rick D' Arienzo 
Shaun Kesterson 

(510) 422-9247 
(510) 637-1702 

FY 1995 Site Development Plan. 
UCRL-LR-110253-95. 

FY 1995 Technical Site 1nformation. 
AR-1183655-94 

Los Alamos National Laboratory 
Pete Crowley (505) 665-8764 
Juan Griego (505) 665-6439 
Bill Pelzer (505) 667-7756 

Site Development Plan, Annual 
Update 1993, Los Alamos National 
Laboratory. LALP-93-27. 

Mound Plant 
Tim Sullivan (513) 865-3220 

Mound Plant, Site Development Plan, 
FY 1996. 

Nevada Test Site 
Tim Killen (702) 295-1288 

Nevada Site Development Plan, 
September 21, 1994. 

Nevada Test Site, DRAFT, 
Environmental Impact Statement. 
January 1996. 

Oak Ridge Reservation 
Gary Bodenstein (423) 576-9429 
Dave Kendal (423) 576-9359 

Future Land Use Process for Oak 
Ridge Operations, A Report to the 
U.S. Department of Energy on the 
Recommended Future Use of the Oak 
Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and the Portsmouth 
Gaseous Diffusion Plant. December 
1995. 
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Oak Ridge Reservation, Site Development 
Plan. June 1994. ES/EN/SFP-22. 

Paducah Gaseous Diffusion Plant 
Carlos Alvarado (502) 441-6804 
John Morgan (502) 441-5069 

Future Land Use Process for Oak Ridge 
Operations, A Report to the U.S. 
Department of Energy on the 
Recommended Future Uses of the Oak 
Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and the Portsmouth 
Gaseous Diffusion Plant. December 1995. 

DRAFT, Site Management Plan (to be 
released mid-1996) 

Pantex Plant 
Gordon Gabert 
Sharon Buell 

(806) 477-3163 
(806) 477-4041 

Pantex Plant, FY 1994, Site Development 
Plan, PLN14. 

Pantex Plant Future Use 
Recommendations. December 1995. 

FY 1997 Pantex Plant Capital Asset 
Management Process (CAMP) Report. 

Pinellas Plant 
David Ingle (813) 514-8943 

FY 1996 Community Transition Plan, 
Pinellas Plant Community Reuse 
Organization. October 1995. 

FY 1994, Pinellas Plant Construction Plan 
and Site Development Plan. March 1994. 
MMSC-FAC-94110,UC-700 



Portsmouth Gaseous Diffusion 
Plant 
Bob Barnett 
Sandy Childers 
John Sheppard 

(616) 897-2700 
(614) 897-2336 
(614) 897-5510 

Future Land Use Process for Oak 
Ridge Operations, A Report to the 
U.S. Department of Energy on the 
Recommended Future Uses of the Oak 
Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and the Portsmouth 
Gaseous Diffusion Plant. December 
1995. 

Site Development Plan - Portsmouth 
Uranium Enrichment Plant. July 
1992. 
POEF-3001. 

Rocky Flats Environmental 
Technology Site 
Laura Johnston 
Frazer Lockhart 

(303) 966-4755 
(303) 966-7846 

Future Site Use Recommendations, 
Future Site Use Working Group. July 
1995. 

Site Development Plan, FY I993, 
Rocky Flats Plant. 
Rocky Flats Environmental 
Technology Site, Accelerated Site 
Action Plan, DRAFf, 1995. 
Rocky Flats Environmental 
Technology Site "Vision," DRAFf. 
November 1995. 

Sandia National Laboratories -
Albuquerque 
Deborah Garcia 
5460 

(505) 845-

Karen Talbot-Rohde (505) 881-
7180 

Handbook: Baseline For Future Use 
Options. June 1995. 

Sandia National Laboratory Site 
Development Plan FY I995, Sites 
Planning Department, 1995. 

I993 Environmental Report. SAND94-
1293 UC-630. 1994. 

Workbook: Future Use Management Area 
I, Sector P, The Withdrawn Area. October 
1995. 

Workbook: Future Use Management Area 
2, Sectors 2E and 2G, Areas I - V. 
September I995. 

Workbook: Future Use Management Area 
3,4,5, and 6, Sector 3B Ross Aviation, 
Inc.; Sector 4C, Allied Signal Federal 
Management and Technology, New 
Mexico; Sector 5M, Mazano 
Administrative Storage Area; Seccor 6A 
Tijeras Arroyo and Arroyo Del Coyote. 
January 1996. 

Workbook: Future Use Management Area 
7, Sector D Igloo Area and Test Sites; 
Sector F DOE Buffer Zone; Sector H 
Training Areas; Sector I 
Test Sites; Sector K Thunder Range; 
Sector L Pendulum Site Area; Sector N 
Coyote Test Area; Sector Q Inhalation 
Toxicology Research Institute. March 
I996. 

Sandia National Laboratories -
California 
Deborah Garcia (505) 845-5460 

FY I995 Site Development Plan. 
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Savannah River Site 
Virginia Gardner (803) 725-5752 
Gail Jernigan (803) 725-4535 
Cris Van Horn (803) 725-5313 

Stakeholder-Preferred Options for 
SRS lAnd and Facilities. January 
1996. 

lAnd-Use Baseline Report, Savannah 
River Site. June 1995. WSRC-TR-95-
0276. 

Savannah River Site, 1993, 
Predecisional Draft, Site 
Development Plan. WSRC-RP-93-
477. 

DRAFT- FY95 Site Development Plan 
for the Savannah River Site. 
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APPENDIX E.1 

PRODUCTIVITY IMPROVEMENT 

The amount by which the Department can improve productivity over time will have a 
large effect on the life-cycle cost of the Environmental Management program. For 
example, if the Department improves productivity, defined as the ratio of outputs-to
inputs, at an annual rate of one percent from 2000 to 2050, the same scope of work 
can be accomplished in 2050 for approximately one-half the cost of completion in 
2000. Larger productivity improvement rates would have an even more dramatic 
effect over the long-term. Therefore, the Department is concerned about productivity 
improvement for two major reasons. First, because productivity improvement can 
have a large effect on life-cycle cost, the accuracy of the Baseline Report cost estimate 
is dependent on addressing the issue of productivity improvement. Second, the 
Department is interested in improving productivity to actually reduce the life-cycle 
cost of the program.. This appendix only addresses the first reason. 

The Department approached the problem of forecasting productivity improvements for 
the Baseline Report in two ways. First, Headquarters asked field sites to develop cost 
estimates for the Baseline Report that reflect anticipated cost savings due to 
productivity improvement. The data submission from several sites reported cost 
savings due to productivity improvements in the short term, from FY 1996 through 
FY 2000. On average, site submissions indicated that they will be approximately five 
to ten percent more productive in FY 2000 than in FY 1996. The Base Case reported 
in Chapter 4 reflects these site-reported cost savings. The majority of these savings 
stem from site productivity improvement initiatives aimed at reducing overhead costs, 
reforming contracting procedures, improving project definition, reengineering 
business processes, streamlining cleanup activities, and preventing pollution. Only a 
small number of site submissions, however, indicated that productivity will increase 
after this period. A primary reason for this is the difficulty of estimating productivity 
improvements far in the future. 

For this reason, the Department developed an additional case based upon the 
assumption that the Department would improve productivity in the long-term (post
FY 2000) at a rate consistent with the past performance of the federal government. 
Historical data from the federal government indicates that productivity has grown at 
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approximately one percent annually over the long term. 1 Major reasons behind these 
annual productivity improvements include adopting improved technologies, using 
existing technologies more efficiently, and improving management structures. 
Increasing productivity at this rate will result in a life-cycle cost of approximately 
$195 billion, a savings of $32 billion from the Base Case. 

1Bureau of Labor Statistics. Productivity Measures for Selected industries and Government Services. March 1994; 
American Productivity and Quality Center. 
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APPENDIX E.2 

DISCOUNTING 

The benefits received by the public or by an individual from government and private 
expenditures often are experienced at approximately the same time that the costs are 
incurred. This, however, is not always true. In the case of the Environmental 
Management program, 90 percent of costs will be incurred over the next 45 years; 
however, many of the benefits will be experienced far after this period. Therefore, in 
programs such as the Environmental Management program, the time at which benefits 
and costs are experienced becomes an important consideration. 

For example, a dollar spent in ten years is worth less than a dollar spent today because 
today's dollar could be invested in a savings account or another investment and be 
worth more than a dollar in ten years. For this reason, policy analysts "discount" 
future costs and benefits so that all costs and benefits are evaluated at their worth in 
terms of today's dollars. Intuitively, "discounting" implies that future costs and 
benefits are worth less than costs and benefits received today. To determine how 
much less future costs and benefits are worth, analysts typically apply a discount rate. 
For example, a five percent discount rate implies that $1.05 received in one year is 
worth a dollar today. 

CHOOSING A DISCOUNT RATE 

A major issue in discounting future costs and benefits is selecting the appropriate 
discount rate. This choice often has a major effect on policy analysis results (as 
discussed in the next section). Analysts emphasize the use of two major variables to 
determine the proper discount rate. The first variable is the rate at which people are 
willing to sacrifice present consumption for future consumption. This is often called 
the time preference rate or the social rate of time preference. Second, public projects 
use resources that can be employed in private investment projects. Thus, if private 
investment projects yield 15 percent, diverting resources from private investment to 
public projects entails an opportunity cost of 15 percent or an opportunity cost rate of 
15 percent. The return on private investment is often called the opportunity cost rate. 
The discount rate is usually approximated as one of these two rates. Using an 
appropriate discount rate, policy analysts can calculate the "present value" of streams 
of costs and benefits. 

Based on analysis of the social rate of time preference and the opportunity cost rate, 
the U.S. Environmental Protection Agency and the Office of Management and Budget 
suggest using real discount rates (above inflation) of approximately three percent to 
seven percent. 
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EFFECT OF DISCOUNTING ON BASE CASE AND 
ALTERNATIVE CASE COST ESTIMATES 

Table E.1 displays life-cycle costs in constant 1996 dollars and present value costs for 
the Base Case and nine alternative cases. The present value cost for each case was 
calculated separately using a three percent and a seven percent discount rate. Table 
E.1 also ranks the cases from least expensive (1) to most expensive (10). As is 
evident from this presentation, discounting results in a different relative ranking of the 
cases based upon cost. This is most evident in the funding reduction case. In constant 
1996 dollars, the funding reduction case is the second most expensive case. In 
contrast, the present value cost of the funding reduction case is the second least costly 
alternative. The major reason for this difference is that the funding reduction case 
shifts costs farther into the future. Shifting costs farther into the future translates into 
a lower present value. To a lesser extent, costs for the delaying waste disposal case 
are higher than those for the Base Case in constant 1996 dollars, but have a lower 
present value cost than the Base Case. Discounting has little effect on the relative cost 
ranking of the other cases because the time profile of costs is similar for these cases. 

Table E.1. Life-Cycle Costs for Base Case and Alternative Cases 



APPENDIX F 

SCIENCE AND TECHNOLOGY 

BACKGROUND 

The Environmental Management program has a mission to manage and direct focused, 
solution-oriented technology development. The program uses a systems approach to 
achieve its goals: reducing waste management life-cycle costs, reducing risks to people 
and the environment during and after cleanup, and solving cleanup problems that 
currently have no solution. The program has identified five major problem areas 
requiring technology development: mixed waste, tank waste, contaminated soils and 
ground water, landfills, and decommissioning facilities. The Office of Science and 
Technology formed teams for each of the five areas to concentrate technical efforts. In 
addition, the Office of Science and Technology formed three discipline-oriented, 
crosscutting technology programs that provide technology systems to the five focus 
areas. 

Budgetary constraints make cost reduction critical. Potential cost savings are a key 
factor in allocating technology development funds to the focus areas and the 
crosscutting programs. Potential savings also give regulators and stakeholders 
information useful for evaluating the value of a new technology. The Office of 
Science and Technology is currently supporting the develqpment of approximately 170 
technology systems. Of these, approximately 120 have cost savings as a primary 
objective. Thirty-seven of these 120 technology systems serve as the basis for 
estimating cost savings in the analysis of the 1996 Base Case. Table F.l displays the 
37 technologies by focus and crosscutting program area. 
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Table F.1. Technology Systems/Subsystems Used to Estimate 
Potential Cost Savings 

Plumes Contamination Focus Area 

Decontamination and Decommissioning Focus 
Area 

Tanks Focus Area 

Dynamic Underground Stripping 

Horizontal Environmental Wells 

In Situ Bioremediation 

Recirculating Wells 

Resonant Sonic Drilling 

Passive Soil Vapor Extraction 

Thermally Enhanced Vapor Extraction System 

LASAGNA'"' 

In Situ Anaerobic Bioremediation 

In-Well Vapor Stripping (NoVocs)r"' 

Automated Control System for Soil Vapor Extraction 

Conversion of Asbestos-Containing Material into a Nonregulated 
Material 

The Beneficial Reuse of Radioactively Contaminated Scrap Metal 

Advanced Worker Protection System 

Pipe Explorerr"' 

Cesium Separation from Radioactive High-Level Waste by Crystalline 
Silico-Titanate ion Exchange Resin 

Cesium Separation from Radioactive High-Level Waste by Resorcinol
Formaldehyde ion Exchange 

Enhanced Sludge Washing of Radioactive High-Level Waste 

~----~~~~--~~~--~ ~--------~ 



ASSUMPTIONS 

The Office of Science and Technology made the following assumptions to develop 
projected cost savings which are attributable to technology development and 
summarized in the results section below: 

(1 ) Projected technology development cost savings are based on replacing existing 
technologies assumed in the Base Case. Cost savings are proportional to the 
scope of the program. Thus, technology development cost savings for the 
highest land-use case in the sensitivity analysis will be greater than that for the 
Base Case. 

(2) Technology development cost savings are based on projected cost savings from 
37 of approximately 170 technology systems, of which 120 technology systems 
have identified cost reductions as their primary goal. The selected 37 
technology systems/subsystems are at a more mature level of development than 
those not selected. In the private sector, about one in three technologies under 
advanced development- at the same relative stage of research demonstration 
as these selected 37 systems - is likely to be a commercial success. Therefore, 
selecting the most promising 37 out of 120 technology systems to estimate the 
aggregate potential cost savings should be a reasonable assumption. 
Consistently, the total investment for the development of over 170 innovative 
technology systems/subsystems during the period FY 1990 to FY 1999 has been 
estimated to be approximately $3 billion (1996 constant dollars). 

(3) Projected cost savings affect only direct environmental management costs. 
Indirect and support costs are not affected. 

(4) Savings from the 37 technologies accrue over the entire environmental 
management life-cycle. Potential savings from future substitutions of even 
more cost-effective (not yet developed) technology systems/subsystems are not 
included. 

(5) Cost savings are calculated using conservative "success coefficients." These are 
technology-specific, judgment-based reductions to savings, which recognize that 
regulatory and technical uncertainties associated with new technologies will 
reduce the probability of their successful application in all cases. 

(6) In all cases, the detailed calculations of the individual technology system cost 
study are individually subject to changes as cleanup plans and scenarios become 
finalized and articulated. In addition, full-scale demonstration will provide 
updated cost and performance data that will affect the individual technology 
system cost studies. However, the projected overall or aggregate level results 
remain valid because of the influence of conservative factors, such as the 
"success coefficients." 
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METHODOLOGY 

Estimating potential cost savings from the successful application of the 37 emerging 
technology systems/subsystems is a three-step process. The process is necessarily 
predictive in nature because the 37 technologies have not had sufficient production 
application to build detailed historical cost and performance data bases. As a result, 
the cost savings projection estimate methodology uses conservative assumptions and 
practices to avoid overestimating the potential cost savings. 

Development of Alternative Technology System 
Use Scenarios 

The first step in the process is developing an implementation scenario for each of the 
37 alternative technology systems. These scenarios will serve for comparison with 
existing technology systems that underlie environmental management costs in the 
Base Case. Ultimately, cost savings will be realized when the Department substitutes 
alternative technology systems that will realize cost reduction for existing baseline 
technology systems that are used to build up costs in the Base Case. Figure F. I 
illustrates an example alternative technology system-in situ bioremediation; it would 
substitute for an ex situ air stripping pump-and-treat system for ground water 
contaminated with volatile organic compounds. For each potential substitution, the 
preliminary condition (for example, contaminated ground water) must be equivalent 
for both systems, and the end product of the alternative system must be equivalent to 
or better than the end product of the existing system. 

Extraction 
Wells 

Treatment System: 
Air Stripping and 

Contaminant 
Destruction 

Reinjection 
Wells 

Existing Ground-water Treatment System 

Nutrient 
Injection 

In-situ 
Bioremediation 

Substitute Emerging Technology System 

Figure F.1. Example of Comparable Technology System 

For each pair of comparable application scenarios, life-cycle costs to construct, 
operate, and maintain an operating-scale system are estimated. Unit costs for each 
system are derived by dividing total life-cycle costs of each system by the volume of 
waste or contaminated media treated. Uncertainties in costs for emerging technologies 



result in estimates with confidence ranges usually between -30 and +50 percent. To 
preserve the conservative nature of the projected savings estimate, the upper end of 
the range is typically employed. Dividing the unit cost estimate for each alternative 
technology system by its existing technology system counterpart produces a life-cycle 
unit cost reduction factor for each of the 37 technology systems. 

Application of Unit Cost Reduction Factors 

Base Case life-cycle costs are composed of cost elements from each of the three major 
functional elements. 

To calculate projected potential savings for specific cost elements, the type and 
volume of waste or contaminated media involved and the existing technology system 
to be employed must be identified. Potential savings are only available to the subset 
of cost elements that employ an existing technology system for which there is an 
applicable alternative technology system/subsystem. Multiplying the direct unit 
cleanup costs for the existing technology by the unit cost reduction factor and the 
volume of waste or contaminated media to be treated in a cost element for which an 
alternative technology system exists results in a "raw" projected cost savings for that 
cost element. 

There are instances where more than one of the 37 alternative treatment systems can 
substitute for an existing technology system in a cost element. For example, both in 
situ bioremediation and in-well vapor stripping could substitute for ex situ pump-and
treat air stripping of contaminated ground water. Site-specific conditions will usually 
dictate which substitution is optimal. Nevertheless, to preserve the conservative 
nature of the projected cost savings, the alternative technology system with the lowest 
unit cost reduction factor (least amount of estimated potential savings) is always 
substituted for each existing baseline technology system where multiple substitutions 
were possible. 

Use of "Success Coefficients" 

Raw projected cost savings for each applicable cost element are adjusted using 
conservative "success coefficients." These are technology-specific, judgment-based 
reductions to savings related to the recognition that regulatory and techniqal 
uncertainties associated with new technologies may reduce the probability of their 
successful application in all cases. There are three areas in which a success coefficient 
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is applied: 1) technology applicability, because data are sometimes incomplete 
regarding waste characterization, planned action by the sites, and the emerging 
technology performance and cost, 2) stakeholder and regulator acceptance, and 3) site
specific institutional and schedule constraints. The Office of Science and Technology 
Development assigned a coefficient ranging in value from zero to one (most are in the 
range of 0.5 - 0.9) for each of the three factors above for each of the 37 technologies. 
To calculate projected cost savings for specific cost elements, raw projected cost 
savings are adjusted by each of the three success coefficients for a given emerging 
technology system. 

RESULTS 

Conservative projected cost savings from the Science and Technology Development 
program, for the first decade's $3 billion investment, are estimated in the range of $15 
to $20 billion for the Base Case. The range of potential savings is attributable to the 
associated range of "success coefficients" used by the cost engineers and system 
technologists in their calculations. Relative to expenditure profiles, these savings are 
estimated to have a slight impact on the Base Case treatment and remediation 
expenditures before 1998, but the estimated savings will increase to a level equal to 
approximately 13 percent of projected treatment and remediation expenditures for the 
remainder of the environmental management life cycle. Because these estimated cost 
savings are related to existing treatment and remediation systems and their scheduled 
implementation, most of the savings will be realized from 2000 to 2030. Although the 
technology systems in this analysis are at various stages of development, the selected 
suite of 37 innovative technology systeryts will presumably be fully developed and 
implemented during the 1990 to 1999 timeframe. 



APPENDIX G 

POLLUTION PREVENTION 

Section 3170 of Public Law 103-337, The National Defense Authorization Act for FY 
1995, requires the Department of Energy to include a discussion on pollution 
prevention in the 1996 Baseline Environmental Management Report. This section of 
the Baseline Report responds to that legislative mandate by: (1) summarizing the 
Department of Energy's pollution prevention program, and (2) discussing the 
program's potential impact on reducing life-cycle costs of the Department of Energy's 
environmental management efforts. 

POLLUTION PREVENTION PROGRAM OVERVIEW 

The Office of Environmental Management established a Pollution Prevention program 
in 1991. The Department of Energy defines pollution prevention as the use of 
materials, processes, and practices, including recycling activities, that reduce or 
eliminate the generation and release of pollutants, contaminants, hazardous 
substances, and waste into land, water, and air. This section describes the Pollution 
Prevention program's objectives, goals, status, and future directions. 

Program Objectives and Goals 

The overall program objective is to minimize pollutant generation and release by 
implementing cost-effective technologies, practices, and policies. Partnerships among 
government agencies and private industry are used to achieve this objective. The 
Department of Energy has committed to meeting the following waste reduction goals 1 

by 2000: 

• 

• 

• 

Reduce the generation of radioactive, low-level mixed, and hazardous waste 
from routine operations by 50 percent. 

Reduce the generation of sanitary waste from routine operations by 33 percent. 

Divert 33 percent of sanitary waste from all operations for recycling . 

Achieving these goals will result in significantly decreased waste-related expense that 
could represent an accumulated savings of over $1 billion by 2010 and of $5 billion 
over the environmental management life cycle. These goals should be attainable 
based on benchmarks from similar organizations involved with radioactive waste 
management. For example, the commercial nuclear power industry and the United 
States Navy reduced generation of low-level waste by 75 percent in six years 

1The percentage reductions for these goals were established using 1993 waste generation 
rates as a baseline. 
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following passage of the Low-Level Waste Policy Amendments Act of 1985. Part of 
this reduction occurred as a result of improved volume reduction treatment processes; 
however, the principal reduction resulted from limitations on waste quantities allowed 
for disposal and from surcharges on waste generators. The Department of Energy is 
currently applying this industry approach by holding its waste generators accountable 
for both the quantity of newly generated waste and the direct cost(s) of managing the 
waste until final disposition. Beginning in FY 1996, selected Department of Energy 
sites will participate in a pilot program that will charge waste generators for the cost of 
disposing of their waste. 

The United States Navy has documented a series of case studies in which hazardous 
waste generation rates were reduced significantly, sometimes up to 80 to 90 percent. 
Based on these results, the Department of Energy's goal of a 50 percent reduction 
should be achievable. 

Program Status and Direction 

The Department's commitment to pollution prevention is described in its 1996 
Pollution Prevention Program Plan. The Department has institutionalized the program 
by establishing a Pollution Prevention Executive Board, an Office of Pollution 
Prevention within the Environmental Management program, and pollution prevention 
coordinators at its field sites. An important element of the program is the "high return 
on investment" program that funds specific pollution prevention projects that have the 
largest "payback" potential. 

Cost Reductions from Specific Pollution 
Prevention Projects 

The Department has sufficient information for three specific categories of pollution 
prevention projects to report waste volume reductions and corresponding cost savings. 
These are: (1) high return on investment projects, (2) waste minimization/pollution 
prevention projects, and (3) past pollution prevention projects. 

In 1994, the Department sponsored pilot demonstrations of 13 high return on 
investment projects. Based on the success of these projects, an increase in funding 
was approved in FY 1996 for 22 projects in the high return on investment program. 
The Department is currently considering supplemental funding of nine additional 
projects. 

Cost savings, total project costs, and various other data are kept for each high return 
on investment project. These data are used to forecast life-cycle savings through 
2010, which is the useful life of most high return on investment projects. In addition, 
the Office of Pollution Prevention funded 26 projects (referred to in the table below as 
field projects) that did not meet the criteria for the high return on investment program 
but provided significant payback over a longer time period. Past pollution prevention 
projects have also resulted in cost savings. Table G. I summarizes projected life-cycle 
savings over ten years through 2005 for high return on investment projects (assuming 



the Board approves supplemental funding), field projects, and selected past pollution 
prevention projects for which cost savings data are available. Because the high return 
on investment program is still in the early stages, most of the savings illustrated are 
projected rather than actual savings. 

Table G.1. Projected Life-Cycle Savings 

Pollution Prevention Examples 

Current return on investment projects focus primarily on routine waste from 
Department operations. They include a wide range of simple and complicated 
projects and are applicable at many Department facilities. For example, a $5,000 
investment in laundering rags can avoid nearly $14,000 in yearly disposal costs. Dry
ice abrasion equipment is used in a more technology-intensive project that will clean 
surface radiation from lead-shielding bricks. A $500,000 investment yields a one-time 
savings of $1.2 million by avoiding disposal of a mixed radioactive waste. 

Historically, the Environmental Management program has overseen pollution 
prevention projects implemented throughout the Department. Although pollution 
prevention data were not required for reporting purposes, many sites kept track of 
their accomplishments. Some of these projects involved waste streams other than 
routine waste such as environmental restoration waste. For example, in 1994, 
modified procedures for soil borings avoided 150 metric tons (165 tons) of 
contaminated soil drill cuttings, saving $4.5 million in waste disposal costs. At 
Weldon Springs, the use of slightly contaminated soil as capping and stabilization 
materials in remediation projects elsewhere on the site prevented the soil from 
becoming a waste and saved about $15 million. At the Hanford Site, two liquid 

2Approved by the Pollution Prevention Executive Board. 
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effluents that had been discharged to evaporation ponds were eliminated by changing 
equipment and modifying existing systems to save over $26 million. 

Summary of Pollution Prevention Results 

Currently, the projected savings from specific projects for which data are available 
exceeds $1.6 billion. Other specific projects for which life-cycle data are not available 
would increase this figure. Many of these projects can be replicated or adapted at 
multiple sites throughout the Department. Although there are insufficient data to 
extrapolate total projected pollution prevention savings in a meaningful, quantitative 
way, it is not unlikely that complex-wide savings could be in the tens of billions of 
dollars. In addition, the Department has established goals for reducing the volume of 
radioactive, low-level mixed, sanitary, and hazardous waste from routine operations 
by 50 percent by the year 2000. Achieving these goals will reduce waste management 
costs by an estimated $5 billion over the environmental management life cycle. 
Regardless of total savings, actual results and projections from specific projects are 
unequivocal in demonstrating that pollution prevention activities save far more than 
they cost. Therefore, the Department will continue to pursue pollution prevention 
activities aggressively because they are consistent with the Department's core values 
for respecting the environment, and they result in a more efficient use of limited 
resources by reducing site operating costs. 



APPENDIX H 

DEPARTMENT OF ENERGY 

FREEDOM OF INFORMATION ACT PUBLIC READING 
ROOMS 

DISTRICT OF COLUMBIA 
U.S. Department of Energy Headquarters 
Freedom of Information Act Reading Room 
Room 1E-190, Forrestal Bldg .. 
1000 Independence Ave., SW 
Washington, D.C. 20585 
phone: (202) 586-3142 
fax: (202) 586-0575 
e-mail: none 

CALIFORNIA 
U.S. Department of Energy 
Oakland Operations Office 
Public Reading Room 
Environmental Information Center 
1301 Clay Street, Room 700 N 
Oakland, CA 94612-5208 
phone: (510) 637-1762 
fax: (510) 637-2011 
e-mail: lauren.noble@oak.doe.gov 

COLORADO 
U.S. Department of Energy 
Golden Field Office 
Public Reading Room 
14869 Denver West Pkwy. 
Golden, CO 80401 
phone: (303) 275-4709 
fax: (303) 275-4788 
e-mail: manions @tcplink.nrel.gov 

U.S. Department of Energy 
Rocky Flats Operations Office 
Public Reading Room 
Front Range Community College Library 
3645 West 112th A venue 
Westminster, CO 80030 
phone: (303) 469-4435 
fax: (303) 460-0047 
e-mail: none 

GEORGIA 
U.S. Department of Energy 
Southeastern Power Administration 
Legal Library 
2 South Public Square 
Samuel Elbert Building 
Elberton, GA 30635-2496 
phone: (706) 213-3818 
fax: (706) 213-3884 
e-mail: carolf@wapa.gov 

IDAHO 
U.S. Department of Energy 
Idaho Operations Office 
Public Reading Room 
850 Energy Drive 
Idaho Falls, ID 83402 
phone: (208) 526-8040 
fax: (208) 526-1926 
e-mail: medellkj @inel.gov 

ILLINOIS 
U.S. Department of Energy 
Chicago Operations Office 
Public Reading Room 
Document Department 
University of Illinois at Chicago 
801 South Morgan Street 
Chicago, IL 60607 
phone: (312) 996-2738 
fax: (312) 413-0424 
e-mail: snasatir@uic.edu 
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NEW MEXICO 
U.S. Department of Energy 
Albuquerque Operations Office 
Albuquerque Technical Vocational Institute 
South Valley Campus 
5816 Ysleta, SW 
Albuquerque, NM 87105 
phone: (505) 873-8347 
fax: (505) 873-8401 
e-mail: abc@svc.tvi.cc.nm.us 

Los Alamos Community Reading Room 
1450 Central, Suite 101 
Los Alamos, NM 87544 
phone: (505) 665-2127 
fax: (505) 667-5410 
e-mail: carmenr@lanl.gov 

NEVADA 
U.S. Department of Energy 
Nevada Operations Office 
Public Reading Room 
2621 Losee Rd .. , B-3 Building 
North Las Vegas, NV 89030 
phone: (702) 295-1623 
fax: (702) 295-1624 
e-mail: cic@egg.doe.gov 

OHIO 
U.S. Department of Energy 
Ohio Field Office 
Freedom of Information Act Public Reading 
Room 
I Mound Road 
Miamisburg, OH 45342 
phone: (513) 865-4468 
fax: (513) 865-5087 
e-mail: none 

OKLAHOMA 
U.S. Department of Energy 
Bartlesville Project Office/National Institute for 
Petroleum and Energy Research 
BPO/NIPER Library 
220 North Virginia A venue 
P.O. Box 2128 
Bartlesville, OK 74003 
phone: (918) 337-4371 
fax: (918) 339-4365 
e-mail: jsproman@bpo.gov 

U.S. Department of Energy 
Southwestern Power Administration 
Public Reading Room 
P.O. Box 1619 
Tulsa, OK 74101 
phone: (918) 581-7426 
fax: (918) 581-7422 
e-mail: ayers@wapa.gov 

OREGON 
U.S. Department of Energy 
Bonneville Power Administration 
P.O. Box 3621-ALP 
Portland, OR 97208 
phone: (503) 230-7334 
fax: (503) 230-4470 
e-mail: sdludeman@bpa.gov 

PENNSYLVANIA 
U.S. Department of Energy 
Pittsburgh Energy Technology Center 
Building 922/M210 
P.O. Box 10940 
Pittsburgh, PA 15236 
phone: ( 412) 892-6167 
fax: (412) 892-5949 
e-mail: dunlap@petc.doe.gov 

SOUTH CAROLINA 
U.S. Department of Energy 
Savannah River Operations Office 
Gregg-Granite Library 
University of South Carolina Aiken 
171 University Parkway 
Aiken, SC 29801 
phone: (803) 641-3320 
fax: (803) 641-3302 
e-mail: pauli @aiken.sc.edu 

TENNESSEE 
U.S. Department of Energy 
Oak Ridge Operations Office 
Public Reading Room 
55 Jefferson Circle, Room 112 
Oak Ridge, TN 37831 
phone: (423) 241-4780 
fax: (423) 576-1556 
e-mail: rothrockal @oro.doe.gov 



WASHINGTON 
U.S. Department of Energy 
Richland Operations Office 
Washington State University 
WSU Tri-Cities Branch Campus 
100 Sprout Road 
Richland, W A 99352 
phone: (509) 376-8583 
fax: (509) 372-3556 
e-mail: reading_room@pnl.gov 

WEST VIRGINIA 
U.S. Department of Energy 
Morgantown Energy Technology Center 
METC Library 
3610 Collins Ferry Road 
Morgantown, WV 26505 
phone: (304) 285-4184 
fax: (304) 285-4188 
e-mail: lspach @metc.doe.gov 
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GLOSSARY 

Actinides. Elements with atomic numbers from 90 to 103. 

Agreement-in-Principle. An agreement between the Department of Energy and a state that describes commitments 
by the Department to fund certain activities, generally environmental oversight, monitoring, site access, and 
emergency response initiatives, performed by the state at a facility. 

Alluvium. Sedimentary material deposited by flowing water. 

Alternative Cases. Cases that reflect ways the Base Case could change if various policy decisions were made. 
They examine three areas likely to affect total costs: (1) land use, (2) program and project scheduling, and (3) 
a"minimal action" scenario. 

Americium. A manmade transuranic element; the next element following plutonium on the periodic table. 

Assay. The qualitative or quantitative analysis of a substance often used to determine the proportion of isotopes in 
radioactive materials. 

Atomic Energy Commission. Created by the United States Congress in 1946 as the civilian agency responsible for 
producing nuclear weapons. It also researched and regulated atomic energy. In 1975, its weapons production and 
research activities were transferred to the Energy Research and Development Administration, and its regulatory 
responsibility was given to the new Nuclear Regulatory Commission. 

Base Case. The primary total program estimate in the 1995 Baseline Report that best represents the most likely 
activities and costs under current projections. 

Baseline. A quantitative expression of planned costs, schedule, and technical requirements for a defined project. 
Baselines should include criteria to serve as a standard for measuring the status of resources and the progress of a 
project. 

Baseline Environmental Management Report (Baseline Report). Congressionally mandated report prepared by 
the Secretary of Energy to estimate the cost and schedule of cleaning up the nation's nuclear weapons complex. 

Beryllium. A high-melting, lightweight, corrosion-resistant, rigid, steel-gray metallic element used as a moderator 
and reflector in nuclear reactors. 

Bioremediation. The process of using microorganisms to degrade or break down hazardous materials. The 
Department of Energy has used this remediation technique on environmental management projects. 

Burial Grounds. Areas designated for near-surface disposal of containers of low-level radioactive waste and 
obsolete or worn-out radioactively contaminated equipment. 

Byproduct. Radioactive material from producing or processing nuclear materials. Some byproducts have 
beneficial commercial uses. 
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Caisson. Underground cylindrical concrete and metal vault. 

Canister. A container for radioactive solid waste forms such as solidified high-level liquid waste and spent nuclear 
fuel. 

Canyon. A vernacular term for a chemical separations plant; inspired by the plant's long, high, narrow structure. 
Not all chemical separations plants are canyons. 

Characterization. Sampling, monitoring, and analysis activities to determine the extent and nature of 
contamination at a facility or site. Characterization provides the necessary technical information to develop, 
screen, analyze, and select appropriate cleanup techniques. 

Chemical Separation. A process for extracting uranium and plutonium from dissolved spent nuclear fuel and 
irradiated targets. The fission products that are left behind are high-level waste. Chemical separation is also 
known as reprocessing. 

Cladding. The outer layer of metal over the fuel pellets of a nuclear reactor fuel element. Cladding on the 
Department of Energy's spent fuel is usually aluminum or zirconium. 

Cold War. A conflict over ideological differences between the United States and the Soviet Union carried on by 
methods short of sustained military action. 

Cold War Mortgage. The cost and effort associated with addressing the unprecedented environmental legacy of 50 
years of nuclear weapons production. 

Compliance Agreement. Legally binding agreement between regulators and regulated entities that sets standards 
and schedules for compliance with environmental statutes. 

Comprehensive Environmental Response, Compensation, and Liability Act. A federal law enacted in 1980 that 
governs the cleanup of hazardous, toxic, and radioactive substances. The Act and its amendments created a trust 
fund, commonly known as Superfund, to finance the investigation and cleanup of abandoned and uncontrolled 
hazardous waste sites. This act is also commonly referred to by its acronym, CERCLA. 

Consent Order. A legally binding document that delineates actions previously agreed upon by the parties in a 
litigation. In the case of the Department of Energy, a Consent Order outlines planned Department actions to 
remediate environmental problems in return for the other party's consent to cease litigation. 

Constant Dollars. A term that represents a dollar value adjusted for changes in prices. Dollars in the future are 
adjusted by stripping out inflation by dividing current dollar amounts by an appropriate index, a process known as 
deflating. The result is a constant dollar series as it would exist if prices and transactions were the same in all 
subsequent years as the base year. Any changes in such a series would reflect only changes in the real volume of 
goods and services. The Baseline Report cost projections are in constant dollars. 

Current Dollars. A term that represents the dollar value of goods or services in terms of prices current at the time 
the goods or services were sold (inflation factors are present). 

Decommissioning. Retirement of a nuclear facility, including decontamination and/or dismantlement. 

Decontamination. Removal of unwanted radioactive or hazardous contamination by a chemical or mechanical 
process. 
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Department of Energy. The cabinet-level U.S. Government agency responsible for nuclear weapons production 
and energy research and the cleanup of hazardous and radioactive waste at its sites. It was created from the Energy 
Research and Development Administration and other Federal Government functions in 1977. 

Discounting. The process of converting a stream of returns or costs incurred over time to a single present value. 

End State. The physical state of a site after it has been treated or remediated. 

Encapsulation. A process whereby waste is placed and sealed in casks, cans, or other containers to prevent the 
material from moving through the environment. 

Enriched Uranium. Uranium that, as a result of the process of enrichment, has more uranium-235 than natural 
uranium. 

Environmental Contamination. The release into the environment of radioactive, hazardous, and toxic materials. 

Environmental Impact Statement. A report that documents the information required to evaluate the 
environmental impact of a project. It informs decisionmakers and the public of the reasonable alternatives that 
would avoid or minimize adverse impacts or enhance the quality of the environment. 

Environmental Management Program. An Office of the Department of Energy that was created in 1989 to 
oversee the Department's waste management and environmental cleanup efforts. Originally called the Office of 
Environmental Restoration and Waste Management, it was renamed in 1993. 

Environmental Protection Agency. A federal agency established in 1970 to enforce environmental laws, 
including the Resource Conservation and Recovery Act; the Comprehensive Environmental Response, 
Compensation, and Liability Act; and the Toxic Substances Control Act. 

Environmental Restoration. Although usually described as "cleanup," this function encompasses a wide range of 
activities, such as stabilizing contaminated soil; treating ground water; decommissioning process buildings, nuclear 
reactors, chemical separations plants, and many other facilities; and exhuming sludge and buried drums of waste. 

Feasibility Study. An analysis of the practicality of a proposal such as a description and analysis of the potential 
cleanup alternatives for a site. The Feasibility Study emphasizes data analysis and usually recommends selecting a 
cost-effective alternative. It is usually performed with and uses data from a Remedial Investigation; together, they 
are commonly referred to as a "RIIFS" or Remedial Investigation/Feasibility Study. 

Federal Facility Agreement. A type of compliance agreement stemming from section 120 of the Comprehensive 
Environmental Response, Compensation, and Liability Act, which requires written agreement for compliance 
activities among the Department, the state, and the Environmental Protection Agency. 

Federal Facility Compliance Act. A federal act that requires the Department of Energy to develop and submit to 
states or the U.S. Environmental Protection Agency plans for developing mixed waste treatment capacity and 
technologies. 

Fiscal Year. A 12-month period for which an organization plans the use of its funds. In the Federal Government 
this period extends from October I through September 30 of the following calendar year. Fiscal year is commonly 
written "FY". 
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Fissile. Capable of being split by a low-energy neutron. The most common fissile isotopes are uranium-235 and 
plutonium-239. 

Fissile Material. A specific set of nuclear materials, such as uranium-235 and plutonium-239, that may be used in 
making a nuclear explosive for a weapon. It does not include fissile materials present in spent nuclear fuel or 
irradiating targets from reactors. 

Fission Products. The large variety of smaller atoms, including cesium and strontium, left over after splitting 
uranium and plutonium. Most of these atoms are radioactive, and they decay into other isotopes. There are more 
than 200 isotopes of 35 elements in this category. Most of the fission products in the United States are found in 
spent nuclear fuel and high-level waste. 

Formerly Utilized Sites Remedial Action Program (FUSRAP). A federal program initiated in 1974 to identify 
and remediate sites around the country that were contaminated during the 1940s and 1950s as a result of 
researching, developing, processing, and producing uranium and thorium, and storing processing residues. 

French Drain. A chemical disposal well. 

Full-Time Equivalent. Equal to one work year, or 2,080 nonovertime hours. For example, two employees who 
work half-time count as one Full-Time Equivalent. 

Future Use Site Working Group. A diverse group of state, Tribal, and local government and community 
representatives who worked together to formulate future-use recommendations for some sites. 

Gaseous Diffusion. The process used to make enriched uranium in the United States. 

Geological Repository. A mined facility for disposal of radioactive waste that uses waste packages and the natural 
geology as barriers to provide waste isolation. 

Glovebox. A sealed box with gloves attached to the wall, used to handle some radioactive materials. It is often 
filled with an inert gas and fitted with a filtered ventilation system. 

Greater-Than-Class C. Low-level waste disposal criteria specified by the Nuclear Regulatory Commission based 
on concentration of radionuclides (Classes A, B, and C) that exceed the low-level waste limits for Class C and that 
are used to designate the waste as generally unacceptable for near-surface disposal. 

"Green Fields." The most unrestricted alternative land-use case, characterized by actively removing or destroying 
contaminants in all media. These cases are "ideals" impractical to implement as alternatives. 

Half-Life. The time it takes for an isotope to lose half of its radioactivity. 

Highly Enriched Uranium. Uranium with more than 20 percent of the uranium-235 isotope, used for making 
nuclear weapons and also as fuel for some isotope production, research, and power reactors. Weapons-grade 
uranium is a subset of this group. 

Holding Pond. A structure built to contain large volumes of liquid waste to ensure that it meets environmental 
requirements prior to release. 

Hydrauger. A horizontal drain installed to stabilize a slope. 

In Situ. In place. 
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"Iron Fence." The most-restricted alternative case for land use. It is characterized by containing, rather than 
actively remediating, contaminated sites. This means that soil and buried waste sites would be capped, ground
water contamination would be controlled from spreading by hydraulic controls and barriers, and facilities would be 
entombed. 

Irradiate. To expose to ionizing radiation, usually in a nuclear reactor. Targets are irradiated to produce isotopes. 

Isotopes. Forms of the same chemical element that differ only by the number of neutrons in their nucleus. Most 
elements have more than one naturally occurring isotope. Many isotopes have been produced in reactors and 
scientific laboratories. 

Land Use. The ultimate uses to be permitted for currently contaminated lands, waters, and structures at each 
Department of Energy installation. Land-use decisions will strongly influence the cost of environmental 
management. 

Landfarming. Biological degradation involving the incorporation of waste into soil. The technique relies on 
healthy soil microorganisms to metabolize the waste components. This chemical degradation renders waste safer, 
if not completely safe. 

Landlord. Activities that involve the physical operation and maintenance of Department of Energy installations. 
Specific tasks vary but generally include providing utilities, maintenance, and general infrastructure for the entire 
installation. 

Leachfield. A subsurface structure built to distribute liquids across a suitable area for disposal. 

Legacy Waste. Any waste within a complex that was generated by past weapons production or research activities 
and is in storage awaiting treatment or disposal. 

Life-Cycle Cost Estimate. The cost to complete the mission of the Environmental Management program. 

Lithium. The lightest metal, and the third lightest element. Lithium has two naturally occurring isotopes, lithium-
6 and lithium-?. Lithium-6 targets are irradiated to manufacture tritium. 

Lithology. The gross physical character of a rock; or the microscopic study, description, and classification of 
rocks. 

Manhattan Project. The U.S. Government project that produced the first nuclear weapons during World War II. 
Started in 1942, the Manhattan Project formally ended in 1946. The Hanford Site, Oak Ridge Reservation, and 
Los Alamos National Laboratory were created for this effort. The project was named for the Manhattan Engineer 
District of the U.S. Army Corps of Engineers. 

Materials in Inventory Initiative. Established in February 1995 by the Department of Energy to quantify surplus 
materials and identify potential associated concerns. This initiative encompassed materials in storage that are not 
currently in use, that have not been used for a period of at least one year, and that are not expected to be used 
within the next year. Categories of materials to be reviewed include: scrap metals, enriched and natural uranium, 
lithium, sodium, chemicals, plutonium and other Nuclear Materials Management Safeguards System-tracked 
materials, and lead. 
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Radionuclide. A radioactive species of an atom. Tritium, strontium-90, and uranium-235 are radionuclides. 

Receptor. Any person, plant, or animal that could be exposed to various contaminants in a pathway. 

Record of Decision (ROD). A public document that explains the cleanup alternatives to be used at National 
Priorities List sites where, under the Comprehensive Environmental Response, Compensation, and Liability Act, 
trust funds pay for the cleanup. 

Remedial Investigation. The Comprehensive Environmental Response, Compensation, and Liability Act process 
of gathering the data necessary to determine the nature and extent of contamination at a Comprehensive 
Environmental Response, Compensation, and Liability Act site, establishing criteria for cleaning up the site, 
identifying preliminary alternatives for remedial action, and supporting the technical and cost analyses of the 
alternatives. The Remedial Investigation is usually done together with the Feasibility Study. Together, they are 
usually referred to as the "Remedial Investigation/Feasibility Study." 

Reprocessing. Synonymous with chemical separations. 

Research Reactor. A class of nuclear reactors used to do research into nuclear physics, reactor materials and 
design, and nuclear medicine. Some research reactors also produce isotopes for industrial and medical use. 

Residual Contamination Standards. The amount and concentrations of contaminants in soil, water, and other 
media that will remain following environmental management activities. 

Resource Conservation and Recovery Act (RCRA). A federal law enacted in 1976 to address the treatment, 
storage, and disposal of hazardous waste. 

Saltcake. A cake of dry crystals of nuclear waste found in high-level waste tanks. 

Scheduling/Transfer Unit. The basic operational unit used within the Nuclear Material and Facility Stabilization 
program to group buildings. 

Scintillation Cocktail. Organic chemical solutions that produce light when bombarded with radiation. These 
liquids are a major component of institutional low-level waste. 

Site Characterization. An onsite investigation at a known or suspected contaminated waste or release site to 
determine the extent and type(s) of contamination. 

Slag. A waste product from blast furnaces that is mixed with decontaminated filtrate, cement, and fly ash to form 
grout, which is a stable disposal waste form. 

Sludge. Slushy matter or sediment such as that precipitated by the treatment of waste. 

Sluicing. Using low-pressure high-volume streams of water to mobilize waste. 

Slurry. A viscous liquid with a high solids content. 

Small Sites Initiative. An initiative of the Environmental Restoration program to target small sites for completion. 
Sites with less than $150 million in estimated cleanup costs are to be completed as rapidly as possible to return 
land and facilities to other uses and reduce fixed infrastructure costs. Sites in the Formerly Utilized Sites Remedial 
Action Program (FUSRAP), the Uranium Mill Tailings Remedial Action (UMTRA) program, and 36 other small 
sites are included. 
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Spent Nuclear Fuel. All irradiated nuclear fuel that is discharged from Department of Energy production reactors, 
university and government research reactors, foreign research reactors with fuel of U.S. origin, and naval nuclear 
propulsion reactors. 

Stakeholder. Anyone interested in, or affected by, Department of Energy activities. Stakeholders have varying 
levels of concern about the Environmental Management program and varying levels of expertise. 

Superfund. A term commonly used to refer to the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). 

Surplus Facility Inventory Assessment. A two-year assessment, beginning in October 1993, that baselined the 
Department of Energy's surplus inventory and characterized those assets for transfer to the Environmental 
Management program. 

Thallium. A sparsely but widely distributed poisonous metallic element with an atomic number of 81 and atomic 
weight of 204.383. 

Thorium. An element that is a byproduct of the decay of uranium. 

Toxic Substances Control Act. A federal law enacted in 1976 to protect human health and the environment from 
unreasonable risk caused by manufacturing, distribution, use, disposal of, or exposure to, substances containing 
toxic chemicals. 

Transuranic Elements. All elements beyond uranium on the periodic table; that is, all elements with a number 
greater than 92. All transuranic elements are manmade. They include neptunium, plutonium, americium, and 
curium 

Transuranic Waste. Waste material contaminated with uranium-233 and its daughter products, certain isotopes of 
plutonium, and nuclides with an atomic number greater than 92 (uranium); each with half-lives greater than 20 
years and in concentrations of more than one ten-millionth of a curie per gram of waste. It is produced primarily by 
reprocessing spent fuel and by using plutonium to fabricate nuclear weapons. 

Tri-Party Agreement. A compliance agreement among the Department of Energy, the host state, and the 
Environmental Protection. Agency to determine the actions to be taken to remediate a site. 

Tritium. The heaviest isotope of the element hydrogen. It is three times heavier than hydrogen. Tritium gas is 
used to boost the explosive power of most modern nuclear weapons, inspiring the term, "hydrogen bomb." It is 
produced in production reactors and has a half-life of over 12 years. 

TRUPACT-11. A Nuclear Regulatory Commission-certified container designed specifically for transuranic waste 
transportation. 

Unadjusted Total Life-Cycle Costs. Total life-cycle costs without productivity savings. 

Uranium. The basic material for nuclear technology. It is a slightly radioactive naturally occurring heavy metal 
that is more dense than lead. Uranium is 40 times more common than silver. 

Uranium Mill. A plant where uranium is separated from ore taken from mines. 

Uranium Mill Tailings Radiation Control Act (UMTRA) of 1978. The act that directed the Department of 
Energy to provide for stabilization and control of the uranium mill tailings from inactive sites in a safe and 
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environmentally sound manner to minimize radiation health hazards to the public. It authorized the Department to 
undertake remedial actions at 24 designated inactive uranium-processing sites and at an estimated 5,048 vicinity 
properties. 

Uranium Mill Tailings. The sand-like materials left over from the separation of uranium from its ore. More than 
99 percent of the ore becomes tailings. 

Vitrification. The process by which waste is transformed from a liquid or sludge into an immobile solid that traps 
radionuclides and prevents waste from contaminating soil, ground water, and surface water. The Department of 
Energy has selected vitrification processes to solidify and stabilize certain forms of radioactive and hazardous 
waste. This process does not reduce radioactivity. The Department of Energy will use borosilicate glass to 
immobilize its high-level radioactive waste. 

Waste Isolation Pilot Plant. A geologic repository intended to provide permanent deep underground disposal for 
transuranic waste. If approved, the Waste Isolation Pilot Plant is expected to open in 1998. 

Waste Management. Activities that include treating, storing, and disposing of high-level radioactive waste, 
transuranic waste, low-level radioactive waste, low-level mixed waste, hazardous chemical waste, and sanitary 
waste. 

Work Area Grouping (WAG). A basic organizational unit of sites used to manage areas that are similarly 
contaminated. 
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READER'S GUIDE TO THE SITE SUMMARIES 

INTRODUCTION 

Volumes II and ill present the site data and assumptions used to develop the Base Case for the 1996 Baseline 
Environmental Management Report. Department of Energy field personnel obtained the raw data from existing 
information sources and employed site-specific assumptions in concert with programmatic assumptions and guidance 
developed by Headquarters personnel. Headquarters personnel then integrated and modified the data to ensure that it 
addressed complex-wide constraints, such as funding and waste management capacity. 

The site summaries are presented by state in two volumes. Volume II covers Alaska through New Jersey and Volume 
ill covers New Mexico through Wyoming. The information represents the best data and assumptions available as of 
October 1995. The assumptions have a significant influence on the scope, schedule, and total cost of the 
Environmental Management program; however, they can change for a variety of reasons: continuing reductions in the 
Department's budgets; revisions to current federal, state, or local regulations; renegotiation of compliance 
agreements; modification of future land-use goals; shifts in national priorities; and discovery or application of new 
technologies. Consequently, the numbers presented in the site summaries do not represent outyear budget requests by 
the field installations. 

The individual site summaries do not represent stand-alone documents. For example, the national assumptions 
described in Volume I are not repeated in the site summaries. The national assumptions used and the methodology 
employed to generate the site summaries must be clearly understood prior to reviewing the data portrayed. The 
methodology is described in Volume I, Appendix C. Also, costs for addressing issues at Environmental Management 
program sites are often accounted for at other installations. For example, costs for transportation and disposal 
associated with all transuranic waste generated within the Environmental Management program are principally 
accounted for in the Waste Isolation Pilot Plant site summary in New Mexico. Further, not all the data can be 
depicted concisely. The supporting documentation used to prepare these site summaries, however, is available for 
review at the field installations. Some sites, such as Hanford, produced an extensive stand-alone baseline report, 
which is available from the sites upon request. Points of contact are listed in the stakeholder sidebars in each site 
summary. 

This Reader's Guide, Table of Contents, and Glossary are repeated in Volumes II and ill for convenience. 

FORMAT 

The site summaries provide specific information about the activities and projected costs at each site as required by the 
1995 National Defense Authorization Act (see Volume I, Appendix A). Each summary provides a brief discussion of 
the site's past, current, and future missions, which is followed by discussions of the projects and activities necessary to 
manage and remediate the site. Estimated costs and schedules are also provided. The projects and activities are 
organized by major program area: Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste 
Management. Landlord site maintenance activities also are addressed, where applicable. The national Science and 
Technology program is discussed in the Headquarters site summary. Detailed descriptions of each of these major 
program areas appear in Volume I, Chapter 2. 

All summaries include relevant portions of the outline provided in the Contents box on the following page. Most sites 
do not require the use of all listed components. For example, three national programs- the Uranium Mill Tailings 
Remedial Action (UMTRA) program, the Formerly Utilized Sites Remedial Action Program (FUSRAP), and the 
Nevada Offsites program-· are conducted exclusively within the scope of Environmental Restoration and, therefore, 
do not require Nuclear Material and Facility Stabilization program or Waste Management program sections. Each of 
these national programs is introduced in a program summary- UMTRA program in the New Mexico section, 

READER'S GUIDE 1 



FUSRAP in the Tennessee section, and Nevada Offsite program in the Nevada section -that addresses 
programmatic issues. AU costs are apportioned, however, to the individual sites. 

The Albuquerque, Chicago, Oakland, Oak Ridge, and Ohio Operations offices, as well as the Headquarters offices in 
Maryland and Washington, D.C., do not pose any environmental liability. Therefore, costs are limited to direct 
program management, support, and direction provided for the sites under their jurisdiction. 

The national Science and Technology research centers- the Western Environmental Technology Office in Montana, 
the Pittsburgh Energy Technology Center in Pennsylvania, and the Morgantown Energy Technology Center in West 
Virginia - also pose no environmental liability to the Department. All costs are related to technology development and 
are included within the national Science and Technology program estimates in the Headquarters site summary. 

VOLUMES II and Ul CONTENTS 

I Main Set:Jitms I T!fbl•s I 
Facility Mission: Past, present, and .future missions. State Total and Site Tota.l:. EaCh inCludes two sub-tabHis: 

(1) arinual costs forfive y$$f$; and . . 
·Future UH: Assumed Base Case ·tufure site use. (2) five•year annual averages for the·totalllfe cyc:le. 

Nuclear Materfaf.and Facility Stabilization: Stabilization and Nuclear Material and Facility stabilization ActiVIty E-.ttmat .. 
deactivation of surplus facilities; COat Table: The Hanford and Savjlnnah Fllversltes are pr&$&nted. 

b. y scheduling transfer un. ltb .. y pl1.··.~. (sta.. . .b'. llzatlo. n •... l1e. ~ .. iv.atlon, 
Environmental Flestoratl()fJ: Remedlatlorrot contaminated surveillance and malntena . } because 1helr datalssupporte<l by 
environmental media and facility decorninlssionlng after baseline estimates. Rockv · ts. l!fah()Natlonal Sl'lgineerlng 
deactivation is complete. Laboratory, and the Oak Rl ·.· .. i'vatlon sites'are presented by 

pl'tese because less rigorOIJS supporttn~rCiata are ayallable; The 
Wa.te Management: Treatri\ent; storage, and disposal of past, remaining sl.tes that require staQillzatiorildeactiVatlCin actiVIties are 
present, and future generatedwaste. · presented as single line totals bEicause data relies exclusively on 

parametric modeling; · 
Landlord Activities: lntrastruc:ture maintenance. and 
safeguards and secorfty actMttes. Envtronmentlll Reatorltlon: Breaks out costs by g8Cigrapl1ic 

area (waste area grouping, operablE! Qhlt, etc.) byas~ent and 
oeacrtptton·ot·perso.-..-1~ <1t~rr~:~ntancJ.tutul'eper$c:ml'lel. remedial actlcm •... Site·Wide•costsinctud&·dec61:nml$$fonlhg, •tong· 
requirements. Includes tabUlar breal(out by}ob <:lassfffcatloh. .term surveillance and m()flltorlng, and direct. program · 

· · ·· · ·· · · · management and support: · · 

Funding ~lmate•~ Dt~f&rl86Jnond~fe~furidfng breakouts. ·Waatii.Management J:lrolectt: l.ists major·facilityproJects.but Is 
COmparlae>nwlth Prevlo~•l!lttm~e: Dlft&ren~s between ttils not a total cost table; · · · ··· 

report and the 1995 Baseline Report. Waate Managtrnent Acttvltyf~r~:~ai<J out CO$~ fOr each waste 
type by treatment; ~rtorage; anddlspo$al. Slte·WfdEI costs Include 
direct program managementand support. 

Sldtbafti 

Stakeholder Jnteractlonl: Slte•specttlc public participation 
activities and points of contact. 

Techno. loay·ReHarch ind Oevlltopment Actlvltl": 
Hlghllghtea·projects. 

Regulatory ·JHuea: Slgnlflc:ant and/or lm:pendlng·lssues. 

contracting Opportunltle•: PrOcurement contracts •. 

Waste Minimization and J:ioi~Jdion Prevention: Highlighted 
activities and major accomplishments to date. 
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Landlord Actlvltlet: Depicts direct .co$ts of main~liilng site 
Infrastructure. at sites where the Environmental Management 
program is the landlord. 

O.fense/Nondefeose: Depicts estimated funding required by the 
two Congressional accounts. · 

Cost COmparison: compares.the 1995 and 199~ Base Case 
results; · 

Map$ .. J 
Overall State, Local Area; and' Site Mapa: PrOVIded tor each sHe. 

Other Mapa May.tnclude; Future Use, Nuclt~arMaterlat and 
Facility Stablllzatlon, Environmental Flestoratlon,Wa$te 
Management. 



ADDITIONS 

Major Activity Milestone tables appear under the program sections as opposed to one chart per site in the 1995 
report. These charts provide completion dates for major program activities. In the 1995 Baseline Report, costs for 
direct program management and support functions were portrayed in a stand-alone section. The 1996 report 
apportions these costs as a line item in the applicable program area (Nuclear Material and Facility Stabilization, 
Environmental Restoration, and Waste Management). In addition, sidebars highlight site-specific stakeholder 
interactions, technology development activities, regulatory issues, and pollution prevention and waste minimization 
initiatives. 

Future Use 

A "Future Use" section was added to the 1996 Baseline Report site summaries. It depicts the assumed future use of a 
site as currently envisioned by the Department and stakeholders. Discrepancies between the information gathered by 
the field representatives and the current assumptions held by the Department or stakeholders are clearly identified. 
The six future land-use categories are defined in Volume I, Chapter 6. A summary table defining the future-use 
categories is presented below. 

DisposaV 
Storage Area 

(Controlled Access) 

Industrial 

Open Space 

Recreational 

Residential 

Agricultural 

Land Use Categories Used for the 1996 Baseline Report 

Restricted access areas maintained by the Department for secure storage or disposal of nuclear 
materials or waste. Access by unauthorized persons is prevented via barriers and security forces. 
Wildlife and plants are controlled or removed. This category also is known as "controlled access." 

Active industrial facility where use of ground water may be restricted. 

Posted areas reserved generally as buffer or wildlife management zones; permits occasional use of 
surface area by Native Americans or other authorized parties. Access to or use of certain areas may 
be prevented by passive barriers (e.g., where soil is capped). Limited hunting or livestock grazing 
may be allowed. 

Unfenced areas where daytime use for recreational activities (e.g., hiking, biking, sports), hunting, 
and some overnight camping is allowed. Fishing may be limited to catch-and-release. 

Unfenced areas where permanent residential use predominates. There is no restriction on surface 
water, but ground water use may be restricted. 

Unfenced areas where subsistence or commercial agriculture predominates without restriction on 
surface or ground-water use. 

Description of Personnel 

A "Description of Personnel" section was added that describes the personnel required to complete activities or 
projects, the contracting mechanism used at each site, and the projected future personnel needs. The 1995 National 
Defense Authorization Act required that the Department discuss in the 1996 Baseline Report the personnel required 
to perform the work at the sites. Based on this requirement, sites were asked to provide a count of their human 
resource needs by program for a three-year period, beginning in FY 1996. They were also asked to breakout their 
counts by federal and contract (both direct and indirect) employees. The projections of Full-Time Equivalent levels, 
as reported in the site summaries, are an estimate of personnel requirements necessary to meet Base Case funding 
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levels rather than the Administration's outyear budget targets. These estimates were developed for analyses purposes 
and are not intended to supersede or replace any personnel requirements established by the Department of Energy. 
See the box below for the description of labor categories. 

Comparison With Previous Estimate 

A "Comparison with Previous Estimate" section that tabulates and describes the cost differences between the 1995 
Baseline Report and the 1996 Baseline Report is provided. Cost comparisons for the UMTRA, FUSRAP, and 
Nevada Offsite program sites are consolidated in their program introduction site summaries. 

APPROACH 

The process used to develop the 1 996 site summaries was similar to the process used for the 1 995 Baseline 
Environmental Management Report. However, the 1996 Baseline Report provides more accurate and complete 
information regarding the approach and assumptions used to complete this life-cycle cost estimate. Last year, the 
program was not fully prepared to develop life-cycle costs at the site level. This year, the sites received the time and 
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support needed to complete their own estimates. By moving the estimating process closer to the knowledge base, the 
Department achieved better quality results, increased the sites • understanding of the estimating process, empowered 
the sites to define long-range assumptions and outline potential long-term strategies, and improved communications 
and integration across sites, program areas, and other Department of Energy Secretarial Offices. 

To ensure compliance with the requirements set forth in the 1995 National Defense Authorization Act, Headquarters 
developed guidance for the field installations, suggesting how they should prepare cost data and site summaries. The 
guidance included relevant portions of the overall methodology, as discussed in detail in Volume I, Appendix C, and 
national assumptions regarding the Environmental Management program (see Volume I, Chapter 3). 

The field representatives used existing information to develop their data and initial narratives and exercised 
professional judgment regarding various aspects of their sites where decisions are yet to be made. Headquarters 
program managers and Baseline Environmental Management Report project representatives reviewed the initial 
drafts, and returned them to the field representatives with specific recommendations. 

Following the field's second submission, Headquarters representatives integrated the results in accordance with the 
project's methodology. After the integration model compiled and modified the data submitted by the field to meet 
funding, waste capacity, and other programmatic constraints, field and Headquarters representatives conducted 
additional review cycles. The results of this iteration were used to form the Base Case presented in this volume. 

DATA PRESENTATION 

The shaded area in the State Total Tables and Site Total Tables represents the annual Base Case results for the first 
five years. These numbers were generated between June and October 1995. The numbers presented immediately 
below the shaded area reflect the FY 1996 appropriation and the FY 1997 Congressional budget request. Because 
these numbers were not available until Nov. 15, 1995 and March 18, 1996, respectively, they are not incorporated in 
the Base Case. However, these numbers represent the new compliance level (the funding level required to meet all 
current compliance agreements) for the Environmental Management program. The impact of these modifications on 
the Base Case will be determined in the next edition of the Baseline Environmental Management Report. The 
numbers in the shaded area and the new compliance funding levels are reported in current year dollars (three percent 
annual inflation). 

Additional estimated cost tables (for the state and site) are for activities (nuclear material and facility stabilization, 
environmental restoration, waste management, and landlord) and funding sources (defense/nondefense). [Note: 
Congress appropriates funds to the Environmental Management program in two accounts: (1) defense and (2) 
nondefense.] The results presented in these tables are five-year annual averages over the life cycle. These estimated 
costs and funding profiles are reported in constant 1996 dollars (no inflation), which is the standard approach used for 
making long-range cost projections. 
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AMCHITKA ISLAND 

The Amchitka Island Test Site location is administered by the Nevada Operations Office. A more thorough 
description of the environmental activities managed by the Nevada Operations Office can be found in the Nevada 
Offsite Program narrative. Amchitka Island is the southernmost island of the Rat Island Group in the Aleutian 
chain and is about 2,300 kilometers ( 1,400 miles) southwest of Anchorage. 

' ' 1 Mile Radius 
._. Survey Area 

(ca. 2,000 acres) 

10 KILOMrnRS 

Environmental Restoration 

1997 Congressional Request 

LOCALITY MAP 

IOIIIUS 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 gas-agog aggs 2Q15 a gap a gas 
EnvlroM'\ental Restoration 734 420 44 42 11 9 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

N 
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FACILITY MISSION 

Amchitka Island was the site of three nuclear detonations conducted in October 1965, October 1969, and November 
1971. Long Shot was a nuclear detection research experiment detonated at a depth of 700 meters (2,300 feet). It had 
a yield of about 80 kilotons. Milrow was a high-yield seismic calibration test detonated at a depth of 1,220 meters 
(4,000 feet). It had a yield of about one megaton. Cannikin, a test of a proposed warhead for the Spartan missile, was 
detonated at a depth of about 1,790 meters (5,875 feet), with a yield of Jess than five megatons. 

Contamination present on the island is a result of the activities that began in 1943, when American troops landed to 
establish an airfield. In addition to the airfield sites, other contaminated sites developed during use of the island for 
the Distant Early Warning network between 1950 and 1961, during nuclear testing between 1964 and 1973, and 
during construction and operation of the Relocatable Over the Horizon Radar between 1986 and 1993. 

Nuclear testing caused radioactive contamination of deep ground water and rock around the shot cavities. The 
Department has identified hazardous contaminants in landfills, a sewage lagoon, docking areas, a drum dump, fuel 
storage areas, and ordnance disposal sites. Surface water is the most likely transport mechanism through which 
contaminant exposure to humans or wildlife could occur. There is currently no human population resident on the 
island. The biggest threat of exposure is to the wildlife. 

The Army Corps of Engineers, the Fish and Wildlife Service, the Department of Defense, and the Department of 
Energy share responsibility for Amchitka because all have conducted activities on the island. The Department of 
Energy and the State of Alaska have an Agreement-in-Principle concerning Amchitka Island. In addition, the 
Environmental Protection Agency is currently recalculating the Hazard Ranking Score to determine whether Amchitka 
warrants placement on to the National Priorities List as defined by the Comprehensive Environmental Response, 
Compensation, and Liability Act. Results of the rescoring will have a significant impact on the actions taken at the 
site. All Department of Energy activities at Amchitka Island are conducted within the scope of the Environmental 
Restoration program. 

FUTURE USE 

Once the assessment and remediation of this site is complete, the Department plans to restore the area as a restricted 
access wildlife preserve. The site was a part of the Aleutian Islands National Wildlife Refuge before the testing was 
conducted. The Department will continue to monitor the vicinity of the site as part of the Long-Term Hydrologic 
Monitoring program, which is funded by the Nevada Operations Office and operated by the Environmental Protection 
Agency. Following completion of remedial action, this report assumes the Fish and Wildlife Service will manage the 
site and continue to use the surface as a Wildlife Management area. However, the Department of Energy will 
maintain Controlled Access of the subsurface and retain all mineral rights; any disturbance of the subsurface (for 
example, well drilling, mining, excavation) will require Department approval. 

ENVIRONMENTAL RESTORATION 

Contamination on the island is spread over 29 surface sites, where the Fish and Wildlife Service has determined action 
is necessary. These sites consist of landfills, a sewage lagoon, docking areas, a drum dump, fuel storage areas, 
ordnance disposal sites, and miscellaneous isolated locations contaminated with diesel fuel, oil, polynuclear aromatic 
hydrocarbons, and metals. There is minor tritium and hazardous waste contamination in the mud pits and the near
surface ground water at the Long Shot test site. This report assumes low-level waste will be left in place under long
term monitoring, using existing technology. Hazardous waste will be removed and disposed at an offsite commercial 
disposal facility. 
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Major Environmental Restoration Activity Milestones 

TASK 

Preliminary Site Characterization Report 
Baseline Risk Assessment/ Work Plan Reports 
Characterization of Surface Sites & Ground Zero Areas 
All Other Assessments 
Long-Term Hydrologic Monitoring Program 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1998 
2001 
2025 

This report assumes no remedial action will be required. If assessment activities determine remedial action is 
warranted, then the estimate will be modified accordingly. 

ASSESSMENT 

Assessment activities provide for the continued collection and evaluation of information gathered during the 
monitoring of the site. Contamination at the site is primarily in the surface soils water and the shallow ground water. 
Work on this task has been delayed pending the Environmental Protection Agency's rescoring of the site. After 
rescoring is completed, assessment activities will define the magnitude and extent of contamination from data 
developed from deep monitoring wells, and the Department will assess risks posed by contamination at the site. The 
evaluation process will include characterizing the physical setting and the testing area, defining the occurrence of 
surficial contamination, and identifying the pathways to a potential receptor. Evaluators will use standard risk 
assessment procedures to calculate risk to receptors. If risks exceed acceptable limits, the Department will initiate 
remedial actions at the Alaska test sites. Amchitka site assessment activities will begin ih FY 1996. 

Completed activities include biannual monitoring of the site, initial planning for assessment tasks, and support to the 
Environmental Protection Agency in rescoring the site. Soil, surface-water, and ground-water sampling have also 
been completed. 

LONG-TERM SURVEILLANCE AND MONITORING 

Monitoring the site to assist in assessment and remediation activities is part of the Long-Term Hydrologic Monitoring 
program and is included in assessment costs. The Long-Term Hydrologic Monitoring program will continue as part 
of assessment and remediation costs until FY 2005, when these costs will be broken out into independent action. 
Monitoring consists of sampling surface and ground water around the site. Sampling requires about two weeks per 
year, and about 40 samples are analyzed per year. The Department funds this program, and the Environmental 
Protection Agency operates it. This report assumes that it will operate for approximately 30 years (FY 2025) and will 
be performed on a biannual basis. However, the Department has not negotiated this agreement with the State of 
Alaska. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 ppa~aggp agg' 2Q1Q 3Ql§ a gag aqa§ 2Al9 

Nevada Olfsite • Amchltka Island 
Assessment 734 376 

Long-Term SUrveil. and MorOtoring 44 44 42 II 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Amchitka Island site. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
fX1@Pt2QQQ 2QQ6 2Q1Q agag a gag Llfp S\f1f 

Envtrorvnental Restoration 734 420 44 42 11 6,302 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Environmental Management program costs at the Amchitka Island Test Site are limited to Environmental Restoration 
program assessment and surveillance and monitoring costs. Neither the 1995 nor the 1996 estimate assume the need 
for remedial actions. The 1996 life-cycle cost estimate is $6.3 million, an increase of $2.3 million over the 1995 
estimate. The increase reflects the inclusion of a contingency that was not assumed in the 1995 estimate and 
verification of technical assumptions associated with the long-term surveillance and monitoring program. 
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Monument Veley 

Tuba City 

Total 

State-IMde 1997 Congressional Reques1 

Monument Valey 
Tuba City 
Total 

Monument Valley 

ARIZONA 

Estimated State Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, ThouNnds of Constllnt 1996 Dollars) 

D'!!t'999 'PDP 2919 '9'' '9'9 2PM aqag 
1,051 4,921 5,934 10,820 
1,888 7,785 8,741 1,434 
2,937 12,768 14,878 12,654 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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ARIZONA UMTRA SITES 

The Monument Valley and Tuba City former processing sites are two of 24 uranium mill processing sites 
designated by the Uranium Mill Tailings Radiation Control Act for remediation by the Department of Energy. 
During the 1960's, private firms processed most uranium ore in the United States for the Atomic Energy 
Commission, a predecessor of the Department of Energy. Congress passed the Act in 1978 in response to public 
concern regarding potential health hazards from long-term exposure to uranium mill tailings. lt authorized the 
Department of Energy to stabilize, dispose of, and control uranium mill tailings and other contaminated material 
at 24 uranium mill processing sites and vicinity properties. For a general discussion of the UMTRA Program, see 
the overview presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 
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MONUMENT VALLEY, ARIZONA (UMTRA SITE) 

The former Monument Valley mill and tailings site is on Navajo Nation land 21 kilometers ( 13 miles) east of 
Monument Valley Tribal Park in Arizona. It is located 27 kilometers ( 17 miles) south of the Mexican Hat site and 
is about eight kilometers (five miles) south of the Utah-Arizona border. The site covered approximately 37 
hectares (90 acres),· tailings were located in two piles covering about 12 hectares ( 30 acres). The older heap
leach pile covered about four hectares ( 10 acres). The newer tailings pile was cone-shaped, about 17 meters 55-
feet) high, covered about eight hectares (20 acres) and contained over two-thirds of the tailings at the site. The 
site also contained the old mill building foundations, contaminated soil, and wind-blown material. 

LOCALITY MAP 
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FACILITY MISSION 

The mission of the Monument Valley, Arizona mill site was to provide uranium for the United States national defense 
program. The source of contamination was the residual tailings remaining after the uranium was extracted during the 
milling process. The mill was constructed in 1955 by Vanadium Corporation of America, and its successor, Foote 
Mineral Company, operated it through 1968. Before and during the milling operations, the site was leased from the 
Navajo Nation. When the lease expired in 1968, control of the site reverted to the Navajo Nation. 
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The Environmental Management program is responsible for cleaning up surface and ground-water contamination at 
the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive material 
found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to promulgate 
standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform the cleanup. It 
also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the completed 
disposal cell. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a Cooperative 
Agreement in 1983 with the Navajo Nation. The agreement outlines the roles and responsibilities of each party. The 
Department of Energy pays 100 percent of all costs (assessment and remediation) when the UMTRA site is on Tribal 
land. In addition, the Department of Energy is responsible for paying 100 percent of the Tribe's costs. The Nuclear 
Regulatory Commission concurred on the original agreement and must concur on all major modifications. 
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FUTURE USE 

The Monument Valley site is located on Navajo Nation land and will remain under the ownership of the Navajo 
Nation following Nuclear Regulatory Commission site certification. A Custodial Access Agreement between the 
Federal Government and the Navajo Nation will allow access to the site by the Department of Energy to carry out the 
UMTRA Ground-Water Compliance Project. The affected Tribes will participate in any decisions made. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed and the source of contamination has been stabilized. However, residual 
milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 
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Remedial action was completed in March 1994 at the Monument Valley former processing site. The remedial action 
involved relocating approximately 703,152 cubic meters (925,200 cubic yards) of residual radioactive material from 
the existing site to the disposal cell at the Mexican Hat site in Halchita, Utah. The consolidated Mexican Hat and 
Monument Valley tailings were covered with a radon barrier and a rock erosion protection layer to meet 
Environmental Protection Agency standards for longevity, control of radon emanation and ground-water protection. 
Four vicinity properties were remediated concurrently with site remediation activities. This report expects the Nuclear 
Regulatory Commission to license the disposal cell at Mexican Hat in March 1997. 

Major Surface Project Milestones 

TASK 

Assessment 
Nuclear Regulatory Commission Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
1996 

The Monument Valley Remedial Action Plan outlines the 'contaminant distribution and necessary remediation. The 
Remedial Action Plan, which requires Nuclear Regulatory Commission concurrence, was published in July 1988. The 
site Completion Report will be included as part of the site Certification Report. Since the tailings were removed, no 
further surveillance of the site is required under the Surface Project. 
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Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be developed 
to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Monument Valley site 
once the Programmatic Environmental Impact Statement is completed. 

This cost estimate assumes an active remediation ground-water compliance strategy that involves extracting the 
contaminated ground water through pumping wells and applying the ground water via land application to make 
beneficial use of some ground-water contaminants. The successful application of this technology must ensure the 
contaminated ground water does not create an additional contaminant pathway. For all types of ground-water 
compliance strategies, once the Nuclear Regulatory Commission determines that the site is in compliance with 
Subpart B of the Environmental Protection Agency Standards and the site is certified, no additional long-term 
surveillance or monitoring will be conducted. 

During operation of the processing site, an estimated total volume of 2.8 billion liters (750 million gallons) of ground 
water was contaminated and the contaminant plume currently extends offsite. The ground-water contaminants of 
potential concern are manganese, nitrate, strontium, sulfate, uranium, and vanadium. 

The following milestone dates have been established for planning purposes. 

Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

1995 
2000 
2001 
2003 
2014 
2015 

Samples were analyzed for several constituents, including nitrate, the primary indicator of ground-water 
contamination. Several wells near the former mill and tailings pile areas have the greatest concentration of nitrate. In 
addition, these wells show relatively consistent nitrate concentrations over time, demonstrating plume migration 
downgradient from the contaminant source. This contaminated ground water has not affected domestic wells. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Monument Valley site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

U'llt2999 aggs 2Q1Q 2Q1§ agzq 3Q26 agag 
Environmental Restoration 1,051 4,921 5,934 10,620 112,626 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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TUBA CITY, ARIZONA (UMTRA SITE) 

The Tuba City site is located nine kilometers (5.5 miles) east of Tuba City in Coconino County, Arizona and.137 
kilometers (85 miles) north of Flagstaff. It consisted of about 42 hectares ( 105 acres), of which 9 hectares!(22 
acres) were covered by the tailings pile. Eighteen hectares (44 acres) were former evaporation ponds, and the 
remaining acres were a result of wind-blown contamination. The Tuba City site is on Navajo Nation lands; 
however, an appeal over this jurisdiction has been filed by the Hopi Tribe. 

LOCALITY MAP 
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FACILITY MISSION 

The mission of the Tuba City mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings remaining after the uranium was extracted during the milling process. Rare 
Metals Corporation of America built the Tuba City Mill in 1955-1956. The Rare Metals Corporation merged with 
the El Paso Natural Gas Company in 1962 and operated the mill until 1966. 

• Ground water monMoring well I 
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The Environmental Management program is responsible for cleaning up surface and ground-water contamination at 
the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive material 
found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to promulgate 
standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform the cleanup. It 
also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the completed 
disposal cell. 

The former processing site is currently under Navajo Nation jurisdiction although the Hopi Tribe has filed an appeal 
in the courts. A custodial access agreement between the Navajo Nation, the Hopi Tribe, and the Department of 
Energy is required to ensure that the Department of Energy can access the former processing site during the 
construction and monitoring phases. Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of 
Energy entered into a Cooperative Agreement in 1985 with the Navajo Nation and Hopi Tribe. The agreement 
outlines the roles and responsibilities of each party. The Department of Energy pays 100 percent of all costs 
(assessment and remediation) when the UMTRA site is on Tribal lands. In addition, the Department of Energy is 
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responsible for paying 100 percent of the Tribes' costs. The Nuclear Regulatory Commission concurred on the 
original agreement and must concur on all major modifications. 

FUTURE USE 

The long-term surveillance of the disposal cell will remain the responsibility of the Federal Government through a 
Custodial Access Agreement between the Navajo Nation, Hopi Tribe, and the Department of Energy. Provisions of 
the Custodial Access Agreement will include restriction of public access and posting of appropriate warning signs. 
Future use of the area beyond the disposal site boundary will likely be Agricultural. 

ENVIRONMENTAL RESTORATION 

Surface remedial action is complete, and the source of contamination has been stabilized. However, residual milling
related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a 'eee·aeee 229' 2912 '91§ ag;p '9'' 
U MTRA Surlace 

Remedial Action 
UMTRA Ground ""tor 
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Remedial Action 230 1,945 1,856 89 
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• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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The remedial action at the Tuba City site was conducted in two phases. Phase I, which consisted of demolition of 
buildings and site preparation activities, was completed in 1986. In phase ll, the tailings and contaminated materials 
on and near the former processing site were combined and compacted into an onsite disposal cell. A radon barrier and 
rock erosion protection layer was constructed to meet Environmental Protection Agency standards for longevity, 
control of radon emanation, and ground-water protection. Phase II was completed in May 1990. Approximately 
1,239,180 million cubic meters (I ,630,500 cubic yards) of residual radioactive materials were remediated. One 
vicinity property was remediated concurrently with site remediation activities. The Nuclear Regulatory Commission 
is scheduled to certify the site in April 1996, with licensing expected late in 1996. 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office Long-Term Surveillance and Maintenance Program 

COMPLETION 
Fiscal Year 

1996 
1997 

The Tuba City Remedial Action Plan outlines the contaminant description and required remediation. The Remedial 
Action Plan, which requires Nuclear Regulatory Commission concurrence, was published in August 1989. Between 
completing site remedial action and transferring the licensed site's surveillance activities to the Grand Junction 
Projects Office's Long-term Surveillance and Maintenance program in 1997, annual site inspections and custodial 
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maintenance are being conducted under the UMTRA Surface Project's Pre-licensing Custodial Care activities, with 
the prime objective of maintaining cell integrity. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be developed 
to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Tuba City site once 
the Programmatic Environmental Impact Statement is completed. 

This estimate assumes an active remediation ground-water compliance strategy that involves extracting the 
contaminated ground water through pumping wells and applying the ground water via land application to make 
beneficial use of some ground-water contaminants. The successful application of this technology must ensure the 
contaminated ground water does not create an additional contaminant pathway. This report also assumes that the 
Nuclear Regulatory Commission will certify the site in 2013. For all types of ground-water compliance strategies, 
once the Nuclear Regulatory Commission determines the site to be in compliance with Subpart B of the 
Environmental Protection Agency Standards, no additional long-term surveillance or monitoring will be conducted for 
ground water. 

During operation of the processing site, an estimated total volume of about 3 billion liters (783 million gallons) of 
ground water were contaminated. Data from monitoring wells was used to establish the extent and magnitude of 
ground-water contamination related to site activities. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

1999 
2000 
2002 
2003 
2013 

Ground-water sampling demonstrates that ground-water quality conditions immediately downgradient of the disposal 
cell have a significant increase in chloride, sulfate, total dissolved solids, and uranium concentrations. The release of 
tailings pore fluids (transient drainage) into the aquifer caused this trend. Continued transient drainage of 
contaminated water from the disposal cell is expected to last for the next several years. The contamination poses no 
imminent threat to public health since the ground water is not used for domestic, agricultural or industrial purposes. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 

ARIZONA 12 



FUNDING ESTIMATE 

The following table presents estimated funding information for the Tuba City site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey lap'-i999 2QQ5 2212 2Q16 aqag aga1 aMp 
Envirorvnental Restoration 1,886 7,785 8,741 1,434 99,232 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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(completed FUSRAP site)* 

Lawrence Berkeley Laboratory 
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(Main Site and Site 300) 
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(reported under Sandia 
National Laboritories/ 
New Mexico, Offsite Areas) 

• Completed FUSRAP sites are summarized in the 
national program discussion located in the 
Tennessee section. 
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Energy Technology Engineering Center 
General Atomics 
General Electric Vallecitos Nuclear Center 
Geothermal Tesl Facility 
Laboratory for Energy Related Health Research 
Lawrence Berkeley Laboratory 
Lawrence Livermore National Laboratory 
Oakland Operalions Office 
OxnardSile 
Sandia National Laboratories/Calfomia 
Stanford Linear Accelerator Center 

Slate-.,.,;de 1 996 Appropriation 

Slate-.,.,;de 1 997 Congressional Requesl 

Energy Technology Engineering Center 
General Atomics 
General Electric Valecitos Nuclear Center 
Geothermal Tesl Facllty 
Laboralory for Energy Related Heallh Research 
Lawrence Berkeley Laboratory 
Lawrence Livermore National Laboratory 
Oakland Operations Office 
OxnardSIIe 
Sandia National Laboralorles/Calfomla 
Slanford Linear Accelerator Center 
Tolal 

Energy Technology Engineering Center 
General Atomics 
General Eleclrlc VaHecllos Nuclear Center 
Geothermal Tesl FaciHty 
Laboratory for Energy Related HeaHh Research 
Lawrence Berkeley Laboratory 
Lawrence Livermore National Laboratory 
Oakland Operations Office 
Oxnard Site 
Sandia National Laboratorles/CaHforrja 
Stanford Linear Accelerator Center 
Tolal 

Energy Technology Engineering Center 
General Atomics 
General Electric VaHecltos Nuclear Center 
Geothermal Test Facllty 
Laboratory for Energy Related Heallh Research 
Lawrence Berl<eley Laboratory 
Lawrence Livermore National Laboratory 
Oakland Operations Office 
Oxnard Site 
Sancia National Laboratories/California 
Stanford Linear Accelerator Center 
Tolal 

Estimated State Total 

{Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

D'8''~2MQ 2QM 39'9 ap16 a gag a gas 
20,261 22,044 18,271 5,352 4,282 
3,400 
1,551 3,100 
1,018 
4,342 

10,460 8,687 7,421 7,421 7,421 7,421 
56,529 48,203 36,816 34,996 34,112 34,107 

32,253 14,197 14,197 14,196 14,196 12,133 
97 

3,280 1,348 1,338 1,336 1,336 1,336 
4,110 2,082 2,001 2,001 2,001 2,001 

137,301 99,880 80,043 85,303 63,348 56,999 

naoa' aptp 2M§ 2Q6Q 3M§ 2QIQ 

6,421 6,421 6,421 6,421 6,421 6,421 
28,744 28,744 28,744 28,744 23,798 23,088 
10,679 10,679 10,679 10,679 10,679 7,831 

1,336 1,200 1,200 1,200 1,200 1,200 
2,001 2,001 2,001 2,001 2,001 2,001 

49,181 49,045 49,045 49,045 44,099 40,542 

f¥3979 3W§ agnq a pen agpp 2Qft6 

6,421 
23,088 

7,831 

1,200 
2,001 

40,54 

Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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a gag 

6,421 
28,744 
11,569 

1,336 
2,001 

50,071 

2Wi§ 

6,421 
23,088 

7,831 

1,200 
2,001 

40,542 

21Qp ura Gm',. 
351,050 

17,000 
23,255 
5,090 

21,710 
533,108 

2,407,729 
948,142 

485 
105,231 
161,041 

4,573,841 



ENERGY 'fECHNOLOGY ENGINEERING CENTER 

The Energy Technology Engineering Center occupies 36 hectares (90 acres) within the 1,080-hectare (2, 700-acre) 
Santa Susana Field Laboratory located in the Simi Hills of Ventura County, approximately 48 kilometers ( 30 
miles) northwest of downtown Los Angeles. Rockwell international owns the land. 

Waste Management 

Total 

Appropriation 
1997 Congressional Request 

Nuclear Material and Facllty Stal>llzation 
Environmental Restoration 
Waste Management 
Total 

41116 

LOCALITY MAP 

Western__.,. 
Sampling Site 

Simi Valley 

Energy Technology 

~·'~j~-
Rocketdyne · ' 

SSFL • ') 
. ;-; 

;··· 

Plummer St. 

National Recreation Area 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

23,449 
These levels 1'91/ect the current estimates for compliance with 
and agl'99ments (as of March 1996), SH Readers' Guide. 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

"'1"1999 2991 2219 '9'' IMQ 3M§ 

9,844 14,285 12,704 804 
8.Q75 6,312 4,275 3,255 4,262 
2,343 1,467 1,293 1,293 

20,281 22,044 t8,27t 5,352 4282 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996dol/ars. 

hUe s 5 ,,. 
188,081 
130,994 
31,975 

351,050 

CALIFORNIA 3 



FACILITY MISSION 

Part of Area IV at Santa Susana Field Laboratory was set aside in the mid-1950s for nuclear reactor development and 
testing. Research was primarily related to the development of sodium-cooled nuclear power plants and space power 
systems, using sodium and potassium as coolants. The Energy Technology Engineering Center is within Area IV of 
the Santa Susana Field Laboratory. The Center was established in the mid-1960s as a Department of Energy 
laboratory for the development of liquid metal heat transfer systems to support the Office of Nuclear Energy's Liquid 
Metal Fast Breeder Reactor program. Operations at Building 20, the Rockwell International Hot Laboratory, were 
conducted to support the Office of Defense Programs, while other facilities at the Energy Technology Engineering 
Center supported other Department research programs, including the Systems for Nuclear Auxiliary Power program. 
Operations in all nuclear reactors and some other facilities in Area IV ended by the mid-1970s. 

Building 
024 

D&D 

1100 FEET 

549 MElliS 

SITE MAP 

Building 020 
Rockwell Hot 
Lab 

Energy Technology 
Engineering Center 

N 

Building 029 
Existing Sodium 
Waste Storage 
Facility 

Building 005 
Molten Salt Process 
Developed Unit 

Office of Nuclear Energy activities at the Energy Technology Engineering Center were terminated at the end of 1995. 
Currently, the Energy Technology Engineering Center's primary mission is applied engineering development of 
emerging energy technologies, including energy conservation, solar, geothermal, and fossil energy. 

Environmental restoration and decommissioning activities began at this site in the early 1970s. In 1976, the 
Department of Energy began a systematic decontamination of remaining excess facilities formerly used for reactor 
development. As decommissioning activities are completed and buildings are certified for release without radiological 
restrictions, they will be transferred to Rockwell International. 

The Environmental Management program mission at the Energy Technology Engineering Center includes stabilizing 
and decommissioning facilities and remediating contaminated ground water and soils. Current activities include air 
monitoring for radionuclide contaminants and ground-water monitoring. During FY 1995, interim pump-and-treat 
tests demonstrated that ground-water contamination could be reduced. The site is currently waiting for regulator 
approval to continue these interim actions until the permanent ground-water cleanup strategy is selected. The Sodium 

CALIFORNIA 4 



Disposal Facility is undergoing a Resource Conservation and Recovery Act closure. The need for further remediation 
will be determined by sampling and a health-based risk assessment. When the Department of Toxic Substances 
Control verifies that the site is clean, the pit will be backfilled and revegetated. Current decontamination and 
decommissioning activity involves the Hot Laboratory, which is scheduled for completion in FY 1997. 

This baseline report assumes that facility landlord responsibilities, including infrastructure management and 
surveillance and maintenance of current Office of Energy Efficiency facilities, will be the responsibility of the 
Environmental Management program beginning in FY 1996. 

FUTURE USE 

The future of the center has been discussed with the local communities, regulators, interested stakeholders and the top 
levels of Department of Energy management. The present plan is to continue decommissioning program buildings for 
transfer back to Rockwell for its use. However, Rockwell is currently discussing transfer terms with the Community 
Reuse Organization. This organization would spearhead a privatization effort that would bring industry to the site 
and reduce the Department's obligation to remove the buildings. Therefore, this estimate assumes that the facility will 
continue to be used for Industrial purposes. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The Energy Technology Engineering Center has not yet entered the Environmental Management Nuclear Material and 
Facility Stabilization program. The 44 facilities at the Energy Technology Engineering Center that are anticipated to 
enter the program include a sodium laboratory, a liquid metals chemical lab, and hazardous materials storage 
facilities. The resulting waste types will include transuranic, low-level, low-level mixed, and hazardous. See the Site 
Map for the location of Nuclear Material and Facility Stabilization activities. 

This report assumes that these facilities will incrementally begin stabilization in FY 1996. Surveillance and 
maintenance will be performed to ensure that any existing contamination remains contained within the facility and the 
facility will not deteriorate prior to decommissioning and restoration activities. Repairs will be made when necessary 
to maintain the Federal Government's investment in the facility. This report also assumes the nuclear material and 
facility stabilization activities at the Energy Technology Engineering Center will be completed by 2015. 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Yesr Aversges, Thousands of Constsnt 1996 Dol/srs) 
EX'!Ptapgg 3Qll agag 2221 a gap uta Sm'f 

Nuclear Material and Faclity Stabiization 9,844 14,265 12,704 604 188,081 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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ENVIRONMENTAL RESTORATION 

Research and development activities, past disposal and handling practices, and solvent use and disposal at the Energy 
Technology Engineering Center resulted in contamination of former research buildings, several existing and former 
waste management facilities, and site soil and ground water. Because environmental restoration activities have been 
conducted at the site since the early 1970s, many of the initially contaminated facilities have already been remediated. 
See the Site Map for the location of Environmental Restoration program activities. 

Radionuclide contamination resulted from research and development activities performed primarily in the 1960s. 
These activities included the operation of ten reactors and seven criticality test facilities, fuel fabrication, reactor and 
used fuel disassembly, small scale laboratory work, and onsite storage of nuclear material. Over the period of 197 4 to 
1989, a decommissioning activities program at the Energy Technology Engineering Center removed in excess of 99 
percent of the manmade radioactivity generat~ at the site. The remaining unconfined radioactivity has been measured 
at less than 0.1 curie, which is much less than the radioactivity in the natural environment at the Santa Susana Field 
Laboratory. Confined radioactivity is estimated to be less than I 0 curies and is controlled in activated or 
contaminated structures that are locked, fenced, and within a guarded perimeter. 

The site is not currently, nor is it expected to be placed, on the National Priorities List. Therefore, the lead regulatory 
agency in charge of the cleanup efforts at the Center is the California Department of Toxic Substances Control. 
Remedial activities are completed in accordance with applicable state and federal regulations and requirements and 
with the approval of the Department of Toxic Substances Control and other appropriate regulatory agencies. 

Collection of waste data and reporting will be coordinated with the Waste Management program. However, the 
Environmental Restoration program will manage and pay for treatment, storage and disposal of waste generated by 
Hot Laboratory and Sodium Disposal Facility cleanup activities. Remedial action and decommissioning activities 
include costs for treatment, storage and disposal of this waste. The Waste Management program bears all other costs 
for treatment, storage and disposal. 

Major Environmental Restoration Activity Milestones 

TASK 

Resource Conservation and Recovery Act Closure of Sodium Disposal Facility 
Decommissioning of Building 0 12 (System for Nuclear Auxiliary Power Critical Facility) 
Decommissioning of Building 020 Support Rooms and Outside Area 
Decommissioning of Building 020 (Hot Laboratory) 
Decommissioning of Building 059 (System for Nuclear Auxiliary Power Reactor Test Facility) 
Resource Conservation and Recovery Act Building 056 Landfill Decommissioning (Defense) 
Closure of Radioactive Materials Handling Facility 
Site-Wide Assessment 
Site-Wide Remediation 
Facility Surveillance and Monitoring 
Department of Energy Obligation at the Site 

ASSESSMENT 

COMPLETION DATE 

Fiscal Year 

1996 
1995 
1996 
1997 
1998 
1999 
2001 
2004 
2010 
2015 
2015 

The characterization of the perimeter of Area IV was initiated and completed during FY 1995. Energy Technology 
Engineering Center solid waste management units, identified by the Resource Conservation and Recovery Act Facility 
Assessment, will also be remediated. These include the Building 056 Landfill, which is scheduled to begin the closure 
process in FY 1996 and complete in FY 1998. The Building 056 Landfill will be part of a Resource Conservation 
and Recovery Act Facility Investigation for all of the Santa Susana Field Laboratory. The Facility Investigation work 
plan was submitted to the Department of Toxic Substances Control in March 1995. Although approval was expected 
in September 1995, the Department of Toxic Substances Control is still reviewing the work plan. When the 
Department of Toxic Substances Control approves the plan, it will also be approving a decision that No Further 
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Action is required on the Building I 00 trench, one of the solid waste management units. See the Site Map for the 
location of Environmental Restoration program activities. 

The release of unknown quantities of cleaning solvents and other volatile organic compounds in the mid-1960s, 
presumably in connection with rocket tests conducted outside of Area IV, contaminated ground water beneath the site. 
Tritium, gross alpha and beta radioactivity, and radium-226 and -228 have also contaminated ground water in certain 
areas. Ground water characterization is under way, and remediation is scheduled to begin in FY 1998. 

Another assessment activity currently underway involves characterization of ground-water hydrology at the site. The 
Chatsworth Formation, the primary geologic constituent, is a sandstone formation. A stable isotope study is under 
way to help map the way in which ground water flows. The stable isotope study involves injecting isotopes of oxygen 
and hydrogen into the ground and a systematic sampling of the wells involved in the study, mapping the ground-water 
flow. 

REMEDIAL ACTION 

Past radioactive and hazardous material handling and disposal practices resulted in contamination at several existing 
or former disposal units. Facilities undergoing environmental restoration include the Sodium Disposal Facility 
(Building 886), the Building 056 Landfill, and the Radioactive Materials Handling Facility (Buildings 021, 022, and 
075). Previous operations at some of these facilities also resulted in the contamination of adjacent soils. The Sodium 
Disposal Facility recently completed post-remediation independent verification as part of the Resource Conservation 
and Recovery Act closure. 

The Sodium Disposal Facility was contaminated as a result of storage of radioactive materials, sodium, mercury, and 
polychlorinated biphenyls. The Sodium Disposal Facility has undergone extensive remedial operations over the last 
few years. During FY 1994, about 344 cubic meters (450 cubic yards) of mixed waste was shipped to the Envirocare 
facility (Clive, Utah). During FY 1995, about 763 cubic meters (1 ,000 cubic yards) of low-level waste was shipped 
to Envirocare. During the winter months, the Department of Toxic Substances Control requires the Center to cover 
the pit with a tarp and collect and sample the rain water. To date, all of the rain water has been clean and was 
subsequently released to the sewer system. 

The Sodium Disposal Facility resulted in some offsite contamination, including tritium (below drinking-level 
standards) and other radionuclides (at or below background levels). Currently, a health-based risk assessment is 
being performed as part of the site cleanliness verification activity. If the Department of Toxic Substances Control 
agrees that No Further Action is necessary, then after the rainy season is over in the spring, the pit will be backfilled 
with clean soil and revegetated. 

The Building 056 Landfill contains contamination from past disposal activities. The landfill is currently part of a 
Remedial Facility Investigation that encompasses all of the Santa Susana Field Laboratory and not just the 
Department of Energy portion. Details of the required remedial action will not be known until the Facility 
Investigation is completed. Estimated costs are limited to characterization activities, which will involve a geophysical 
survey, sampling, and analysis. This report assumes that all remedial action at the Energy Technology Engineering 
Center will be completed by FY 2010. 

DECOMMISSIONING 

Decommissioning activities involve decommissioning of Department of Energy-owned surplus facilities and Resource 
Conservation and Recovery Act closure of the Sodium Disposal Facility and the Radioactive Materials Handling 
Facility. All cleanup is being conducted in a manner that allows a Residential land-use scenario, although it is 
anticipated that the future use will continue to be Industrial. Decommissioning activities also include the surveillance 
and maintenance of facilities prior to beginning decontamination. Additional work includes the packaging, shipping, 
and disposal of both hazardous and nonhazardous waste generated by decommissioning activities. 
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Building 012, the System for Nuclear Auxiliary Power Critical Facility contains structural material contaminated by 
low-level radioactivity. Decommissioning of this facility was completed during FY 1995. Final closeout 
documentation for release will be completed during FY 1996. The Rockwell International Hot Laboratory (Building 
020), which was contaminated as a result of storage of radioactive and other material used for research, has been 
undergoing decontamination since 1985 and is expected to be complete by FY 1997. 

Decommissioning activities have been completed at many of the former nuclear research sites and are under way at 
others. Building 012, the System for Nuclear Auxiliary Power Critical Facility, which was a small decommissioning 
project consisting of three rooms, contains structural material contaminated by low-level radioactivity. The amount of 
contamination in the fuel storage tubes was the principal uncertainty and proved to be only on the surface level and 
was easily removed. This project was completed in FY 1995 ahead of schedule due to the decision to delay the 
decommissioning of the Radioactive Materials Handling Facility. The decommissioning of the moderator cask (a 
former onsite transport cask) was completed in FY 1995. 

Buildings 021, 022, and 075, which make up the Radioactive Materials Handling Facility, contain radioactivity from 
waste storage activities. This facility was scheduled to begin decommissioning in FY 1995. However, the project 
was delayed until FY 1997 and is expected to be completed in FY 2001. This will be the last radioactively 
contaminated facility to undergo decommissioning. It is the largest decommissioning project at this site and is 
estimated to cost between $10 million to $12 million. The Radioactive Materials Handling Facility is used to support 
decommissioning activities and contains a decontamination facility and temporary storage area for radioactive and 
mixed waste prior to offsite disposal. A small amount of transuranic waste from previous decommissioning activities 
is temporarily stored at the Radioactive Materials Handling Facility. 

Decommissioning of Building 020, the Hot Laboratory, was started in the mid-1980s. The project is currently about 
85 percent complete. During FY 1996, the hot cells, basement and attic (principally the heating ventilation air 
conditioning and filtration system), will be decontaminated. One FY 1996 activity will be the characterization of the 
drain line sludge. This is significant because it is the last possible source of mixed waste for this activity. The last 
phase of the project will involve conventional demolition of the structure. The Hot Laboratory will be remediated to 
a level allowing use without radiological restriction. This report assumes the Hot Laboratory will receive funds from 
the Small Sites Initiative for FY 1997 and the project will be completed that year. 

Building 059, a System for Nuclear Auxiliary Power Reactor Test Facility, has a radioactively contaminated 
subsurface vault area, approximately 50 feet below-grade. The scope of the project has been refocused to include 
complete removal of the subsurface contamination, with the result that the project will not be restarted until FY 1998. 

Building 059, the Radiation Decontamination and Decommissioning Project, has recently undergone a change in 
scope. Originally, this was a system for Nuclear Auxiliary Power Project facility. The change results from a decision 
to remove the activated concrete because of the privatization effort at the Center. It will be easier to attract industry to 
the site if the contamination is removed. The change in scope necessitates increased funding and delays the scheduled 
completion until at least FY 1998. Decommissioning activities are scheduled to begin at the Large Leak Test Rig in 
FY 1996. The Rig is the above grade portion of the Building 059 facility. It is the first of the inactive sodium 
facilities to undergo decommissioning. The juxtaposition of these two facilities has necessitated a coordinated 
approach to decommissioning. The Decontamination and Decommissioning Plan for the Rig is due in mid-FY 1996. 

All the waste, aside from the one possible source of mixed waste at the Hot Laboratory, will be low-level radioactive 
waste consisting of concrete rubble and scrap metal. The Large Leak Test Rig will produce hazardous material 
containing sodium. 

CALIFORNIA 8 



Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey , "R§-299Q 2995 'QlR 2Q15 agag ?Q?§ a gag 

ETEC 

Assessment 297 38 808 539 
Remedial Action 806 489 500 500 
Facility Decommissioning 6,422 5,111 3,000 1,347 3,143 

Direct Program Management/Support 550 675 775 600 600 

rg'a' R QZ§ sal? 1 ''§ a ?55 1 ?R? 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

8,408 
11,473 

95,113 

16,000 

13Q 884 

Program management represents crosscutting activities associated with environmental restoration and does not 
directly support specific operations or projects. 

In addition to program management (that is, the planning and management of resources and information to 
accomplish project goals, budgets and schedules) and facility management (the care, maintenance and replacement of 
existing facilities and facility-related equipment), it includes activities like personnel management and training, 
administrative support, document development and control, data base management, liaison activities with the 
Department of Energy and external regulatory agencies, and quality assurance and records/data management. 

CALIFORNIA 9 



WASTE MANAGEMENT 

The Waste Management program mission at the Energy Technology Engineering Center is to ensure continued 
compliance with Resource Conservation and Recovery Act permitting requirements. Activities include waste 
characterization and certification, waste treatment and storage, waste minimization, facility maintenance, and waste 
packaging and offsite disposal to support continuing operations. These activities are performed at the Radioactive 
Materials Handling Facility for radioactive and mixed waste and at the Hazardous Waste Management Facility for 
alkali metal waste. Each of these facilities operates under two separate Resource Conservation and Recovery Act 
permits. 

WASTE MANAGEMENT MAP 

Building 133 
Existing Hazardous ----..... 

Waste Management Facility 

Building 029 
Existing Sodium 
Waste Storage 
Facility 

The Waste Management program manages and funds the operation of two facilities at the Energy Technology 
Engineering Center. These facilities and their associated activities include: ( 1) storage and treatment of alkali metal 
waste at the Hazardous Waste Management Facility; and (2) handling, storage and disposal of radioactive and mixed 
waste at the Radioactive Materials Handling Facility. 

The Hazardous Waste Management Facility is dedicated to the storage and treatment of nonradioactive alkali metal 
waste and currently operates under a Part B permit from the State of California. The Hazardous Waste Management 
Facility consists of two geographically separated buildings: Building 029 and Building 133. Building 029 is 
designed for the storage of sodium-contaminated parts and components, while Building 133 is designed for treating 
these components. Environmental restoration cleanup activities on facility systems generate the parts and components 
treated at the facility. Treating the sodium-contaminated components results in the generation of a dilute sodium 
hydroxide solution that must be handled as hazardous waste. The cleaned parts and components are dispositioned as 
scrap metal. When storage activities at Building 029 and treatment activities at Building 133 are complete, cleanup 
activities will begin. 

The Radioactive Materials Handling Facility is currently operating under interim status. Operations that are covered 
under this facility are: ( 1) the repackaging of radioactive waste, (2) the limited treatment of mixed waste, and (3) the 
storage of radioactive and mixed waste. Environmental restoration activities generate the waste handled and stored at 
this facility. Low-level mixed waste managed at the Radioactive Materials Handling Facility falls under the auspices 
of the Federal Facility Compliance Act. 
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The Federal Facility Compliance Act states that the Department will not be subject to fines and penalties for mixed 
low-level waste storage prohibition violations provided it is in compliance with an approved Site Treatment Plan. In 
October 1995, the Site Treatment Plan for the Energy Technology Engineering Center was signed by the Department's 
Oakland Office and the State of California. 

Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
300§ ap1p a gag 2Mfi 

Hazardous Waste Management FaciHty 325 325 325 325 

• Project costs represent a subset of total Waste Management costs. 
•• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Major Waste Management Activity Milestones 

Radioactive Waste Management 
Hazardous Waste Management 

Transuranic Waste 

GENERATION AND HANDLING 

TASK 

iMP life G'f!f" 
6,500 

COMPLETION DATE 
Fiscal Year 

2001 
2015 

The source of most of the transuranic waste generated at the Center has been decontamination and decommissioning 
activities at the Rockwell International Hot Laboratory (Building 020). ·The remaining transuranic waste was 
generated through the decontamination and decommissioning of Building 055, which housed a fuel fabrication 
development facility. The Environmental Restoration program conducted both of these activities. 

The Energy Technology Engineering Center expects to generate three more 0.2-cubic meter (55-gallon) drums of 
transuranic waste, potentially mixed, which will result from size reduction of a "hold-up" tank from the Hot 
Laboratory (Building 020). This tank is currently stored at the Radioactive Materials Handling Facility. 

There are no treatment facilities for transuranic waste at the Energy Technology Engineering Center. There are no 
plans to treat any transuranic or transuranic mixed waste onsite. 

STORAGE 

The Center currently has a total of 34 0.2 cubic meter (55-gallon) drums of transuranic waste (approximately 7 .I 
cubic meters [9.2 cubic yards]), some of which is potentially mixed, stored in below-grade storage vaults in Building 
022 at the Radioactive Materials Handling Facility. Current plans are to have all the transuranic and suspected 
transuranic mixed waste shipped offsite for disposal by FY 2001. 

DISPOSAL 

This report assumes that all transuranic waste ( 12 cubic meters [ 16 cubic yards]) from Environmental Management 
program activities and two cubic meters (2.6 cubic yards) from Defense Program activities will be shipped to the 
Idaho National Engineering Laboratory for treatment and disposal at WIPP. All transuranic mixed waste (five cubic 
meters [seven cubic yards]) from environmental restoration activities will be shipped to the Waste Isolation Pilot 
Plant (Carlsbad, New Mexico) for disposal. 
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All disposal costs for transuranic waste are included in the Waste Isolation Pilot Plant program estimate. The costs 
included in this estimate are for managing transuranic waste and include retrieval, characterization, treatment, and 
packaging to meet the Waste Isolation Pilot Plant waste acceptance criteria. 

Low-Level Mixed Waste 

GENERATION AND HANDLING 

Ongoing environmental restoration activities are not expected to generate significant additional quantities of mixed 
waste because of the nature of the work and the express prohibition on allowing hazardous materials into radioactive 
areas. The current inventory of low-level mixed waste constitutes waste generated through past environmental 
restoration work and is stored at the Radioactive Materials Handling Facility. The most recent forecast is that an 
additional three cubic meters (3.9 cubic yards) will be generated in FY 1996. This report expects that no additional 
low-level mixed waste will be generated after FY 1996. 

TREATMENT 

Limited treatment was conducted on one low-level mixed waste stream (0.13 cubic meters [0.17 cubic yards] of 
electropolish solution) at the Radioactive Materials Handling Facility in FY 1994. A treatability study was conducted 
on the electropolish solution in which it was neutralized with sodium hydroxide. This eliminated the corrosive 
(hazardous) property of the waste. No low-level mixed waste treatment activities have been planned in FY 1996 or in 
the outyears. 

STORAGE 

All low-level mixed waste that environmental restoration activities generate is stored at the Radioactive Materials 
Handling Facility. At the end of FY 1995, there were approximately 47 cubic meters (62 cubic yards) of low-level 
mixed waste stored at the Radioactive Materials Handling Facility. Some of the low-level mixed waste streams 
specifically listed in the Energy Technology Engineering Center Site Treatment Plan include: leaded paint chips, high
efficiency particulate air filters and crushed fluorescent tubes containing mercury. 

DISPOSAL 

Low-level mixed waste that the Energy Technology Engineering Center generates will be shipped to the Idaho 
National Engineering Laboratory for treatment and disposal, as stated in the Site Treatment Plan. However, the Idaho 
National Engineering Laboratory will not begin accepting waste until FY 1997 at the earliest. Since commercial 
disposal might prove to be more cost-effective, the Department's Oakland Office is exploring commercial options for 
the disposal of low-level mixed waste. The Energy Technology Engineering Center does not dispose of any 
radioactive or mixed waste onsite. 

The Energy Technology Engineering Center Site Treatment Plan includes enforceable milestones and schedules, 
which the Oakland Operations Office is now committed to meeting. These milestones include characterization of 
specifically listed low-level mixed waste streams in FY 1996 and selection of treatment options for these waste 
streams in FY 1997. 

The Rocketdyne Transportation Department handles all transportation of waste, including low-level mixed waste. All 
low-level mixed waste shipments meet Department of Transportation and Department of Energy requirements for 
transporting waste. 
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Low-Level Waste 

GENERATION AND HANDLING 

Environmental restoration activities at Building 020 generate the bulk of low-level waste presently and in the future. 
This waste is identified, characterized, sampled and packaged in accordance with Department of Transportation and 
disposal site criteria. These activities take place at the point of generation or at the Radioactive Materials Handling 
Facility. This report anticipates that an additional2,100 cubic meters (2,751 cubic yards) of low-level waste will be 
generated from continuing decontamination and decommissioning activities through FY 2000. 

TREATMENT 

No treatment activities are conducted on low-level waste at the Energy Technology Engineering Center. The low-level 
waste being generated from environmental restoration activities at Building 020 contains no hazardous constituents 
and will require no treatment prior to its disposal at the Nevada Test Site. 

STORAGE 

All low-level waste is stored at the Radioactive Materials Handling Facility in Department of Transportation- and 
disposal site-approved containers. The Radioactive Materials Handling Facility currently has approximately 430 
cubic meters (560 cubic yards) of low-level waste in storage. 

DISPOSAL 

This report assumes that 2,540 cubic meters (3,327 cubic yards) of low-level waste, which the Energy Technology 
Engineering Center generated, will be disposed of at the Nevada Test Site. Low-level waste generated during 
decommissioning of the Hot Laboratory (Building 020) will be shipped to the Nevada Test Site by FY 1998. The 
remaining low-level waste expected to be generated from planned decontamination and decommissioning of the 
Radioactive Materials Handling Facility should be shipped offsite by FY 2000. This completion date of FY 2000 
depends on progress made in cleaning up the Radioactive Materials Handling Facility. 

In FY 1995, the Oakland Operations Office shipped approximately 300 cubic meters (393 cubic yards) of low-level 
waste from the cleanup of Building 886 (Sodium Bum Pit) to a Department of Energy-approved commercial disposal 
facility located in Utah. The Energy Technology Engineering Center does not dispose of low-level waste onsite. 

The Rocketdyne Transportation Department handles all transportation of waste, including low-level waste. All waste 
shipments from the Energy Technology Engineering Center meet the Department of Transportation and Department 
of Energy requirements for transporting waste. 

Hazardous Waste 

GENERATION AND HANDLING 

Most of the hazardous waste that the Energy Technology Engineering Center generates results from the treatment of 
sodium-contaminated piping and equipment, which environmental restoration cleanup on facility systems generates. 
This piping and equipment is removed from facilities undergoing decontamination and decommissioning and sent to 
Building 029 of the Hazardous Waste Management Facility. From there, the piping and equipment is sent to Building 
133 of the Hazardous Waste Management Facility for treatment. 

Some additional hazardous waste is generated through routine maintenance work and cleanout of various facility 
inventories. This waste is sent to a 90-day storage facility (the Hazardous Waste Collection Area), which the 
Rocketdyne Environmental Department operates and the Waste Management program partially funds. This report 
anticipates that a large influx of chemicals will be sent to the Hazardous Waste Collection Area in FY 1996 because 
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of the expiration of the contract and subsequent closure of the Energy Technology Engineering Center laboratories 
and buildings. 

TREATMENT 
Building 133 is designed for treatment of alkali metal waste (that is, sodium-contaminated parts and components) and 
operates under a Resource Conservation and Recovery Act Part B Permit from the State of California. Treatment 
operations at Building 133 result in the generation of a dilute sodium hydroxide solution that must generally be 
handled as hazardous waste. Treatment operations also generate some small amounts of other hazardous waste that is 
sent to the 90-day Hazardous Waste Collection Area. The cleaned parts and components are dispositioned as scrap 
metal. 

Treatment operations at Building 133 generate approximately 58 cubic meters (76 cubic yards) on average of dilute 
sodium hydroxide that needs to be disposed of as hazardous waste. This baseline estimate anticipates that the 
Hazardous Waste Management Facility will continue operating until FY 2015 because of the large number of 
facilities that contain sodium. 

STORAGE 
Building 029 of the Hazardous Waste Management Facility is dedicated to the storage of alkali metal waste. 

DISPOSAL 
All hazardous waste generated at the Hazardous Waste Management Facility and sent to the 90-day Hazardous Waste 
Collection Area is manifested and sent to a permitted commercial facility for treatment, disposal or recycling. No 
hazardous waste is disposed of onsite. 

The Rocketdyne Transportation Department handles all transportation of waste, including hazardous waste. All low
level mixed waste shipments meet the Department of Transportation and Department of Energy requirements for 
transporting waste. 

Waste Management Activities Cost Estimate 

(Five-Yesr Averages, Thousands of Constant 1996 Dollars) 

a~allialla 1811 aa~a 18~1 aaaa il&ll i1818 ~lll,lill* 
Transuranlc Mixed Waste 

Storage and Handling 15 81 
Disposal 9 

Transuranlc Waste 
Storage and Handling 76 6 410 
Disposal 9 46 

Low-Level Mixed Waste 
Storage and Handling 77 384 
Disposal 17 85 

Low-Level Waste 
Storage and Handling 183 37 1,098 
Disposal 183 37 1,098 

Hazardous Waste 
Treatment 353 353 353 353 7,060 
Storage and Handing 208 208 208 208 4,160 
Disposal 117 117 117 117 2,340 

Direct Program ManagemenVSupport 1,t14 698 6t5 615 15,204 
1Bln1 aMa '1'7 1 g#j , gaa 3' ez$ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Direct Program Management/Support 

Program management represents activities associated with all waste types and does not directly support specific 
operations or projects. It provides overall support and direction for ongoing Waste Management programs, including 
storage and treatment activities for the Hazardous Waste Management Facility and storage, handling and offsite 
disposal activities at the Radioactive Materials Disposal Facility. In addition to program management (that is, the 
planning and management of resources and information to accomplish project goals, budgets and schedules) and 
facility management (the care, maintenance and replacement of existing facilities and facility-related equipment), 
activities like personnel management and training, administrative support, document development and control, data 
base management, liaison activities with the Department of Energy and external regulatory agencies, and quality 
assurance and records/data management are included. 

LANDLORD ACTIVITIES 

The Office of Nuclear Energy is currently the landlord for the Energy Technology Engineering Center. This estimate 
anticipates that the facility landlord responsibilities, including infrastructure management and surveillance and 
maintenance of current Office of Nuclear Energy facilities, will be the responsibility of the Environmental 
Management program beginning in FY 1997. During FY 1996, the Nuclear Material and Facility Stabilization 
program will become responsible for surveillance and maintenance of the inactive sodium facilities. The Nuclear 
Material and Facility Stabilization program will be the funding source but will not take ownership of the buildings. 
The maintenance and operating contract for the Energy Technology Engineering Center facility expired at the end of 
FY 1995. The environmental cleanup is proceeding under the closeout provisions of the contract. There are also 
ongoing discussions regarding a possible privatization effort at the site. The details of any arrangement are not 
known at this time. The landlord costs are about $3 million to $4 million per year. The nuclear material and facility 
stabilization and surveillance and maintenance costs will be about $550,000. The exact amount of the landlord costs 
and its distribution cannot be settled until the privatization issue is resolved. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The table below presents the current Full-Time Equivalents needed to conduct the environmental management 
activities at the site. The work force comprises federal and contractor personnel and includes program managers, 
administrative support professionals, scientists, engineers, and technicians. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 
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Site Management Structure 

The Department of Energy's Oakland Operations Office is the field organization responsible for implementing 
management plans at the Energy Technology Engineering Center. Rocketdyne, a division of Rockwell International, 
operates the Center for the Department of Energy. Rocketdyne serves as the management and operating contractor 
and is responsible for environmental restoration and waste management activities at the Center. The Center officially 
is an Office of Nuclear Energy facility although there is no ongoing Nuclear Energy research. The Oakland Office 
maintains a site office at the Center to perform basic management functions. 

The Center is currently operating under the closeout provisions of the maintenance and operating contract (DE-AC03-
77SF00700), which expired at the end of FY 1995. This results in a very favorable overhead rate structure for 
environmental cleanup activities. Should a decision to contract out the cleanup be made, that effort will be conducted 
under the current contract reform requirements regarding performance-based contracting. 

Future Full-Time Equivalent Needs 

There are no additional Full-Time Equivalent needs. After departing from the site, the federal personnel will return to 
the Oakland Operations Office, and the contractor personnel will no longer be needed. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Energy Technology Engineering Center. 

Nuclear Material and Faclity Stabilzatlon 
Environmental Restoration 
Waste Management 

rote' 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
eylaae.aggp 2QM 2Q1Q agan agag agaa 

9,556 13,848 12,333 781 
407 491 300 
537 173 84 84 

lQ§QQ 14§1? 1? ZJ? AA§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Nuclear Material and FaciKty Stabilization 
Environmental Restoration 
Waste Management 
D?ta! 

FX12Bfu2QQQ 
287 

7,667 

1,806 
9761 

aqgs 
417 

5,821 

1,294 
7 53? 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

amp 2Ql5 a gag 
371 23 

3,975 3,255 4,282 

1,208 1,208 

§ 5§f 1167 1 ?A? 

COMPARISON WITH PREVIOUS ESTIMATE 

zqzs 2939 
5,492 

125,002 

27,585 
JSR qza 

The 1996 life-cycle estimate for the Energy Technology Engineering Center of $351 million represents an eight 
percent increase over the 1995 life-cycle estimate of $334 million, after taking the 1995 expenditure into account. 
The life-cycle estimate for the Environmental Restoration program ($131 million) is 126 percent higher than the 1995 
estimate ($62 million), after taking the 1995 expenditure into account. This can be attributed to an increase in 
decommissioning costs. New facilities, which increase decommissioning costs at this site from one million dollars to 
$95 million and which lengthen the decommissioning life-cycle duration by four years, are being transitioned into the 
Environmental Restoration program. These facilities also impact the duration of the assessment life cycle, which is 
13 years longer in the 1996 Baseline Environmental Management Report, and increase program management costs 
and duration. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

--------- ------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 170,736 - 188,081 17,345 10 

Environmental Restoration 61,688 3,803 130,994 73,109 126 

Waste Management 66,143 4,174 31,975 -29,994 -48 

Landlord 16,482 - - -16,482 -100 

Program Management 2 19,081 517 - - -

Site Total 334,131 8,494 351,050 25,413 8 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 

Estimated costs for Waste Management program activities are 48 percent lower than last year ($32 million in 1996 
and $66 million in 1995). This is due to a variety of factors, including improved cost estimation practices for Activity 
Data Sheet validation efforts, a shorter low-level waste program duration, and low-level mixed waste inventories that 
remain at current levels because of waste minimization efforts and better information about the remaining waste 
streams. 

Landlord costs were incorrectly reported last year. The Office of Nuclear Energy is the Landlord for this facility and 
the Office of Environmental Management does not receive direct appropriations for landlord activities at this site. 
The costs have been reapportioned as indirects to the applicable programs in the FY 1996 Baseline Report. 
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GENERAL ATOMICS 

General Atomics occupies approximately 49 hectares ( 120 acres) on two contiguous sites that are 21 kilometers 
( 13 miles) north of downtown San Diego, California, just southwest of the convergence of Interstates 5 and 805, 
and approximately 1.6 kilometers (one mile) east of the Pacific Ocean. The two sites are referred to as the Main 
Site and the Sorrento Valley Area, or collectively as the General Atomics site. 

LOCALITY MAP 
r··--· · .................. i 

Estimated Site Total 

(Thousands of Currant Year Dollars) 

1997 Congressional Reques1 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F''PB•aoee 3QP' 39'9 3911 aeae 393' a gap 
Environmental Restora~on 3,400 17,000 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

To support the Department of Energy and its predecessor agency, the Atomic Energy Commission, as well as 
commercial customers, General Atomics has maintained a fully operational Hot Cell Facility at the Main Site for over 
30 years. The Hot Cell Facility, which General Atomics owns and operates, has been used for numerous post
irradiation examinations of Department fuels, structural materials, reactor dosimetry materials, and instrumentation. 
The Department-sponsored activities at the General Atomics Hot Cell Facility primarily supported the High 
Temperature Gas Cooled Reactor and the Reduced-Enrichment Research Test Reactor programs. 

SITE MAP 

lMllE 
General Atomics 

llllDIIElll 

N 

The Hot Cell Facility occupies Building 23 and an outdoor service yard on General Atomic's Main Site. The interior 
of Building 23 has approximately 690 square meters (7 ,400 square feet) of floor space, consisting of offices, three hot 
cells, an operating gallery, and hot and cold auxiliary areas. Operations in Building 23 were performed under the 
authority of the United States Nuclear Regulatory Commission Special Nuclear Material License Number SNM-696 
and the State of California Department of Health Services Radioactive Material License Number 0145-80. 
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The Hot Cell Facility Decontamination and Decommissioning Project is the only activity at the General Atomics site 
included in the Environmental Management program because it was the only area at the facility used by the 
Department of Energy and predecessor agencies. Past Departmental and commercially-sponsored activities 
contaminated the Hot Cell Facility with radioactive and hazardous materials. 

Building 23 is surrounded by a 4,342-square meter (46,740-square foot) fenced service yard that includes several 
concrete pads used for staging heavy equipment and making material transfers into and out of the building. The 
remaining area comprises asphalt, soil, scattered small rocks, and disturbed vegetation. There is a small 37-square 
meter (400-square foot) metal ancillary building and four above-ground waste storage tanks. Other equipment 
includes the high efficiency particulate air ventilation filtration system, stack, and temporary storage areas. The yard 
is enclosed by a 2-meter (7-foot) high galvanized chain link fence. Physical barriers and security personnel control 
access to the yard. 

There are no current or planned Nuclear Material and Facility Stabilization projects at the General Atomics Site. All 
waste management activities are conducted within the scope of the Environmental Restoration program. All landlord 
costs associated with this site are the responsibility of the owner, General Atomics. 

FUTURE USE 

General Atomics, the owner of the site, will decide the future use. However, the assumed remedial action approach 
will allow the former Hot Cell Facility to be used without radiological restriction, as defined by the Nuclear 
Regulatory Commission and the State of California. This report anticipates the future use of the property will remain 
Industrial. 

ENVIRONMENTAL RESTORATION 

The Environmental Restoration program bears all waste management costs. Decommissioning of the hot cell is the 
only Department of Energy liability at the General Atomics site. Following completion of this project, all 
Departmental liability at this site will terminate. Site and facility characterization was completed in 1995, and 
decommissioning began in 1996. The remedial action will result in removal of all waste from the site. This baseline 
estimate assumes that the project will be complete in FY 2000. See the Site Map for environmental restoration 
activities location. 

Major Environmental Restoration Activity Milestones 

TASK 

Transfer Irradiated Fuel Materials to Building 30 
Decommission Hot Cell Facility 
Ship Irradiated Fuel Materials to Idaho National Engineering Laboratory 
Final Site Closure Report 
Site Release 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1999 
2000 
2000 
2000 

The examination of post-irradiated fuels, structural materials, reactor dosimetry materials, and instrumentation in the 
Hot Cell Facility contaminated the facility with mixed fission and activation products. The Hot Cell Facility and site 
have been characterized for radiological and hazardous contaminants. The radiological assessment demonstrated that 
approximately 50 percent of the wall areas and 79 percent of the floor areas are contaminated. The cell penetrations 
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(holes in the walls for utilities, etc. that are properly sealed to prevent contamination from leaving the Hot Cell) are 
contaminated, and core drilling results indicate the presence of subsurface contamination in soil below the facility. 
Structural materials on the roof and limited areas of the exterior walls are contaminated. 

Hazardous constituent sampling indicated that 23 percent of the floor and walls are contaminated with low levels of 
various hazardous constituents, including polychlorinated biphenyls, semi-volatile organic compounds, and metals. 
Core sampling confirmed subsurface hazardous contaminants at low levels in areas where oils were used. The yard 
soil assessment indicated limited surface and subsurface areas of elevated activity primarily from cesium-137, -134 
and -60. Hazardous constituent concentrations were found to be within background range. 

The proposed decommissioning alternative involves the piecemeal dismantlement of the facility. The criteria for 
release of materials and equipment, facility structures, and the Hot Cell property rely upon past precedent, which the 
Nuclear Regulatory Commission and State of California established for the General Atomics site. Radiological and 
hazardous contamination is confined within the boundaries of the Hot Cell Facility, and health risks to General 
Atomics workers and the public will be extremely limited. 

Surveillance consists of activities required to monitor personnel, work areas, equipment, packages, waste streams, and 
the environment for the protection of the worker and the general public. It also includes performance checks on 
related equipment/instrumentation to support the above activities. Surveillance and maintenance activities will be 
phased out as the project progresses. 

The Health and Safety Plan presents a detailed listing of surveillance and maintenance activities and their frequency. 
The building structure and its support systems and equipment will require routine maintenance to ensure the Hot Cell 
Complex is maintained in a safe standby condition. The structural envelope, the High Efficiency Particulate Air 
ventilation system, the electrical distribution system, fire protection, and certain user project fixtures are examples of 
equipment requiring continued routine maintenance. 

DECOMMISSIONING 

The Department used characterization data to consider the four alternatives for decommissioning (leave in place, 
entombment, dismantlement, or decommissioning in place). It selected facility dismantlement as the decommissioning 
alternative. In this alternative, the dismantlement of the facility would take place, including removal of the facility 
structure, and remediation of the soil around the facility, as necessary, followed by Nuclear Regulatory Commission 
and State of California inspections and release of the site for Industrial use. 

The General Atomics Hot Cell Facility Decontamination and Decommissioning Project is in the early stages of 
implementation. The Hot Cell Site and Facility Characterization Report and the Decommissioning Plan were 
submitted to the Nuclear Regulatory Commission and the State of California in 1995. Hot Cell Facility 
decommissioning activities are currently being performed in three phases. 

Phase 1 consisted of disposing of waste materials and irradiated fuel materials that remained in the hot cell from 
previous Department of Energy contracts, determining the magnitude and extent of contamination through 
characterization, and preparing the Decommissioning Plan and all required Health & Safety and National 
Environmental Policy Act documentation. Phase 1 activities are generally complete, except for approval of the 
Decommissioning Plan by the Nuclear Regulatory Commission and State of California and the transfer of the 
irradiated fuel materials from Building 23 to Building 30. 

The project is ready to proceed to Phase 2, and contract negotiations for this phase are being conducted. Phase 2 
includes decontamination activities; packaging, shipment, and disposal of radioactive and nonradioactive waste; and 
soil remediation. 

Phase 3 consists of submitting the closure report to the Nuclear Regulatory Commission and the State of California, 
conducting confirmatory surveys, and obtaining approval from the Nuclear Regulatory Commission and the State of 
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California that the Department of Energy scope of work at this site is complete. 

Decontamination operations at the Hot Cell Facility are currently scheduled to begin in 1996. The assumed approach 
will involve passive decontamination methods such as standard vacuuming, damp cloth wiping, and, to a limited 
degree, hand washing/scrubbing operations. When passive methods fail to reduce surface contamination to releasable 
levels, more aggressive decontamination methods will be used. 

After the facility is dismantled, the affected soil surrounding the facility will be remediated. Contaminated soil will 
either be shipped to an offsite or temporary processing facility or shipped directly to a low-level radioactive waste 
disposal facility. For the purposes of this report, direct shipment was assumed. Following removal of all 
contamination, a comprehensive final radiation survey will be conducted and documented in report form. After the 
site has been surveyed and it has been documented that it complies with the approved criteria for release, the final 
report to the state and the Nuclear Regulatory Commission requesting release of the site will be submitted. This 
report assumes that all radioactive waste generated will be transferred to the Hanford Site. Sanitary and hazardous 
waste will be shipped to appropriate commercial facilities. 

The Department of Energy will share the costs of decommissioning the Hot Cell Facility. The Department will bear 
76 percent of the burden, and General Atomics will bear 24 percent. The costs presented in this estimate represent the 
Department's portion of the total budget for this project. 

Based on the Hot Cell Facility and site characterization results and planned decontamination, abatement, remediation, 
and dismantlement activities, remediation of the facility and site will generate an estimated 13,635 cubic meters 
(17 ,861 cubic yards) oflow-level waste, low-level mixed waste, radiologically contaminated asbestos and lead, and 
other hazardous waste. 

The Hot Cell Decontamination and Decommissioning Project will involve relocating some irradiated fuel materials 
owned by the Office of Nuclear Energy from the building to another on site facility (Building 130) for temporary 
storage until a Department of Energy facility is identified. The total amount of fuel material is 524 grams ( 1.2 
pounds). This estimate assumes the spent fuel will be transferred to Idaho National Engineering Laboratory in FY 
2000. Transfer activities will include surveillance and maintenance costs, which the Environmental Restoration 
program will fund. Irradiated fuel materials transfer activities will not generate any disposable waste. 

All mixed waste generated at General Atomics is stored at the Mixed Waste Management Facility, which is an interim 
status (Part A) waste storage facility under the Resource Conservation and Recovery Act. Treatment of mixed waste 
at General Atomics is conducted under interim status, which allows neutralization, filtration, and stabilization 
activities. The Mixed Waste Management Facility consists of three areas designated as container storage areas for 
mixed waste. The total storage capacity in these three areas is approximately 580 cubic meters (760 cubic yards), 
which far exceeds the current and projected mixed waste inventory at General Atomics. 

Environmental Restoration Activities Cost Estimate 

(Five-Yesr Aversges, Thousands of Constsnt 1996 Dollsrs) 

General Atomics Site 
Remedial Action 

Direct Program Manegement/Support 

fY''M·'PPP 
2.727 

673 

3 99§ 

• Total Liffl Cycltl is th11 sum of the annual costs in constant FY 1996 dollars. 

3919 39'' 3939 a gag life G'f'f 

13,635 
3,365 

Future estimates of waste generation include 20 cubic meters (26 cubic yards) of sanitary waste, which consists of 
miscellaneous scrap metal from the Hot Cell Facility Decontamination and Decommissioning Project and five cubic 
meters (7 cubic yards) of wastewater containing zinc and possibly other metals. 
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Direct Program Management/Support 

Program management at the site supports the integration of environmental restoration activities at General Atomics. 
These activities include tracking, collecting, and reporting costs; preparing programmatic documents; coordinating 
permitting and public involvement; liaison with external regulatory agencies; and establishing, documenting, and 
maintaining technical, cost, and schedule baselines. 

DESCRIPTION OF PERSONNEL 

Current Composition 

An organization has been established specifically to decommission the Hot Cell Facility. Required Hot Cell Facility 
decommissioning staffing is presented in the table on the following page. The federal and contractor work force 
includes engineers, technicians, crafts personnel, administrators and other professional staff. Specialized staff and 
support personnel may be added as the project progresses. Subcontractors for specific tasks requiring special skills 
will complement the staff on an as-needed basis. 
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Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Department of Energy has contracted with General Atomics in a cost sharing, no-fee arrangement as prime 
contractor and site manager of the General Atomics Hot Cell Decontamination and Decommissioning Project. The 
project will be organized within the General Atomics corporate structure to ensure high management visibility and 
priority. Other General Atomics technical and administrative personnel will support the organization, as required. 
This report anticipates no future contracting needs after the expiration of this contract in 2000. 

Future Full-Time Equivalent Needs 

The table above presents future contractor Full-Time Equivalents for Hot Cell Facility decommissioning. Only one 
federal Full-Time Equivalent is required in the outyears. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the General Atomics site. 
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Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX''U-3009 zqru; ?QlQ ?Qlfi zqzq amp I If' G'flf 
Envlrorvnental Restoration 3.400 17,000 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The estimated life-cycle cost at the General Atomics site is 26 percent higher in the FY 1996 Baseline Report than it 
was last year. The increase in the FY 1996 cost estimate is due to more mature analysis available for the 
decommissioning, soil remediation, and closeout activities. 

Comparison Table 

Activity 
FY 1995 FY 1995 Only 1 FY 1996 Change in 

Change in 

Life Cycle Life Cycle Dollars 
Percent 

--------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 13,847 2,266 17,000 5,419 47 

Waste Management - - - - -
Landlord - - - - -

Program Management 2 2,348 434 - - -

Site Total 16,194 2,700 17,000 3,506 26 

I The FY 1995 life"-C'ycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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GENERAL ELECTRIC VALLECITOS NUCLEAR CENTER 

The General Electric Vallecitos Nuclear Center, which General Electric privately owns and operates, occupies 
approximately 640 hectares ( 1,600 acres) in Pleasanton, Alameda County, California. The site is located 
approximately 64 kilometers (40 miles) east of San Francisco and approximately 11 kilometers (7 miles) southwest 
of the City of Livermore. 

LOCALITY MAP 

Muedu~ 
1:'~~~~. !"!~~~~y ........ . 

··········· 

General 
1 MILES Electric 

1----------1 Vallecitos 

Envlronmen1al Restoration 

1997 Congressional Reques1 

11 KJLDMEIIIS Nuclear Center 
California 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FX''ftt'PPO '29' '9'9 '9'' agag 39'' 
Envlronmen1al Restoration 1,551 3,100 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

N 

3MQ 
23,255 
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FACILITY MISSION 

Past Department of Energy activities were responsible for contaminating the high-level Hot Cell No.4 and the 
Emission Spectrograph Enclosure (glovebox) at the General Electric Vallecitos Nuclear Center with transuranic and 
low-level waste. Both work locations have been idle for more than ten years, and the Department's current mission at 
the Center is limited to the cleanup of Hot Cell No. 4 and the decontamination and disposal of the glovebox. 
Characterization activities are currently anticipated to begin in 1997. 

1000 FIET 

J0511m15 

SITE MAP 

General Electric 
Vallecitos 

Nuclear Center 
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The Department plans to decontaminate Hot Cell No. 4, remove the alpha enclosure, and certify the cell as free of 
transuranic contamination. When restoration activities are complete, General Electric will use the facility for 
commercial purposes. As Departmental and General Electric records indicate, General Electric used the facility for 
commercial work; therefore, a cost sharing arrangement is appropriate for this project. The cost sharing assumptions 
for this estimate depend on time of usage and can be summarized as follows: the Department is responsible for 76 
percent of the costs relating to Hot Cell No.4 and 90 percent of the costs for the glovebox; General Electric is 
responsible for 24 percent and 10 percent of these costs, respectively. 

However, General Electric has not agreed to these percentages, and a formal division of the costs will be negotiated in 
FY 1996. (General Electric has been contributing to costs since 1982, and this apportionment is based on their 
contributions to date.) The costs presented in this site summary are limited to the Department of Energy's portion; 
the costs allocated to General Electric are not included. 

Hot Cell No. 4 is one of four hot cells General Electric constructed in 1958 for post-irradiation examination of 
uranium fuel and irradiated reactor components. All four hot cells are located in the Radioactive Materials Laboratory 
in Building 102. Between 1965 and 1967, Hot Cell No. 4 was decontaminated, equipped with a stainless steel liner to 

CALIFORNIA 28 



contain plutonium, and dedicated to the study of mixed oxide fuel rods in support of the Atomic Energy 
Commission's fast breeder reactor development programs. In 1978, Hot Cell No.4 was placed in a standby 
condition, but Lawrence Livermore National Laboratory used it for six months in 1981 and 1982, and the General 
Electric Vallecitos Nuclear Center used it for corporate business for less than ten days per year thereafter. The 
Department has had no involvement with the other three hot cells, and its liability is limited to Hot Cell No.4. 

The glovebox is a 4.9-cubic meter (6.6-cubic yard) stainless steel enclosure located in the Analytical Chemistry 
Laboratory in Building 103. The General Electric Vallecitos Nuclear Center installed it in 1968 for emission 
spectrographic analyses of mixed-oxide fuel specimens for the Department, but it has not been used since 1980. 

There are no current or planned nuclear material and facility stabilization activities. All waste management costs fall 
within the scope of Environmental Restoration. There are no permitted treatment, storage, and disposal facilities at 
the site. Since there are no long-term surveillance and monitoring needs, General Electric is the owner and operator of 
the General Electric Vallecitos Nuclear Center and is responsible for all landlord activities at the site. The 
Department's liability at this site will end following the last shipment of transuranic waste to the Waste Isolation Pilot 
Plant in FY 2004. 

FUTURE USE 

The General Electric Vallecitos Nuclear Center is a privately owned commercial research facility. The Department 
will complete decontamination of Hot Cell No. 4 and disposal of the glovebox before leaving the site. This estimate 
assumes that General Electric will continue to use the site for Industrial/Commercial purposes following release of 
Hot Cell Number 4 in FY 2000. 

ENVIRONMENTAL RESTORATION 

The Environmental Restoration program is the only Department of Energy activity at the General Electric Vallecitos 
Nuclear Center, and the scope for these activities includes all costs. See the Site Map for the location of 
environmental restoration activities. 

Fuel examination activities in Hot Cell No.4 and the glovebox resulted in radioactive contamination from various 
fission and activation products. Decontamination activities will generate two radioactive waste streams: I) 
nonaqueous, remote-handled transuranic waste in the form of construction debris and equipment, which will be 
shipped to the Waste Isolation Pilot Plant, and 2) nonaqueous low-level waste, also in the form of construction debris 
and equipment, which will be shipped to the Hanford facility. 

Based on process knowledge, the likelihood of finding any hazardous components in either Hot Cell No. 4 or the 
glovebox is small. This estimate assumes that no hazardous low-level mixed waste will be generated at either 
location. 

The Hot Cell Facility is a Nuclear Regulatory Commission and Department of Health Services-licensed facility. 
Therefore, all decontamination and restoration activities must comply with the requirements and license provisions of 
both regulatory agencies. 

General Electric has an extensive pollution control and prevention program that will be employed during the 
restoration of the hot cell and decontamination and disposal of the glovebox. 
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Major Environmental Restoration Activity Milestones 

TASK 

Preliminary Waste Characterization 
Environmental Assessment for Decontamination and Decommissioning Project 
Conduct Decontamination and Removal of Glovebox 
Begin Decontamination of Hot Cell No.4 
Remote Removal of Hot Cell No. 4 Waste and Equipment 
Manned Hot Cell No. 4 Decontamination and Waste Removal 
Alpha Enclosure Removal from Hot Cell No. 4 
Release of Hot Cell No. 4 to General Electric 
Disposal of all Transuranic Waste 

ASSESSMENT 

COMPLETION DATE 

Fiscal Year 

1997 
1997 
1997 
1997 
1998 
1999 
2000 
2000 
2004 

Site and waste characterization of Hot Cell No. 4 and the glovebox have not been performed. Initial characterization 
of the two locations will begin in FY 1997 and will include radiological surveys to determine locations and 
concentrations of radioactive contamination. Assumed waste volumes and associated costs will be modified 
accordingly. Contamination is currently confined within the boundaries of Hot Cell No. 4 and the glovebox, and the 
potential health risk to site workers and the public is low. 

DECOMMISSIONING 

Preparations to begin decontamination operations, including the development of required documents, are scheduled to 
begin in FY 1997. The decontamination approach will use the simplest and most passive methods first, advancing to 
more aggressive methods if needed. Passive techniques include standard vacuuming, damp cloth wiping, and to a 
limited degree, hand washing/scrubbing operations. If these passive methods fail to reduce surface contamination to 
acceptable levels, more aggressive decontamination methods will be used. In order of preference, these 
decontamination methods include dry abrasive blasting with a vacuum, scabbing and scarification, and washing with 
ultra-high-pressure water. 

Surveillance and maintenance activities for Hot Cell No. 4 will continue throughout decommissioning activities, 
because the facility must comply with the requirements prescribed in both the Nuclear Regulatory Commission and 
the Department of Health Services licenses. Examples of surveillance and maintenance activities include, but are not 
limited to, air monitor calibration and maintenance, air sampling and analysis, door cylinder replacement, window oil 
replacement, and high efficient particulate absorption filter changes. Upon completion of restoration activities, 
surveillance and maintenance activities will continue on facilities that are used to store transuranic waste until all the 
waste has been transported to the Waste Isolation Pilot Plant. 

All waste management costs fall within the scope of the Environmental Restoration program. There are no permitted 
treatment, storage, or disposal facilities at the General Electric Vallecitos Nuclear Center. Low-level and transuranic 
waste will be packaged to meet the Department of Energy's Hanford or Waste Isolation Pilot Plant criteria as 
appropriate. The low-level waste will be transported to Hanford for burial. The remote-handled transuranic waste 
will be transported to the Waste Isolation Pilot Plant for disposal under applicable Department of Transportation 
packaging and transportation requirements. 

The Waste Isolation Pilot Plant is currently scheduled to accept remote-handled transuranic waste in FY 2002. A 
delay in the plant's ability to accept this waste will impact the cost and schedule of this project. The plant currently 
has a Waste Acceptance Criteria Revision 4 that is being updated to Revision 5. If the packaging criteria is altered 
significantly, General Electric will not be able accommodate the change, because a facility to do the repackaging is not 
available. Because of the nature of the material and the potential for contamination, another hot cell cannot be used. 

Given the expected amount of transuranic waste, decommissioning activities are scheduled to occur over an extended 
period, with completion expected in FY 2004. On the basis of radiological surveys and site evaluations, the quantity 
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of contaminated materials to be removed during decontamination activities is approximately 20 cubic meters (26 
cubic yards) of transuranic waste. Removal of the steel liner will result in approximately 13 cubic meters (18 cubic 
yards) of low-level waste. This estimate assumes that low-level mixed and hazardous waste will not be generated as a 
result of decommissioning activities. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

General Electric Vallecitos Nuclear Center 
Assessment 
FaciHty Decommissioning 

Direc1 Program Managemen1/Support 

N''ftt2992 
88 

1.161 
302 

2QQ5 

2.780 
320 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

iP'P 2Ql§ 

Direct Program Management/Support 

a gag aga§ a gag 

439 
19.706 
3.110 

Program management at the site supports the integration of environmental restoration activities at the General Electric 
Vallecitos Nuclear Center and includes: tracking, collecting, and reporting costs; preparing programmatic documents; 
coordinating permitting and public involvement with appropriate units of the General Electric Vallecitos Nuclear 
Center; managing personnel; funding independent verification contractor activity; acting as liaison with external 
regulatory agencies; and establishing, documenting, and maintaining technical, cost, and schedule baselines. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

The table below represents the current skills needed to conduct the work at General Electric. The work force is made 
up solely of federal engineers. Because there is no contract for environmental restoration activities, no contractor 
personnel currently work on the site. 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Oakland Operations Office is the field organization responsible for implementing management plans at General 
Electric. General Electric operates the facility as a commercial facility. The Oakland Office is the managing office 
responsible for the Department of Energy's environmental restoration and waste management activities at General 
Electric. It is currently negotiating with General Electric to award a contract to perform the characterization activities 
at the site. No other environmental restoration contracts have been awarded at this time. 
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I Future Full-Time Equivalent Needs 

In FY 1999 and FY 2000, Full-Time Equivalent requirements will include approximately six personnel, including 
health physicists, project management personnel, and technicians required to complete the decontamination and 
decommissioning activities. From FY 2001 through FY 2004, the work force will consist of personnel experienced in 
the proper disposal and management of remote-handled transuranic waste. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the General Electric site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 BB6-2QQQ 2Q1Q 2Ql§ 2Q25 His 5\IE!f 

Environmental Restoration 1,551 3,100 23,255 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The 1996 life-cycle estimate of $23 million is seven percent lower than the 1995 life-cycle estimate of $25 million, 
after taking the 1995 expenditure into account. The projected duration of Environmental Management activities at the 
site is 26 years shorter than in the 1995 Baseline Report, ending in 2004. These changes can be attributed to General 
Electric's inclusion to the Department's Small Sites Initiative. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 21,807 240 23,255 1,688 8 

Waste Management - - - - -

Landlord - - - - -

Program Management 2 3,427 120 - - -

Site Total 25,233 360 23,255 -I ,618 -7 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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GEOTHERMAL TEST FACILITY 

The East Mesa Geothermal Test Facility is an inactive Department of Energy geothermal research facility. It is 
located in the Imperial Valley, Imperial County, California, approximately 32 kilometers (20 miles) east of El 
Centro and 2.4 kilometers ( 1.5 miles) north of Interstate Highway 8. 

LOCALITY MAP 

D 2SMILIS 

~ 
D 2SIILOMEIUS 

N 

Estimated Site Total 

{Thousands of Current Year Dollars) 

1997 Congresalonal Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

iM§ 39'9 39'' a gag a pan agag 
Environmental Restoration 1,018 5,090 

• Total LlfB Cycle Is thB sum ofthll annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

In 1968, the United States Bureau of Reclamation constructed the East Mesa Geothermal Test Facility for the 
investigation and development of geothermal resources in the East Mesa area. The Department of Energy became the 
site operator in 1978 and continued the site's energy research mission. 

3000 FEET 
1-----~m·IIEIBS 

SITE MAP 

II! I !111!111 

Geothermal 
Test Facility 

N 

The 33-hectare (82-acre) site includes a 2.5-hectare (6-acre), polyvinyl chloride-lined holding pond installed in 1972 
for the temporary storage and evaporation of brine blowdown water, and untreated brine extracted in the geothermal 
exploration process. The Department discontinued geothermal research activities at the site in 1987 as commercial
scale geothermal power developed in the region. Areas requiring remedial action at the site are related to past 
operations and consist of remediating a storage holding pond, a septic tank, and minor quantities of asbestos in on site 
structures. 

There are no current or planned nuclear material and facility stabilization or decommissioning projects at the 
Geothermal Test Facility. All waste management activities are conducted within the scope of the Environmental 
Restoration program. The Department of Energy, Office of Energy Efficiency is the landlord at the Geothermal Test 
Facility and is responsible for associated activities and costs. 
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FUTURE USE 

When restoration activities are complete, the Department will tum the facility over to the Bureau of Land 
Management for unrestricted use. The Department assumes that this area will be reserved as a wildlife management 
area for several protected and endangered species. The Oakland Office has met with the Bureau of Land Management 
and the Regional Water Quality Control Board regarding restoration requirements. Current requirements, including a 
Waste Discharge Requirements Order, prescribe the removal of all brine pond sediment. 

ENVIRONMENTAL RESTORATION 

No active processes or experiments involving Department of Energy research are currently operating or planned at the 
Geothermal Test Facility. Sources of contamination are related to past operations at the site. Untreated brine 
extracted during geothermal exploration and brine blowdown water were stored in a holding pond at the facility. 
Storage of brine in the holding pond resulted in contamination of sediments with soluble salts and arsenic. Current 
estimates assume that no contamination is present beneath the brine pond liner. See the Site Map for the location of 
contamination. 

In 1989, the Colorado River Basin Regional Water Quality Control Board issued a Waste Discharge Requirements 
Order. The Resource Conservation and Recovery Act requirements under Subtitle C are not applicable to the brine 
pond because it does not contain any hazardous waste. Therefore, the Regional Water Quality Control Board is the 
lead agency for the cleanup effort. Coordination will be required with the Bureau of Land Management because the 
Department uses the site under a Right of Way agreement. To terminate the Right of Way agreement, the Bureau of 
Land Management will have to accept and approve the restoration activities completed at the site. 

In addition to the brine pond restoration activities, asbestos will be removed from structures onsite to allow the site 
landlord to demolish and remove them. Asbestos is fixed in the tiles, panels, and joints, and does not pose an 
immediate hazard. All asbestos waste will be disposed of at a commercial hazardous waste landfill permitted for such 
material. The Department does not expect any mixed waste to be generated from either the asbestos or brine pond 
restoration activities. A septic tank connected to the yellow laboratory building must be sampled to determine if it 
contains hazardous substances. 

Major Environmental Restoration Activity Milestones 

Assessment 
Brine Pond Restoration (Begin 1997) 
Asbestos Removal 
Septic Tank Excavation and Disposal 
Transfer site to Bureau of Land Management 

ASSESSMENT 

TASK COMPLETION DATE 
Fiscal Year 

1997 
1997 
1999 
1999 
2000 

A field investigation report on the brine holding pond was prepared in 1992 and a site characterization study of the 
balance of the site was completed in 1993. Assessment activities included grid sampling of the sediment in the brine 
pond and direct sampling of potential asbestos contaminated materials. Based on the results of the grid sampling, the 
Department determined that no Resource Conservation and Recovery Act waste was present in the brine pond. 
Contamination of the brine pond resulted from salts and minerals concentrated in sediment by evaporation. 

Assessment activities have concluded that the most effective long-term solution for remediating the brine pond is to 
excavate the contents and dispose the material at an appropriate disposal facility. Decontamination activities will 
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generate two waste streams: nonaqueous soil/debris contaminated with arsenic, and nonaqueous, nonhazardous 
debris contaminated with salts and minerals. 

The Department will not complete any further characterization work prior to initiating remedial action on the brine 
pond. The Regional Water Quality Control Board is discouraging any further characterization activity and is 
emphasizing the use of funds to remove the brine sludge from the pond. Data reported in the 1992 field investigation 
has been deemed acceptable. The Department is currently negotiating a cleanup schedule with the Water Board. 
Additional sampling will be required beneath the liner of the brine pond once restoration activities have been 
completed to verify the residual contamination levels. It is highly unlikely that brine pond contaminants have 
migrated past the pond liner because of the nature of the site and an annual precipitation rate of less than three inches. 

In 1992, the Department conducted a visual site survey to identify locations of material suspected of containing 
asbestos. Nine of 18 samples collected from the suspected locations tested positive for asbestos. The Department 
collected samples from piping insulation, cooling tower millboard, floor tile and mastic, and various other locations 
throughout the facility. 

Sampling will be required to investigate the contents of a septic tank system that is known to be connected to the 
yellow laboratory building. No as-built drawings exist that identify the location of the septic tank or piping. A work 
plan will be developed in FY 1999 to identify the location of the tank and piping and to determine the types of 
sampling that will be required. This project may be accelerated if funding is available. The projected timeframe is 
FY 1999 and this report assumes that the work plan and activities will be completed within that year. 

REMEDIAL ACTION 

A limited feasibility study was completed on the brine pond to evaluate different restoration options. This study has 
been forwarded to the Regional Water Quality Control Board and a cleanup alternative will be negotiated. This 
estimate assumes that the Department will excavate the brine pond and dispose of the debris at an offsite commercial 
disposal facility. Current estimates assume that contamination is contained within the I 0-milliner beneath the brine 
pond; however, samples have not been taken beneath the liner. 

The Waste Discharge Requirements Order requires all brine pond sludge to be removed and disposed of at an offsite 
permitted facility. Other options included no action, covering the material with a soil cap, and covering the material 
with an engineered cap. After considering the requirements of the Water Board, the preferences of the Bureau, the 
long-term effectiveness of all the potential actions, and the cost and impact to human health and environment, it was 
determined that removal of the sludge presented the best alternative. 

The volume of contaminated sediments to be removed from the brine pond is estimated at 9,175 cubic meters ( 12,019 
cubic yards) of hazardous waste. Removal of the brine pond sludge sediment will require approximately 700 truck 
trailer trips between this site and the designated disposal site. 

This report assumes that 40 cubic meters (54 cubic yards) of asbestos-containing materials will be removed and 
disposed offsite at an appropriate commercial disposal facility. Several areas containing potentially airborne asbestos 
were previously remediated in 1993. All loose asbestos was doubled bagged and disposed at a permitted offsite 
commercial disposal facility. A total of I. I cubic meters ( 1.5 cubic yards) of material was removed and included 
fibrous tar debris and insulation material. Asbestos contaminated locations remain where the asbestos was not loose 
and would not release fibers unless it was broken up. Materials that will require abatement because of asbestos 
content include a joint compound used around pipe joints and flanges, cooling tower millboard, and floor tile and 
mastic inside the yellow laboratory building. These areas will be abated in FY 1999. 

The Department will sample the septic tank system to determine if any hazardous materials were disposed of in the 
system. Upon completion of sampling activities, the septic tank system will be excavated and disposed at a permitted 
offsite commercial facility. This report assumes that excavation and disposal of the septic tank will not generate any 
hazardous waste. 
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On the basis of previous sampling, the quantity of hazardous waste to be generated during environmental restoration 
activities will be minimal. This report assumes that it will be limited to equipment decontamination activities. 
Generated hazardous waste will be accumulated in accordance with generator requirements for nonpermitted facilities 
and will be treated and disposed at appropriate offsite commercial facilities. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Geothermal Test Facility 
Assessment 
Remedal Action 

Direct Program Management/Support 

130 
750 
138 

2QQ5 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

2Q1Q 

Direct Program Management/Support 
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650 
3,750 

690 

Because the Geothermal Test Facility is an inactive site, there are no current site management tasks other than 
planning for restoration efforts. When funding is available for restoration, program management will include typical 
management tasks such as strategic planning, liaison with regulatory agencies, scheduling, document preparation, 
budget control, and financial forecasting. Program support will include typical management tasks such as strategic 
planning, liaison with the Department and external regulatory agencies, scheduling, document preparation, budget 
control, and financial forecasting. 
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DESCRIPTION OF PERSONNEL 

Current Composition/Future Full-Time Equivalent Needs 

There are no Environmental Management employees onsite. A portion of a federal Full-Time Equivalent is allocated 
to manage facility activities. Because activities have not begun, and no contract has been awarded for restoration 
activities, no contractor personnel are currently working on this site. Site management structure and future personnel 
needs will be addressed in greater detail as the requirements are more fully identified. The table below represents the 
current Full-Time Equivalent required at the site. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Oakland Operations Office is the field organization responsible for implementing Management Plans at the site. 
The facility landlord is the Office of Energy Efficiency, Golden Field Office which perform site management 
activities. The Oakland Office is managing office responsible for environmental activities. A contract for site 
restoration activities has not been awarded to date, but a task order type contract is in the final stages of procurement. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Geothermal Test Facility. 

Nondefense Funding Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 apu-aggg aggs 2Q1Q 2Q15 a gag a gas a gag 

Envirorvnental Restoration 1,018 5,090 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Life-cycle costs at the Geothermal Test Facility decreased from approximately $7 million in the FY 1995 estimate to 
$5 million in the FY 1996 estimate. This reduction is due to the availability of more mature analytical data. 
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LABORATORY FOR ENERGY RELATED HEALTH 
RESEARCH 

The Laboratory for Energy Related Health Research, a surplus Department of Energy facility, is located 2.4 
kilometers ( 1.5 miles) south of the main campus of the University of California at Davis and is currently 
undergoing environmental restoration activities. The University of California at Davis owns the 6-hectare 
( 15-acre) site, and the Department of Energy has leased it since 1958. 

Emlirormen!al Restoration 

Waste Management 

Total 

1997 Congressional Request 

Envlronmen!al Restoration 
Waste Management 
Total 

20MILES 
I 

I 
30KILDMEIBS 

LOCALITY MAP 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

4,563 
Tllllslllllvels reOIICt thll current estimates for ccmpltance with 
and agreements (as of March 1996}, s1111 R1111d11rs' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

C'Pftt3900 

4,229 
113 

4,34 

392' 39'9 3911 3939 '93' 

• Total Llfll Cycl11 Is thll sum of thll annual costs In constant FY 1996 dollars. 

21,146 
564 

21,710 
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FACILITY MISSION 

The Laboratory for Energy Related Health Research facility consists of a main administration and office building, two 
animal hospitals, a specimen storage room, a laboratory and support building, waste treatment facilities, and outdoor 
dog pens. Research at the Laboratory originally focused on the health effects of chronic exposures to radionuclides, 
using beagles to simulate radiation effects on humans. The Department's Office of Energy Research terminated its 
research program in 1988, and the buildings were transferred to the Environmental Management program in 1989 for 
cleanup and eventual transfer back to the University of,California at Davis for unrestricted use. 
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In May 1994, the site was placed on the Environmental Protection Agency's National Priorities List under the 
Comprehensive Environmental Response, Compensation and Liability Act. The schedule for cleanup activities is 
being negotiated with the Environmental Protection Agency and is expected to be formalized as part of the site's 
Federal Facility Agreement during FY 1996. 

This estimate includes total project costs, although the University of California at Davis is also responsible for the 
environmental restoration project. A sidebar agreement is being negotiated with the University of California at Davis 
to determine their areas of responsibility for the cleanup of the site. The Department of Energy's costs will be 
adjusted according to the terms of this sidebar agreement. 

In concert with the ongoing environmental restoration activities, a Waste Management program was established in 
1994 at the Laboratory for Energy Related Health Research to manage the Department of Energy legacy waste 
generated from past Department of Energy, Office of Energy Research-sponsored research activities. 

The University of California owns the land at the Laboratory for Energy Related Health Research, and the Department 
of Energy owns the buildings. The Environmental Management program is responsible for quarterly monitoring and 
building surveillance and maintenance. The scope of the Environmental Restoration program accounts for the costs of 
these activities. There are no nuclear material and facility stabilization activities required at the Laboratory for 
Energy Related Health Research. 
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FUTURE USE 

The Oakland Operations Office and Laboratory have actively participated, coordinated, and reached agreement in 
future-use scenarios with the local community, regulators, and other interested stakeholders including the South 
Campus Oversight Committee. There are monthly forums to meet with these stakeholders to discuss issues. 
Although the Department of Energy anticipates continued Industrial use for the site, Industrial use at this site refers to 
use as a school for teaching, research, and laboratory use. Therefore, more stringent health risk standards than are 
typically applied for Industrial use may be needed. An agreement with the University of California at Davis has not 
been finalized. 

ENVIRONMENTAL RESTORATION 

The Department of Energy environmental restoration activity objectives at the Laboratory for Energy Related Health 
Research include: assessing the nature and extent of site contamination; determining and negotiating cleanup levels 
for its areas of responsibility; decommissioning contaminated buildings; removing onsite radioactive, chemical, and 
mixed waste sources; remediating contaminated soils and underground tank systems in Department of Energy areas as 
required; and verifying that the site and associated facilities have been adequately cleaned and meet established 
criteria for transfer to the University of California at Davis for use without radiological restriction. 

Prior to returning the Laboratory to the University of California at Davis, the remaining contaminated facility (Cobalt 
60 Building) and 500 outdoor dog pens will require decommissioning activities. In addition, soil remediation may be 
required, and others may need to design a treatment system for ground water. See the Site Map for the location of 
Environmental Restoration Program activities. 

The Environmental Restoration program bears costs for managing waste generated during decommissioning activities. 

Major Environmental Restoration Activity Milestones 

Decommissioning 
Assessment of Soil and Ground Water 
Remediation of Soil and Ground Water 

ASSESSMENT 

TASK COMPLETION DATE 
Fiscal Year 

1997 
2000 
2000 

The primary radionuclides used in research were strontium-90 and radium-226. Disposal of research-derived waste 
contributed to contamination in onsite trenches and possibly an onsite landfill. Site waste handling and disposal have 
impacted soil, gravel, and ground water. Ground water at the site has been found to contain nitrates, chromium, 
chloroform, tritium, and carbon-14 at levels above Environmental Protection Agency primary drinking-water 
standards. 

REMEDIAL ACTION 

This report assumes that the dog pen area soils will be excavated and disposed and that the landfill and trenches area 
will be remediated by capping for soils and by pumping-and-treating for ground water. 

Department of Energy operable units are planned for completion by FY 2000. The Laboratory for Energy Related 
Health Research facilities will be transferred to the University of California at Davis for use without radiological 
restrictions once environmental restoration activities are completed. Current negotiations are under way with the 
University of California at Davis to determine what, if any, Department of Energy liability for remediation of the 
landfills, waste holes and ground water exists. This estimate assumes that the Environmental Management program 
will bear all costs. 
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The environmental monitoring program at the Laboratory for Energy Related Health Research consists of air, ground
water. surface-water, soil, and radiation monitoring at routine intervals. Ground-water sampling and analysis is being 
performed on a quarterly basis. The monitoring program will continue for the duration of the site restoration 
activities. 

The Laboratory for Energy Related Health Research project operates an interim status storage facility under a 
Resource Conservation and Recovery Act Part A Permit. .The major waste streams identified consist of residual waste 
from past research activities. This waste has been characterized, packaged and shipped to the Department of Energy's 
Hanford Site for disposal. To facilitate waste handling and loading from environmental restoration activities, an 
existing onsite facility has been renovated to serve as a waste staging facility prior to shipment and disposal to the 
Department of Energy's Hanford Site. No treatment of hazardous waste is conducted or will be conducted onsite. 
This baseline estimate anticipates that all waste disposal activities will be completed by FY 2000. 

Decommissioning 

The decommissioning activities at the two animal hospitals and the specimen storage room were completed in FY 
1994, including verification by an independent contractor. Demolition of the Imhoff facility was completed in FY 
1995. The tank trailer was dismantled and shipped offsite for supercompaction in FY 1995. The Cobalt 60 Building 
decontamination, including verification by an independent contractor, will be completed in FY 1996. The site also 
has more than 500 outdoor dog pens believed to be contaminated with radioactive materials and chlordane. These dog 
pens will undergo cleanup starting in FY 1996. Waste resulting from decommissioning activities will consist of 
low-level waste including sludge, dry active waste, and contaminated soils, as well as hazardous waste including 
asbestos, chemical waste, and biological waste. This report estimates that decommissioning activities from FY 1995 
onward will generate 3,762 cubic meters (4,928 cubic yards) of low-level waste and 8 cubic meters (1 0.5 cubic yards) 
of low-level mixed waste. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Laboratory for Energy· Related Health Research 
Assessment 
Remedial Action 
Facility Decommissioning 

Direct Program Management/Support 

ey 1886-2QQQ 

97t 
1,486 

451 
1,322 

* Total Life Cycle is the sum of the annual cnSL'l in constant FY 1996 dnllars. 
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Direct Program Management/Support 
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4,854 
7,429 
2,254 
6,609 

The program support for environmental restoration activities at the Laboratory for Energy Related Health Research 
includes strategic planning, administrative support, progress tracking system reporting, contract management, 
personnel management and training, storage facility management, and financial management. Other support activities 
include: stakeholder/public participation; Resource Conservation and Recovery Act permitting; steering committee 
and technical advisory committee meetings; liaison activities with the Department of Energy, regulators, and auditors; 
and oversight of technical, health, safety, and quality assurance activities. 
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WASTE MANAGEMENT 

Department of Energy-funded research at the Laboratory has ceased; therefore, there are no ongoing routine 
operations producing waste associated with Department of Energy programs. The Waste Management program at the 
Laboratory for Energy Related Health Research focuses on characterization, storage, and offsite transportation and 
disposal of the Laboratory for Energy Related Health Research legacy waste that is currently stored at the facility and 
not associated with environmental restoration activities. The program also operates an interim status Mixed Waste 
Storage Facility at the site for Resource Conservation and Recovery Act compliance. See the Site Map for the 
location of the storage facility. The Laboratory submitted a Site Treatment Plan to the State of California in 
compliance with the requirements of the Federal Facility Compliance Act of 1992. The site is currently operating 
under a Consent Order negotiated with the State of California governing low-level mixed waste. 

TASK 

Major Waste Management Activity Milestones 

Low-Level Mixed/Low-Level Waste 

COMPLETION DATE 
Fiscal Year 

1996 

The Department of Energy legacy waste at the site includes low-level waste and low-level mixed waste. The waste 
specifics are scintillation cocktails, biowaste, preserved biological specimens, radioactive sources, and spent research 
chemicals. Risk associated with the management of the legacy waste at this site is considered low. 

GENERATION AND HANDLING 

The University of California at Davis operated the Laboratory for Energy Related Health Research for the Department 
of Energy from 1960 to 1989 to study the long-term health effects of low-level radiation on laboratory animals. After 
the Department of Energy-funded research activities ended in 1989, some research materials were eventually 
classified as waste and turned over to the Department of Energy for management and disposal. Thirty-one drums of 

CALIFORNIA 47 



fully characterized radioactive mixed waste were shipped to the Department of Energy's Hanford Site for storage in 
January 1995. All potential legacy waste is fully characterized prior to offsite disposal. 

TREATMENT 

The Laboratory for Energy Related Health Research does not have a waste treatment facility onsite and does not 
conduct any treatment on its legacy waste. No waste treatment activities at the Laboratory for Energy Related Health 
Research are planned in the future. 

STORAGE 

The Laboratory for Energy Related Health Research operates an interim status Mixed Waste Storage Facility at the 
site pursuant to a Resource Conservation and Recovery Act Part A Permit application submitted to the Environmental 
Protection Agency Region IX in September 1989. The storage facility is a portable pre-fabricated chemical storage 
building, which contains three individual storage rooms. Each storage room has a design capacity of approximately 
2,653 liters (700 gallons). Types of mixed waste permitted for storage in this storage facility are limited to low-level 
radioactive waste contaminated with flammable, combustible, and/or acid waste. The storage facility is operated in 
compliance with its permit conditions and applicable Resource Conservation and Recovery Act requirements. 

Once the Department of Energy legacy waste at the Laboratory for Energy Related Health Research is all shipped 
offsite, a decision will be made on the Resource Conservation and Recovery Act closure of the storage facility. All 
legacy waste is scheduled to be fully characterized and shipped offsite by 1997. 

DISPOSAL 

This report assumes low-level waste and radioactive mixed waste will be disposed of at the Department of Energy's 
Hanford Site by FY 1997. 

TRANSPORTATION 

The Laboratory for Energy Related Health Research Waste Management program does not include a separate 
transportation program. Licensed commercial waste transporters are used for offsite waste disposal. Waste shipped 
offsite is packaged in accordance with applicable Department of Transportation regulations and the acceptance 
criteria of the receiving treatment, storage, and disposal facility. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Low-Level Mixed Waste 
Storage and Handling 
Disposal 

Low-Level Waste 
Storage and HandHng 
Disposal 

Direct Program Management/Support 

F' tpea.aggp 

13 

53 

18 
25 

• Tntal Life Cycle i.~ the sum nf the annual cnsL~ in constant FY 1996 dollars. 

aqga aptp 3Qlfi 

Direct Program Management/Support 

a gag a gag utp GW'f 

65 
263 

21 

92 
123 

The program management at the site supports the environmental management activities. The areas of program 
management for waste management include waste characterization, storage facility operations and regulatory 
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compliance, offsite waste shipping and disposal, and general support (for example, Progress Tracking System 
reporting, cost/schedule control and reporting, and annual work plan submission). 

DESCRIPTION OF PERSONNEL 

Current Composition 

The table below provides the detailed Full-Time Equivalent composition for the Laboratory for Energy Related Health 
Research Environmental Restoration program. Federal Full-Time Equivalents manage and oversee the Laboratory for 
Energy Related Health Research Waste Management program activities. They include a program manager and other 
management oversight and technical support. The contractor personnel for program management includes managers, 
engineers, professionals, administrators, scientists, and laborers who conduct the environmental management 
activities at the Laboratory. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide.) 

Site Management Structure 

Under the contract with the Department of Energy Oakland Operations Office, the Pacific Northwest Laboratory 
currently bears responsibility for site management of the Laboratory for Energy Related Health Research 
Environmental Restoration program and Waste Management program. Pacific Northwest Laboratory in tum 
contracts with separate subcontractors to accomplish the required environmental restoration and waste management 
projects. Pacific Northwest Laboratory maintains a project office at the site, which includes a senior project manager 
and a small staff. The Oakland Operations Office is currently in the process of awarding a five-year contract for the 
Laboratory for Energy Related Health Research. 
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Future Full-Time Equivalent Needs 

The Waste Management program at the Laboratory for Energy Related Health Research is scheduled to be completed 
in FY 1997. Therefore, no Full-Time Equivalent needs for the site are anticipated for years 1999 and beyond. 

The Environmental Restoration program is scheduled for completion in FY 2000. Full-Time Equivalents within the 
Environmental Restoration program are subdivided by groups, as illustrated in the preceding table. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Laboratory for Energy Related Health Research. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Environmental Restoration 
Waste Management 

ey 1 pen.apgp 
4,229 

113 

*Total Life Cycle is the sum of the annual CllSl'i in constant FY 1996 c.Jnllars. 

agg§ 2Q1Q 2Q16 a gag 

COMPARISON WITH PREVIOUS ESTIMATE 

aga§ a gag 
21,146 

564 

The 1996 life-cycle cost estimate is $22 million, a 40 percent decrease from the 1995 estimate of $43 million, after 
accounting for the 1995 expenditure. Designation of the Laboratory for Energy Related Health Research as part of 
the Small Sites Initiative has led to significant changes in costs, schedule, and scope. Under the Small Sites Initiative, 
Environmental Management Program activities will be complete in FY 2000 rather than FY 2025. This 25-year 
reduction in projected duration accounts for most of the life-cycle cost reduction. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- ------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 33,822 5,838 21,146 -6,838 -24 

Waste Management 752 - 564 -188 -25 

Landlord - - - - -

Program Management 2 8,736 1,219 - - -

Site Total 43,310 7,057 21,710 -14,543 -40 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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LAWRENCE BERKELEY NATIONAL LABORATORY 

The 331-hectare ( 134-acre) Lawrence Berkeley National Laboratory site is located on the western side of Berkeley 
Hills adjacent to the Berkeley Campus of the University of California. The site, which the University leases to the 
Department of Energy, is bordered on the north by single family residences and on the west by multifamily 
dwellings, student residence halls, and commercial buildings. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Waste Management 

Total 

current 
1997 Congressional Request 10,175 and agreements (as of March 1996), see Readers' Guide. 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoratlon 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

FJ 1 P't2929 
4,616 
5,644 

16,466 

eyagas 

6,421 
6,421 

ryaws 

6,421 

aqqs 
2.264 
6,423 
8,687 

agtp 

6,421 
6,421 

aw• 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

2919 
1,000 
6,421 
7,421 

apts 

6,421 
6,421 

agag 

2Q15 a gag a gas 
1,000 1,000 1,000 
6,421 6,421 6,421 
7.421 7,421 7,421 

aosq agss 29'Q 

6,421 6.4~1 6,421 
6,421 6,421 6,421 

agas a gpo agps 

agaq 

6.421 
6,421 

ag•s 

6,421 
6,421 

21 29 Hfa C'fle• 
54,399 

478,709 
,1 
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FACILITY MISSION 

Since the early 1930s, the University of California has leased the Lawrence Berkeley National Laboratory to the 
Department of Energy for a wide range of energy-related research activities, including research in nuclear and 
high-energy physics, accelerator research and development, materials research, and chemistry, geology, molecular 
biology, and biomedical research. 

1000 FHI 

30SME1BS 

SITE MAP 

Lawrence Berkeley 
National Lab 

N 

As part of Lawrence Berkeley National Laboratory's energy research mission, the facility has developed and operated 
national experimental facilities, including: three large accelerators (the Bevatron, the Super Heavy Ion Linear 
Accelerator, and the 88-inch Cyclotron): several small accelerators, the National Center for Electron Microscopy, and 
the Human Genome Center. They also include a number of radiochemical laboratories, several large gamma 
irradiators, the National Tritium Labeling Facility; and the newly completed Advanced Light Source. 

Investigation and restoration of environmental contamination is currently being conducted at the Lawrence Berkeley 
National Laboratory under the Department of Energy's Environmental Management program. This program supports 
the Office of Energy Research at Lawrence Berkeley National Laboratory and is part of the Department's nationwide 
effort to identify and clean up contaminated areas at its facilities. Environmental restoration activities include site 
investigations and corrective measures undertaken in accordance with the Resource Conservation and Recovery Act, 
federal, and state regulations. This report assumes corrective measures will be in place by July 2002. Waste 
management activities at the site include transport, limited treatment, storage and disposal of mixed radioactive, 
radioactive (including transuranic), and hazardous waste. Sources of waste are the Office of Energy Research 
activities and environmental restoration activities. There are no current or planned Nuclear Material and Facility 
Stabilization activities conducted at the Laboratory. 
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The Office of Energy Research is the Department of Energy landlord for the Laboratory. This report assumes that this 
relationship will continue for the life cycle of this estimate. Therefore, the report does not anticipate that the Office of 
Environmental Management will cover costs associated with landlord activities such as site permitting, maintenance, 
and monitoring. The University of California owns the land and leases it to the Department. 

FUTURE USE 

The Oakland Operations Office and Lawrence Berkeley National Laboratory are actively participating with the local 
community, regulators, and other interested stakeholders in an effort to reach agreement on future-use scenarios. 
Monthly forums are held with stakeholders to discuss outstanding issues. 

This estimate assumes that the future use of the facility will be Industrial: the Lawrence Berkeley National Laboratory 
will continue to be used for energy-related research activities. In accordance with changing research requirements, 
some facilities will be decommissioned or converted for new missions. 

ENVIRONMENTAL RESTORATION 

The Environmental Restoration program mission is to identify areas of soil and ground-water contamination that may 
have resulted from past releases of materials to the environment; determine the sources and extent of contamination; 
develop and implement plans to remediate contaminated areas; and ensure that all activities comply with the Resource 
Conservation and Recovery Act corrective action process and applicable federal, state, and local regulations. 

ENVIRONMENTAL RESTORATION MAP 

-- Pipe/Culvert 
.. Creek 
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The principal environmental concerns at Lawrence Berkeley National Laboratory involve soil and ground-water 
contamination from past operations. This report assumes that environmental restoration activities will include 
characterization of the nature and extent of contamination, interim actions to prevent the migration of known 
contaminants, and closure of the existing Hazardous Waste Handling Facility. 

The Lawrence Berkeley National Laboratory Hazardous Waste Handling Facility operates under the provisions of the 
Resource Conservation and Recover Act. On May 4, 1993, the California Environmental Protection Agency, 
Department of Toxic Substances Control issued a Part B permit to the Laboratory. The permit requires the 
Laboratory to investigate and address problems associated with past waste management practices at the Laboratory 
site. The Department of Toxic Substances Control completed a Resource Conservation and Recovery Act Facility 
Assessment of the Laboratory in November 1992 and required the Laboratory to conduct a Facility Investigation. The 
objective of the Facility Investigation is to determine the extent and sources of contamination. 

During the investigation phase, several Interim Corrective Measures have been accomplished to mitigate identified 
contamination and to prevent offsite migration. Corrective action measures initiated in compliance with a Regional 
Water Quality Control Board Order in October 1988, focused on the contamination detected in a network of 
hydraugers (horizontal drains installed to stabilize slopes). The site cleanup strategy will be finalized after 
investigations, corrective measures studies, and risk assessments are completed. This report assumes that remedial 
action will involve pumping and treating ground water, excavating contaminated soils and disposing of them offsite, 
and capping and monitoring. 

It is likely that the Department will pursue ground-water "Containment Zones" at specific site locations (under the 
Containment Zone Policy, certain contaminants may be allowed to be left in place provided certain regulatory 
requirements are met). Domestic use of ground water at these locations is highly unlikely. In the event that new 
issues develop over ground-water use, it may be necessary to reconsider this decision. The Containment Zone 
strategy will save significant tax dollars. 

This report assumes that established regulatory standards, such as Maximum Contaminant Levels under the Safe 
Drinking Water Act and background levels found in the environment will be used as cleanup levels. However, final 
cleanup levels will be negotiated with the regulators upon completion of the site risk assessment. 

The Environmental Restoration program funds waste management activities for restoration generated waste. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment of Hazardous Waste Handling Facility 
Assessment of Soil and Ground Water 
Resource Conservation and Recovery Act Closure of Hazardous Waste Handling Facility 
Remediation Soil and Ground Water 
Long-Term Surveillance and Monitoring 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1998 
2003 
2023 

The nature and extent of soil and ground-water contamination has not been fully characterized, and a site-wide public 
health and environmental risk assessment remains to be performed. In 1992, site assessment in 1992 identified 136 
areas requiring further investigation. As areas are adequately characterized and/or cleaned up to acceptable levels, 
regulators approve closing them as complete. As of March, 1996, 85 areas have been completed, an additional 22 
have been discovered during investigations, and 73 remaining areas require further investigation and/or cleanup. This 
report assumes that between five and ten areas will require clean up or monitoring once assessment activities are 
completed in 1997. 
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Potential contaminant sources include several sewer systems, above and underground storage tanks, contaminated fill 
material, an abandoned sump, and the National Tritium Labeling Facility. Contamination is generally localized 
adjacent to release sites. Seven plumes of ground-water contamination have been identified; six contain halogenated 
hydrocarbons, one is fuel-related, and one contains tritium. One ground-water plume threatening the site border has 
been contained on site via interim corrective pump and treat measures. There is no evidence of any offsite 
contamination. Extensive diesel contaminated soil has also been identified in the vicinity of Building 74. This report 
assumes that the remaining areas requiring investigation will have contamination patterns similar to what has been 
discovered. 

The Department is using a phased approach in conducting the Facility Investigation. All Facility Investigation 
activities are scheduled for completion in FY 1997. The Resource Conservation Recovery Act Corrective Measures 
Study is scheduled to begin in FY 1996 and to be completed in FY 1999. Corrective Measures Design is scheduled to 
begin in FY 1997 and Corrective Measures Construction is scheduled to be completed in FY 2002. 

Contamination at the Hazardous Waste Handling Facility is considered to be restricted to the actual Hazardous Waste 
Handling Facility structures and the shallow surface soil in the immediate vicinity. The contamination is not expected 
to have impacted ground water. 

REMEDIAL ACTION 

The Resource Conservation and Recovery Act closure of the existing Hazardous Waste Handling Facility is scheduled 
for FY 1996 to FY 1998, following the completion of the new Hazardous Waste Handling Facility. The existing 
Hazardous Waste Handling Facility includes Buildings 75, 75A, and 69; the Corporation Yard; and the Building 77 
coolant evaporator. It handles a variety of organic solvents, waste acids, oxidizers, corrosive liquids, waste oil, 
polychlorinated biphenyls, asbestos, metal sludge, mercury waste, waste coolant, and contaminated soils. This 
estimate assumes that no post-closure care will be required for the existing Hazardous Waste Handling Facility 
because all waste and contaminated materials will be removed. 

Pollution control measures currently being implemented at the Laboratory site include the capture, treatment, and 
discharge of treated waste water to the sanitary sewer system. Treated waste water is monitored for compliance with 
East Bay Municipal Utility District discharge requirements. The Department issues a formal report to the District on 
an annual basis. Consistent compliance by the Laboratory facility has resulted in reducing the reporting period from 
every six months to once a year. 

Several interim actions have been taken to prevent the migration of known contaminants from the Lawrence Berkeley 
National Laboratory site. These actions include extracting and treating of ground water at several locations (to 
include the hydraugers near Building 51, the volatile organic compound plume near Building 37, and the Old Town 
Plume east of Building 46) and excavating of contaminated soils in source areas (to include the source at Building 7, 
in addition to fuel-related hydrocarbons and mercury contamination discovered at several different locations). To date 
12.5 million liters (3.3 million gallons) of contaminated water have been extracted and treated, and 500 cubic meters 
(653 cubic yards) of contaminated soil have been removed. Future strategies include ground-water extraction and 
treatment, soil gas extraction, and soil removal. Waste generated as a result of environmental restoration activities is 
handled through the Waste Management program at the site. 

Remaining radioactive and mixed waste, (estimated at 613 cubic meters [803 cubic yards]), which is stored in the 
existing Hazardous Waste Handling Facility, will be shipped to the Hanford facility in FY 1995. Closure of the 
Hazardous Waste Handling Facility will generate an estimated 50 cubic meters (66 cubic yards) of low-level waste, 
10 cubic meters (13 cubic yards) in the form of concrete rubble, and 40 cubic meters (52 cubic yards) of contaminated 
soil. Rinsate from the closure of the Hazardous Waste Handling Facility will generate an estimated 870 drums or 181 
cubic meters (237 cubic yards) of waste water. The hazardous waste from the Hazardous Waste Handling Facility 
closure will be disposed of at commercial offsite treatment, storage, and disposal facilities. 
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LONG-TERM SURVEILLANCE AND MONITORING 

Current surveillance and monitoring efforts at the Laboratory include weekly sampling of water treatment systems, 
quarterly ground-water sampling of all site monitoring wells, and weekly sampling of gas measuring instrumentation 
to define the extent of certain types of contamination, ongoing development of new monitoring wells, and the 
performance of tracer tests designed to define contaminate flow paths. 

A group of wells located inside the Laboratory site perimeter are included as part of the site-wide network of 
monitoring wells. The purpose of this well system is to ensure detection and prevention of off-site migration. To 
date, no offsite migration has occurred. It is estimated that monitoring and sampling efforts will continue until 2023 
(approximately 20 years beyond final remediation). 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiiUUQ aua~ au~u i1U31 au au iiUil~ au~ a ~lll&lill. 
Lawrence Berl<eley Laboratory 

Assessment 803 4,014 
Remedial Action 2.841 1,764 750 750 750 750 38.024 

Direct Program ManagemenVSupport 972 500 250 250 250 250 12,381 

!s?ta! 4§1§ ? ?§4 1 POP 1 999 1 POP 1 oog §g jee 
• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 
Program management tasks supporting environmental restoration at the Lawrence Berkeley National Laboratory 
include personnel management; maintenance of site-wide environmental data; strategic planning; financial 
management; interaction with the Department of Energy, external regulatory agencies, and the public; permitting; 
monitoring of project progress; provision of a technical advisory board; and administrative support. 
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WASTE MANAGEMENT 

Waste management activities include the transport, limited treatment, storage, and disposal of hazardous, radioactive 
(including transuranic), and mixed radioactive waste. Current sources of waste include normal laboratory operations 
and environmental restoration interim actions that generate a small amount. Continued research operations will 
generate further waste. See the Site Map for the location of Waste Management program activities. 

The Lawrence Berkeley National Laboratory operates a treatment and storage facility under a Resource Conservation 
Recovery Act Part B permit issued on May 4, 1993. The permit allows the facility to consolidate, neutralize, and 
solidify mixed radioactive waste, and allows temporary storage of hazardous and radioactive waste prior to disposal. 
The existing Hazardous Waste Handling Facility is scheduled for closure by FY 1998. A Hazardous Waste Handling 
Facility replacement is under construction and planned for completion in FY 1996. 

Laboratory operations generate low-level and low-level mixed radioactive waste. The types of hazardous waste 
handled at the Laboratory include polychlorinated biphenyls, corrosive liquids, organic solvents, heavy metals, 
water-reactive chemicals, oxidizing agents, flammable liquids, strong acids, and asbestos. Mixed radioactive waste 
streams include lab-packed liquids and solids with acids, alkalines, reactives, oxidizers, organic liquids, induced lead 
and mercury waste, scintillation fluids, and contaminated debris. 

Key facility compliance actions concern air emissions, wastewater, and sanitary sewer discharge. The Environmental 
Protection Agency and Department of Energy have negotiated a Federal Facility Compliance Agreement to bring the 
Laboratory into full compliance with federal and state laws governing air emissions by FY 1995. The Laboratory has 
an agreement in place with the East Bay Municipal Utility District regarding wastewater discharge compliance. 
Quarterly inspections and sampling are being conducted by the District. 

Other near-term goals for waste management at the Laboratory include monitoring or removing inadequate 
underground storage tanks, and waste minimization activity that focuses on implementing recycling opportunities, 
toxicity reductions, materials substitution, and source process modifications. 

Major Waste Management Activity Milestones 

TASK 

Construction of New Hazardous Waste Handling Facility 
Waste Management Activities 

Transuranic Waste 

COMPLETION DATE 
Fiscal Year 

1996 
2070 

Transuranic and mixed transuranic waste is not routinely generated at the Laboratory. Small amounts are generated 
on a sporadic basis. If transuranic or mixed transuranic waste is generated as a result of the energy-related research at 
the Laboratory, it is identified and characterized at the point of generation. 

The Laboratory does not have the capability to treat transuranic waste. It intends to have the transuranic waste pre
treated to a stable inert form to meet Waste Isolation Pilot Plant Waste Acceptance Criteria prior to disposal. 

A small amount of transuranic waste (approximately four drums) is stored at Building 75A. This waste will continue 
to be stored at the Laboratory until a decision concerning nondefense transuranic waste is made. This report assumes 
that seven cubic meters (9 cubic yards) of transuranic waste will be disposed over the life cycle. All costs for 
transportation and disposal of transuranic waste are included in the Waste Isolation Pilot Plant cost estimates. Costs 
for characterizing and packaging transuranic waste are included in the Lawrence Berkeley estimate. 
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Low-Level Mixed Waste 

Laboratory researchers generate 13 different mixed low-level waste streams. This waste is generated predominately 
by laboratory waste, scintillation counting solutions, and shielding materials. The waste streams are grouped by 
physical and chemical categories, which include organic liquids, aqueous liquids, organic debris, laboratory packs, 
liquid mercury, and elemental lead. Mixed waste is identified, characterized, and labeled at the point of generation. It 
is then moved to the Hazardous Waste Handling Facility for final packaging before transport offsite. Waste 
characterization is based on generator knowledge. The generator is responsible for providing all information, 
including any necessary or required chemical analysis to adequately characterize mixed waste. 

The Laboratory is currently evaluating treatment options for all of the mixed waste in storage. The Laboratory's Site 
Treatment Plan has identified the Idaho National Engineering Laboratory as the preferred treatment site for their low
level mixed waste, and currently has pre-treatment capabilities at Building 75 where they perform consolidation, 
solidification, and neutralization. This is the assumed treatment option for this cost estimate. 

The Laboratory's Resource Conservation and Recovery Act Part B Permit allows for nine mixed waste storage units. 
These storage units can accommodate 30,200 lites (8,000 gallons) of mixed waste and are all located in the 
Hazardous Waste Handling Facility. This report assumes the Laboratory will ship all mixed low-level waste to the 
Idaho National Engineering Laboratory and that the life-cycle disposal volume is 130 cubic meters (170 cubic yards). 

Low-Level Waste 

Various programs at the Laboratory generate low-level waste. The waste streams vary in composition and amount. 
The low-level waste generated includes miscellaneous debris, equipment, laboratory trash, and scintillation fluids. 
This waste is primarily contaminated with tritium and carbon-14. The low-level waste generation rate is 
approximately 14 cubic meters (18 cubic yards) per year. Low-level waste is identified and characterized at the point 
of generation. Waste characterization must show that the waste meets the waste acceptance criteria of the designated 
disposal site. 

The Laboratory has limited treatment options for low-level waste. In most cases, the waste is packaged and sent 
offsite for disposal. The Laboratory has the capability to solidify liquid low-level waste to meet the disposal site's 
acceptance criteria. The Laboratory stores low-level waste onsite in Building 75A, which is part of the Hazardous 
Waste Handling Facility. The low-level waste is stored in approximately 100 0.2-cubic meter (55-gallon) drums for 
two to three years while awaiting shipment for disposal. The laboratory has no waste disposal facility onsite. All 
low-level waste is being sent to the Department of Energy low-level disposal facility at Hanford via a commercially 
licensed transporter. This report assumes Energy Research activities will generate 3,131 cubic meters (4, I 02 cubic 
yards) of low-level waste over the life cycle. 
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Hazardous Waste 

Research activities at the Laboratory generate approximately 900 different waste streams, with a total annual volume 
of up to 150 cubic meters (197 cubic yards). These waste streams are typically generated in very small quantities. 
However, such a large variety of waste streams is difficult to manage. Typical waste streams generated are organic 
liquids, inorganic liquids, contaminated soils, laboratory chemicals, asbestos, paints, polychlorinated biphenyl
contaminated materials, batteries, and various gases. 

Waste characterization is performed at the point of generation, based on generator knowledge or analytical results. 
The generator stores his waste in a satellite accumulation until the container is filled or the time limit is reached. At 
that time, the waste is either moved to a 90-day waste accumulation area or directly to the Hazardous Waste Handling 
Facility. 

The Laboratory's liquid waste is lab-packed in the Hazardous Waste Handling Facility and bulk waste is stored in 0.2-
cubic meter (55-gallon) drums. The Laboratory Part B permit provides for neutralization and consolidation at the 
Hazardous Waste Handling Facility. These activities are performed when necessary. The Laboratory is permitted for 
one-year storage. The average daily inventory of waste at the facility is below the permitted capacity of 63,786 liters 
(16,830 gallons). The Laboratory typically ships waste to an offsite commercial disposal facility once a week. 

All hazardous waste received at the Hazardous Waste Handling Facility is sent for offsite disposal at a commercial 
facility by a certified commercial transporter. This report assumes Energy Research activities will generate 15,000 
cubic meters (19,650 cubic yards). 

Sanitary Waste 

The Laboratory releases industrial and sanitary wastewater to the local sewer system operated by East Bay Municipal 
Utility District under a National Pollutant Discharge Elimination System permit. Treated wastewater is monitored for 
compliance and a formal report is issued to the District on an annual basis. 

Direct Program Management/Support 

Program management tasks supporting Waste Management at the Laboratory include facility management; personnel 
management and training; administrative support; document, guidance, and procedure preparation and revision; 
database and waste-tracking management; liaison with Department of Energy and external regulatory agencies; 
audits; contractor oversight; budget preparation and control; and waste minimization planning. 

CALIFORNIA 61 



Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiiUUU IUUI IU3U au~~ lUlU lUI~ IUiiU 
Transuranic Waste 

Storage and Handing 6 6 

Disposal 

Low-Level Mixed Waste 
Storage and Handling 455 455 455 455 455 455 455 

Disposal 6t 303 303 303 303 303 303 

Low-Level Waste 
Storage and Handing 356 356 356 356 356 356 356 

Disposal 237 237 237 237 237 237 237 

Hazardous Waste 
Storage and Handling 539 539 539 539 539 539 539 

Disposal 810 810 810 810 810 810 810 

Direct Program Management/Support 3,381 3,716 3,715 3,715 3,715 3,715 3,715 
rgtal § 611 §1?3 6421 ,,, ni21 §121 Baal 

aaua~ IU.U lUll llliU lUll iUIIU lUll 
Transuranic Waste 

Storage and Handling 6 6 6 6 

Disposal 
Low-Level Mixed Waste 

Storage and Handing 455 455 455 455 455 455 455 

Disposal 303 303 303 303 303 303 303 

Low-Level Waste 

Storage and Handing 356 356 356 356 356 356 356 

Disposal 237 237 237 237 237 237 237 

Hazardous Waste 

Storage and Handling 539 539 539 539 539 539 539 

Disposal 810 810 810 810 810 810 810 

Direct Program Management/Support 3,715 3,715 3,715 3,715 3,715 3,715 3,715 

Tgte! Rf?l 64¢, A if, 64?1 ni21 §121 61¢1 

aau~u IU~I lUlU lUll lUll IIIII 13118 ~~~l,lill* 
Transuranic Waste 

Storage and Handling 6 450 

Disposal 73 

Low-Level Mixed Waste 

Storage and Handling 455 34,125 

Disposal 303 21,502 

Low-Level Waste 

Storage and Handling 356 26,700 

Disposal 237 17,752 

Hazardous Waste 

Storage and Handling 539 40,419 

Disposal 810 60,716 

Direct Program Management/Support 3,715 276,971 

• Total Life Cycle is the sum ofthe annual costs In constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The Laboratory Environmental Management Program is a multidisciplinary work force consisting of professionals, 
technicians, laborers, and craft workers. The table below presents the federal and contractor work force skill mix 
required to conduct the environmental management activities at the Laboratory. 
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Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Oakland Operations Office is the field organization responsible for implementing the of Management Plans at the 
Laboratory. The University of California operates the Laboratory for the Department of Energy, Energy Research 
Program. The University is the management and operating contractor under a five-year contract, which ends on 
September 30, 1997, and is responsible for environmental restoration and waste management activities. Energy 
Research also performs site management activities. 

Future Full· Time Equivalent Needs 

Since Energy Research's mission is expected to continue for the foreseeable future, the Full-Time Equivalent 
Environmental Management needs are expected to remain fairly constant. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Lawrence Berkeley National Laboratory. 
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Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ex ~llliiQUQ iWI~ ag~g au~~ au au iUi~ au~u 
Environmental Restoration 4,616 2,264 1,000 1,000 1,000 1,000 

w as1e Management 5,644 6,423 6,421 6,421 6,421 6,421 6,421 

Ip'f" 1Q1AQ 8§87 74?1 7 1?1 71?1 71?1 § 1?1 

gau;a iU1U iU1i iUiU iUii auau iUii 
Environmental Restoration 
Was1e Management 6,421 6,421 6,421 6,421 6,421 6,421 6,421 

&fa! §421 §1?1 Of?l §1?1 §421 § 4?1 §421 

gjj;g~g i~i iUIU iUii iUIU IUii a~uu ~lll,liill* 
Environmental Restoration 54,399 

Waste Management 6,421 478,709 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The estimated life-cycle costs for the Lawrence Berkeley National Laboratory increased to $533 million from $288 
million in 1995. This represents a 95 percent increase, after taking the 1995 expenditure into account. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

--------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 30,846 3,108 54,399 26,661 96 

Waste Management 207,706 9,982 478,709 280,985 142 

Landlord - - - - -

Program Management 2 49,422 815 - - -

Site Total 287,975 13,905 533,108 259,038 95 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

Differences in the 1995 and 1996 estimates reflect significant changes in the scope and schedule of activities at 
Lawrence Berkeley National Laboratory. In the 1996 Baseline Report, program management costs are allocated 
across the programs. In the 1995 Report, Program Management costs were presented as a stand-alone section. This 
year these costs are presented as a line item within the cost tables for each respective program. 

There are a number of changes in estimated cost and duration of Environmental Restoration activities (which 
increased to $54 million from $31 million in 1995, a 96 percent increase, after accounting for the 1995 expenditure). 
The Bevelac facility, although inactive since 1993 and owned by Energy Research, will be redirected for future use in · 
energy research activities instead of being decommissioned. Assessment life-cycle costs are 13 percent lower in the 
1996 Baseline Report because the University of California at Davis has assumed more responsibility for cleanup 
efforts. Estimated remediation costs increased from $23 million in 1995 to $38 million in 1996 because of a better 
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estimate of the scope of required remedial action activities based on more complete assessment. Environmental 
Restoration program management costs increased from $9 million in 1995 to $12 million in 1996. This increase is 
attributed to a change in overhead rate and more complete cost estimating methods. 

As a result of the national assumption that all Waste Management support of non-Environmental Management 
Department of Energy programs will continue until FY 2070, Waste Management support to the Office of Energy 
Research at Lawrence Berkeley National Laboratory has been extended. The 1996 estimated life cycle cost for waste 
management increased to $479 million from $208 million in 1995, a 142 percent increase after accounting for the 
1995 expenditure. Hazardous waste management costs decreased from $125 million in the 1995 Baseline Report to 
$101 million in the 1996 Report because of enhanced waste minimization efforts in several hazardous waste streams. 
Low-level waste management costs increased from $25 million in 1995 to $44 million in 1996. Low-level mixed 
waste costs increased from $45 million in 1995 to $56 million in 1996 because of the increased duration of the Waste 
Management program. Support costs increased dramatically from $49 million in 1995 to $277 million in 1996. 
These increases are attributed to extending the Waste Management program at Lawrence Berkeley National 
Laboratory. Transuranic waste management costs were inadvertently excluded from Lawrence Berkeley National 
Laboratory's 1995 cost estimate. 
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LAWRENCE LIVERMORE NATIONAL LABORATORY 

Lawrence Livermore National Laboratory is composed of two sites: Main Site and Site 300. The Main Site, also 
known as the Livermore Site is located approximately 80 kilometers (50 miles) east of San Francisco and 6.4 
kilometers (4 miles)from downtown Livermore. It occupies approximately 2.6 square kilometers (one square 
mile) of relatively flat terrain in the Livermore Valley. Residential subdivisions were recently built adjacent to the 
site boundary. They are separated from the site by a wide city roadway. Site 300 is approximately 24 kilometers 
( 15 miles) southeast of the Laboratory's Main Site. It occupies approximately 28.6 square kilometers ( 11 square 
miles) of rugged foothills that straddle Alameda and San Joaquin Counties. 

<D Camp Parks 
® Livermore Municipal Airport 

® Almond Avenue 
@ Graham Court 

2020 Research Drive 

SMIUS 

IIILOIIEIBS 

LOCALITY MAP 

• Thomas Shaft Pumping 
Station (future) 

N 
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Nuclear Material and FaciHty StabiHzation 

Environmental Restoration 

Waste Management 

Total 

1 996 Appropriation 

1 997 Congressional Request 

Nuclear Material and FaciHty StabiNzation 
Environmental Restoration 

Waste Management 

Total 

Nuclear Material and FaciMty StabiNzation 
Environmental Restoration 
waste Management 

Total 

Nuclear Material and FaciUty Stabilization 

Environmental Restoration 
Waste Management 
Total 

71,674 

Estimated Site Total 

{Thousands of Current Year Dollars) 

56,576 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~X ~llliiiQQQ agg~ au~g au~~ iQiQ iUi~ au~g 
1,975 2,460 

30,243 20,877 13,728 11,908 11,024 11,019 5,656 

24,312 24,866 23,088 23,088 23,088 23,088 23,088 

56,529 48,203 36,816 34,996 34,112 34,107 28,744 

a au~~ ausu iQSA au;g au~; augg aua~ 

5,656 5,656 5,656 5,656 710 

23,088 23,088 23,088 23,088 23,088 23,088 23,088 

28,744 28,744 28,744 28,744 23,798 23,088 23,088 

~au~u iUi~ au au au a~ auuu iUI~ a~uu ~illi,Killi. 
22,174 

638,945 

23,088 1,746,610 

23,088 2,407,729 

Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

The Department of Energy owns the Lawrence Livermore National Laboratory Main Site and Site 300. The 
Department and the University of California jointly operate the sites. The Main Site was initially used as a flight 
training base and an engine overhaul facility. Transition from Naval operations to scientific research began in 1950, 
when the Atomic Energy Commission authorized construction of a materials-testing accelerator site. The 
Commission established the University of California Radiation Laboratory, Livermore Site (the predecessor of the 
Lawrence Livermore National Laboratory) as a facility for nuclear weapons research. Site 300 is a remote high
explosives testing facility. It hosts several areas for high-explosives components, several instrumental firing tables 
for explosives testing, an advanced test particle accelerator, and various support and service facilities such as a motor
pool and machine shops. 
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The current mission of the Lawrence Livermore National Laboratory is research, testing, and development that focus 
on national defense and security, energy, the environment, and biomedicine. The Laboratory's specific defense 
mission is researching, testing, and developing technologies related to nuclear weapons. Over the years, the 
Laboratory's mission has broadened to meet other national needs, such as enhancing economic competitiveness and 
science education. 

Based on the 1993 Environmental Impact Statement/Environmental Impact Report by the University of California 
and the Department of Energy, the Lawrence Livermore National Laboratory will continue to be a multidisciplinary 
research and development laboratory focussed on national defense. It will continue to operate both the Main Site and 
Site 300 for the foreseeable future. This report assumes that the Department of Energy Office of Defense Programs 
will continue to be responsible for all landlord activities and associated costs. 
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The Department of Energy purchased Site 300 from local ranchers in the 1950s. The surrounding area is agricultural 
and has an average population density of fewer than one person per square mile. The site's mission is researching and 
testing nonnuclear high-explosives components for the Department of Energy's nuclear weapons program. The 
Department plans to continue using Site 300 to test high explosives components. 

FUTURE USI! 

The Oakland Office and Lawrence Livermore National Laboratory have actively participated in discussions and 
meetings, coordinated activities, and reached agreement on future land use with the local community, regulators, and 
other interested stakeholders. This report assumes that the Lawrence Livermore National Laboratory will remain a 
Controlled Access research and development facility. Fut1;1re use of the Main Site is classified as Industrial. Site 300 
will maintain a mix of Industrial and Open Space/Wildlife Management uses. 
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NUCLEAR MATERIAL AND FACILITY STABILIZATION 

This report assumes that the Lawrence Livermore National Laboratory will enter the Environmental Management 
facility stabilization process in 1998. The report anticipates that the following facilities at the Lawrence Livermore 
National Laboratory will enter the Nuclear Material and Facility Stabilization program: a chemistry building (#222), 
a heavy element facility (#251 ), and a reactor dome (#281 ). These facilities will be transferred to the Environmental 
Restoration program in FY 2008. This report assumes that the Environmental Laboratory Building (#412) and the 
Accelerator Building (#212) will pass directly to the Environmental Restoration decommissioning program. The 
resulting waste types will include transuranic, low-level mixed, low-level, and hazardous. The costs associated with 
treating, storing, and disposing of this waste are included in the Waste Management program estimates provided later 
in this summary. This report assumes that the stabilization and maintenance process at the Lawrence Livermore 
National Laboratory will be completed by FY 2008. See the Main Site Map for the location of Nuclear Material 
Facility Stabilization program activities. 

Nuclear Material and Facility Stabilization Projects and Waste Volume Table 

Transfer to Assumed Volumes (m3) 

Facility Begin Decommissioning 
Number NM&FS TRU LLMW LLW Haz. 

222/251 1998 2008 229 353 293 56 

281 1998 2008 40 19 52 6 

Total 269 372 345 62 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
FY 1 996-2QQQ '9'9 ;mag zqao 

Nuclear Material and Facility Stabilization 1,975 2,460 22,174 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

ENVIRONMENTAL RESTORATION 

Environmental restoration activities at the Main Site and Site 300 are conducted as two distinct projects and are 
governed by separate Federal Facility Agreements. Parties to these agreements include the Department of Energy, the 
United States Environmental Protection Agency, and the California Environmental Protection Agency Department of 
Toxic Substances Control and Regional Water Quality Control Boards. The Department of Toxic Substances Control 
is the lead state agency for the cleanup at both sites. 

Past operations at the Laboratory's Main Site involving handling and storing hazardous materials resulted in the 
release and subsequent migration of contaminants into soil and ground water. Nineteen different source areas of 
contamination have been identified in various parts of the site. The Main Site was placed on the National Priorities 
List by the Environmental Protection Agency in 1987. 

Past operations at Site 300 have resulted in the release of hazardous and radioactive materials from landfills, dry 
wells, and wastewater lagoons to soil and ground water. Some of these contaminants have migrated offsite. Because 
of these releases, Site 300 was placed on the National Priorities List in 1990. The Federal Facilities Agreement for 
Site 300 identified six operable units for assessment and remediation. 

The costs for shipping and disposition of hazardous waste spent carbon canisters are built into the Environmental 
Restoration program. All other costs associated with treatment, storage, and disposal are borne by the Waste 
Management program. 

Main Site 
Assessment 
Remedial Action 

Site300 

Major Environmental Restoration Activity Milestones 

TASK 

Resource Conservation and Recovery Act Closure of the High Explosive Burn Pits 
Remediation of Building 834 
Surveillance and Monitoring of High Explosive Burn Pit Area 
Remediation of General Service Area 

MAIN SITE 

COMPLETION DATE 
Fiscal Year 

2001 
2050 

1997 
2010 
2025 
2040 

The major contaminants in soil and ground water at the Main Site are volatile organic compounds and petroleum 
hydrocarbons. The principal volatile compounds of concern are trichloroethane and tetrachloroethane. Chlorinated 
hydrocarbons have been detected in ground water at concentrations of up to ten parts per million (California drinking 
water standard is five patts per billion.) Tritium has also been detected in two areas onsite at concentrations above 
the drinking water standard. To date, only one source of tritium, a 1991 leak from a tank at Building 292, has been 
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identified and closed. Ongoing investigations are focused on identifying all remaining sources of ground-water 
contamination. 

ENVIRONMENTAL RESTORATION MAP 
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N 

Between 1961 and 1979, an underground fuel-storage tank released approximately 64,430 liters (17 ,000 gallons) of 
gasoline. The tank was closed-in-place in 1981 and the soil was remediated in 1993 and 1994. This report assumes 
that a No Further Action approach will be required for the soils at this release site. 

Ground-water treatment plans have been proposed to reduce the concentrations of solvents, gasoline, and other 
contaminants to levels below those specified in Drinking Water Standards. Negotiations with regulatory agencies 
resulted in an agreement to focus on three issues: the western offsite plume capture, the southern offsite plume 
capture, and interior areas source control and mass removal. 

ASSESSMENT 
The primary ground-water contamination at the Main Site is a 3.6 square-kilometer ( 1.4-square-mile) plume that is 
threatening private wells and the municipal water supply wells of the nearby city of Livermore. The principal 
contaminant of concern is trichloroethane. Assessment activities have focussed on determining the extent of ground
watea" contamination. Chlorinated hydrocarbons have been detected in ground water at concentrations of up to ten 
parts per million. 
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Remaining assessment activities involve investigating potential source areas that are identified by the regulatory 
agencies or the Lawrence Livermore National Laboratory as having radioactive or hazardous materials. Many of the 
remaining source areas are buildings where hazardous and/or radiative materials were handled but where there is no 
evidence of releases having occurred. 

REMEDIAL ACTION 

Currently, the Department of Energy is using enhanced pump-and-treat methods to remediate ground water at five 
treatment units. It is using onsite and offsite extraction wells to contain further migration of the plume of 
contaminated ground water. By May, 1995, more than 637 million liters (168 million gallons) of ground water was 
extracted and treated to remove organic solvents, and more than 37,900 liters (10,000 gallons) of gasoline was 
recovered. Activated carbon canisters contaminated with volatile organic compounds generated by remedial actions 
are removed to offsite treatment facilities. 

Wells within the plume have been closed and their users provided with a public water supply. The trichloroethane 
plume is not expected to affect the municipal wells for the next 70 years. The planned pump and treat remediation to 
reduce the concentrations of contaminants to Maximum Contaminant Levels is expected to require 50 years. 
Hydraulic control of the western offsite plume was established in 1995 and resulted in a diametric decrease in offsite 
volatile organic compounds concentrations. The assumed effectiveness of the remedial action approach negates the 
need for long term surveillance and monitoring. 

Tritium in ground water will be allowed to decay naturally in place. This report assumes that the tritium will take 
approximately 15 years to decay below Maximum Contaminant Levels. Source controls and mass removal are 
assumed to be complete. 

Contaminated soils have been remediated and a few remaining areas are undergoing source investigations. This 
report assumes that No Further Action will be required to remediate soils. 

DECOMMISSIONING 

Decommissioning activities are planned for five buildings currently listed in the Nuclear Material and Facility 
Stabilization Surplus Facilities Inventory. These facilities include: the Chemistry Building (#222), the Reactor 
Dome Building (#281 ), the Environmental Laboratory Building (#412), the Accelerator Building (#212), and the 
Heavy Element Building (#251). Operations at these facilities include chemistry and material science laboratory 
analysis, analytical laboratory operations, and multifunction research laboratory analysis. Decommissioning activities 
will include the cleanup and disposal of radioactive and hazardous materials, including asbestos. The effort will 
include planning, characterizing, decontaminating, demolishing, and disposing of all building materials so that the 
resultant vacant sites can be landscaped for soil retention. However, because of data entry errors, this estimate does 
not include any costs for decommissioning activities. 

SITE 300 

The environmental restoration at Site 300 focuses on assessing and remediating releases of solvents, tritium, and 
high-explosive components from landfills, drywells, spills, leaks, and other sources at the site. The site centers its 
attention on: solvent releases from debris piles and drywells at the General Services Area, from the Building 833 and 
834 areas, and from the Pit 6 landfill. It also pays particular attention to solvent and high-explosive component 
releases from the High-Explosive Process Area, tritium releases from the Building 850 firing table and the Pit 7 
landfill complex, and solvent releases at the Canyon behind Building 832. See the Site 300 Site Map for the location 
of Environmental Restoration program activities. 

All major ground-water plumes at Site 300 have been delineated. The major area of concern is the General Services 
Area, which houses support facilities, such as machine shops, administrative offices, and motor-pool facilities for all 
of Site 300. From 1950 to 1960, solvents were discharged into drywells or the ground at several locations in this 
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area, resulting in soil and ground-water contamination. Trichloroethene plumes have reached the shallow alluvial 
aquifer in the Corral Hollow Basin and into the regional aquifer at the General Services Area. At present, the levels of 
contamination in ground water and soil do not pose immediate health risks to site workers or the public. In the area 
where high explosives are processed, low concentrations of volatile organic compounds and high explosives are 
present in soil and perched water-bearing zones. 

Offsite, the contaminated ground water threatens two water-supply wells that are monitored regularly. The 
Department of Energy has made a formal agreement with their users to provide clean water wells or local surface 
water supplies. Upon securing the alternative water supplies, the Department will deactivate the original wells and 
convert them into monitoring wells. 

ASSESSMENT 

Assessment activities have focused on determining the extent of onsite and offsite soil and ground-water 
contamination. Assessment is 80 percent complete at Site 300. During the next two years, the Department will 
investigate Building 854, the Building 832 Canyon, the "Sandia" Drop Tower, the Building 815 Area, and the 
Building 850 Area. Volatile organic carbons are believed to have been released in these areas. Assessment activities 
will be complete by FY 2001. 

The source of contaminants in the eastern General Service Area is an abandoned debris pile that has been removed. 
The source of contaminants in the central General Services Area is closed drywells where solvents were disposed. 
The contamination plume at the eastern General Services Area extends offsite and down the Corral Hollow Alluvial 
channel for approximately 1.6 kilometers (1 mile). 

A thermal testing facility in Building 834 has been operating since 1957. Before 1994, this facility used 
trichloroethene as a heat transfer fluid. In the 1950s, 1960s, and 1970s, trichloroethene was released into the ground 
through pipe leaks and spills. In the 1980s, the facility piping and solvent storage areas were upgraded to prevent 
further releases. Historical information about operations and data from site characterization indicate that up to 2084 
liters (550 gallons) of trichloroethene was released into the ground. Most of this material is still present in the soil 
and ground water. 

Contaminant concentrations in soil and ground water are very high at Building 834; and it is likely that pockets of free 
product trichloroethene (dense nonaqueous phase liquid) are present. However, the ground water at Building 834 is 
perched on a lens of clay close to the top surface. A second clay lens is located below 85 meters (280 feet) of 
unsaturated sediments. The two clay systems physically separate the Building 834 site from the regional aquifer and 
the perched ground water has virtually no pathway to leave the site. This poses no risk to the public. 

At Pit 6, volatile organic compounds from the closed landfill have contaminated the uppermost aquifer. The ground 
water from this uppermost aquifer reaches the surface at a location approximately 152 meters (500 feet) west of the 
landfill within the site boundary where the contaminants slowly evaporate. The concentrations of volatile organic 
compounds in the ground water have dropped significantly since 1987. 

A low-level tritium plume is emanating from the closed landfill complex of Pit 3/Pit 5 and the Building 850 firing 
table. The plume is entirely onsite. Fate and transport calculations predicted that tritium concentrations offsite will 
remain below federal and state drinking water standards. Polychlorinated biphenyls, volatile organic compounds, and 
depleted uranium also have been detected in the ground water of this operable unit; the extent of contamination is still 
under investigation. 

REMEDIAL ACTION 

The treatment of trichloroethene contaminated ground water began at the eastern General Services Area in 1991. At 
the central General Services Area, ground water from a shallow alluvial aquifer has been remediated for 
trichloroethene contamination with both pump-and-treat and soil-vapor-extraction systems since 1993. By the end of 
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1994, a total of 11.6 kilograms (25.6 pounds) of volatile organic compounds had been removed from the two General 
Service Area ground-water treatment systems. 

The Oakland Operations Office proposed that the Department take advantage of the unique situation at the Building 
834 area to test removaVcleanup technologies for volatile organic compounds and dense nonaqueous phase liquids. 
The regulatory agencies granted approval for this approach and the remedial alternative was recorded in the Interim 
Record of Decision for the Building 834 Operable Unit. Concurrently, the Department of Energy is pursuing an 
exemption to the Basin Plan for this site from the Regional Water Quality Control Board. This exemption will allow 
remediation of the Building 834 plume to risk-based standards instead of the much more stringent Maximum 
Contaminant Level requirement. 

Resource Conservation and Recovery Act closure of the High Explosive Bum Pits will begin once the new Explosive 
Waste Treatment Facility becomes operational, which is scheduled to occur at the end of FY 1997. This cost estimate 
assumes that the facility will be closed in-place using state performance standards. Closure of the High Explosive 
Bum Pits will be followed by post-closure monitoring until 2025. It also assumes that the Central Valley Regional 
Water Quality Control Board will not require solid waste assessment tests to be performed on the existing Site 300 
landfills that are presently in the Environmental Restoration program. 

Soil remediation will occur at Building 834 and the General Service Area. Remediation will prevent further releases 
of volatile organic carbons to the ground water. Soil vapor extraction is under way at the central General Service Area 
and will be undertaken at Building 834. This report assumes 34,000 cubic meters (44,540 cubic yards) at Building 
834 and 25,000 cubic meters (32,750 cubic yards) at the General Service Area will be remediated. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a~llliiiWU iUUI au~u iQ~I auau iUil auau 
Main Site 

Remedial Action 14,083 9,848 6,264 5,194 4,528 4,528 4,473 
Site300 

Assessment 2.496 135 
Remedial Action 6,633 8,016 4,096 3,666 3,596 3,596 
FaciHty Decommissioning 171 39 33 5 4 

Long-Term Surveil. and Morltoring 601 1,047 1,558 1,683 1,712 1,708 
Direct Program Management/Suppon 6,259 1,927 1,642 1,359 1,183 1,183 1.183 

rgta' anz•a gqazz 137?6 11 agu 11Q?4 11 9'8 56§8 

~i&ill iiiiU iUAI iUIU iU§§ ill& aun ~lll,lill. 
Main Site 

Remedial Action 4,473 4,473 4,473 4,473 334,053 
Site 300 

Assessment 13,158 
Remedial Action 148,012 
Fac!Mty Decommlssiorlng 1,289 

Long-Term Surveil. and Morltonng 41,545 
Direct Program Management/Suppon 1,183 1,183 1,183 1,183 710 100,888 

Tgtg' §8§0 § 6§8 58§8 §8§8 719 naa 84§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program Management tasks support the Environmental Restoration, Waste Management, Technology Development, 
and Nuclear Material and Facility Stabilization activities at Lawrence Livermore National Laboratory Main Site and 
Site 300. Program Management tasks supporting the environmental restoration activity at Lawrence Livermore 
National Laboratory Main Site and Site 300 include personnel management, strategic planning, financial 
management, interaction with Department of Energy and external regulatory agencies, monitoring of project progress, 
and administrative support. 
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Federal grants to the Department of Toxic Substances Control and the two Regional Water Quality Control Boards 
have been awarded since 1993 to provide financial compensation to the state agencies for their expenditures on the 
Main Site and on the Site 300 Comprehensive Environmental Response, Compensation, and Liability Act program. 
These grants are renewed every year. For the past three years, the total annual compensation to the State agencies has 
been approximately $300,000. Beginning in 1996, the annual expenditures claimed by the State agencies against the 
grants are expected to show a declining trend as the Remedial Investigation/Feasibility Study work for Site 300 
approaches completion. 

A Technical Assistance Grant of $100,000 was awarded to the local stakeholder group, Tri-Valley Cares, which has a 
deep interest in the environmental restoration program at both the Main Site and Site 300. $50,000 of this fund is 
intended to provide for their efforts prior to the Record of Decision stage and the remaining $50,000 is intended for 
the Remedial Action phase of the program. 

The Department of Energy and the State of California have an Agreement-in-Principle providing for technical and 
financial support to the State for its activities at Lawrence Livermore National Laboratory Main Site and Site 300. 
Technical and financial support includes environmental oversight, monitoring, access, emergency preparedness, and 
other initiatives to ensure compliance with applicable federal, state, and local regulations. 
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WASTE MANAGEMENT 

Waste management activities costs at the site address waste generated by both the Office of Defense Programs and 
the Office of Environmental Management. In addition to the Main Site and Site 300, satellite operations take place at 
2020 Research Drive and the Livermore Airport. Operating under interim status, the Main Site receives hazardous 
and mixed waste from Site 300 and the two satellite operations. No other offsite locations are currently allowed to 
send waste to the Main Site. See the Locality Map for the locations of offsite facilities. 

In support of programs at the Lawrence Livermore National Laboratory, the Hazardous Waste Management Division 
stores, treats, packages, and prepares for transport transuranic, transuranic mixed, low-level, low-level mixed, and 
hazardous waste. Waste is treated onsite or shipped to an offsite waste handling facility; no disposal of this waste 
occurs onsite at Lawrence Livermore National Laboratory. 

The Hazardous Waste Management Division manages four active waste management facilities at the Main Site: 
Area 514 Facility, the Area 612 Facility, the Building 693 Facility, and the Building 233 Facility. All Main Site 
waste facilities are presently operating under interim status permits issued by the State of California Department of 
Toxic Substances Control. The Main Site has submitted a Resource Conservation and Recovery Act Part B permit 
application for its waste storage and treatment facilities. The Federal Facilities Compliance Act prescribed Site 
Treatment Plan addressing mixed waste is being evaluated by the State of California Department of Toxic Substances 
Control. See the Main Site Map for the location of Waste Management program activities. 

In addition to Main Site facilities, the Hazardous Waste Management Division manages a permitted hazardous waste 
storage facility, Building 883, at Site 300. The facility is designed primarily for interim storage of hazardous waste 
before it is transported to the Main Site for treatment or sent directly offsite for disposal. Site 300 is fully permitted. 
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Waste minimization activities are the responsibility of the Hazardous Waste Management Division's Pollution 
Prevention Group. This group performs program administration, planning, waste characterization, documentation, 
reporting, evaluation of new technologies, technology transfer assistance, a Laboratory-wide awareness program, and 
integration of pollution prevention into programmatic activities. The group's activities help to reduce the generation 
of hazardous, mixed, radioactive, and nonhazardous (solid) waste. The group will continue to conduct pollution 
prevention opportunity assessments for various Laboratory processes, including engineering and economic analysis 
and identification of technologies to be implemented. 

Construction projects planned to enhance and streamline waste management operations at the Laboratory include the 
Decontamination and Waste Treatment Facility, the Mixed Waste Management Facility, and the Explosive Waste 
Treatment Facility. 

The Decontamination and Waste Treatment Facility project will provide new, centralized, and integrated facilities for 
the Hazardous Waste Management Division and proposed Mixed Waste Management Facility operations. The 
Decontamination and Waste Treatment Facility portion of the project will fulfill all of the Hazardous Waste 
Management Division's requirements for storing, handling, treating, and disposing of various Lawrence Livermore 
National Laboratory-generated waste. The Mixed Waste Management Facility portion of the project is a 
demonstration project for research and development of a molten salt oxidation process and other treatment processes 
for mixed waste. The Explosive Waste Treatment Facility, required by a Consent Agreement with the California 
Department of Toxic Substances Control, will be used to destructively dispose of explosive waste at Site 300. 

Each of these planned construction projects has an expected useful life of 30 years. Once the useful life of the facility 
is over, the Environmental Management program will decommission the buildings. However, this estimate does not 
include costs for upgrades or ultimate decommissioning of these facilities. 
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The Hazardous Waste Management Division's planned waste management activities and their projected completion 
dates are shown in the Milestones table below. 

Major Waste Management Activity Milestones 

TASK 

Building 280 Upgrades 
Construct the Explosive Waste Treatment Facility 
Disposition of Nuclear Material and Facility Stabilization Waste 
Disposition of Environmental Restoration Waste 
Defense Programs Support 

Transuranic Waste 

GENERATION AND HANDLING 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
2002 
2070 
2070 

Transuranic mixed and transuranic waste is generated only at the Livermore Main Site. Virtually all of Lawrence 
Livermore National Laboratory's transuranic waste is generated by the Office of Defense Programs at the Plutonium 
Facility (Building 332) and the Heavy Element Facility (Building 251). 

Thirty-three 55-gallon drums of transuranic waste were generated and stored in 1994. The annual number of drums 
usually ranges between 50 and 100, with the addition of one or two TRUPACT-Standard Waste Boxes (volume of 
1.89 cubic meters [2.55 cubic yards]). 

All of Lawrence Livermore National Laboratory's transuranic waste inventory is considered to be retrievably stored, 
because it was all generated before an approved transuranic waste quality assurance project plan was implemented. 
Such a plan should be approved in the latter part of calendar year 1995. The plan will require further waste 
characterization, such as radiography and headspace gas sampling. 

TREATMENT 

Currently, no transuranic waste stored by the Hazardous Waste Management Division is known to require treatment 
to meet the waste acceptance criteria of the Waste Isolation Pilot Plant (Carlsbad, New Mexico). This waste consists 
of high efficiency particulate air filters, which may require immobilization of fine particles, and waste that does not 
meet TRUPACT-ll wattage limits or actual gas generation requirements for transport. The latter may merely require 
repackaging in smaller quantities per drum. Transuranic mixed waste is stored under the assumption that the Waste 
Isolation Pilot Plant will be granted a No Migration Variance and therefore the waste will not require treatment. 
Organic liquids are solidified by waste generators under permit exemptions. Some reactive waste may require 
permitted treatment by the generators. 

STORAGE 

Current inventory includes glove box trash (approximately 300 drums), organic and aqueous solidified liquids (76 
drums), metal scrap (3 standard waste boxes and 30 other boxes, 7 of which also contain high efficiency particulate 
air filters), salt blocks (3 drums), and high efficiency particulate air filters (3 drums, I nonstandard waste box, and 
parts of 6 other boxes also containing metal scrap). 

Transuranic waste is stored at Buildings 625 and 612-1, located in the Area 612 Facility, and in the Building 233 
Facility, while waiting for disposal at the Waste Isolation Pilot Plant. The Building 233 Facility, used to store high 
curie transuranic waste, will be replaced by Building 280 to reduce site personnel exposure resulting from the 
continued operation of Building 233. Some nonmixed waste, such as Plutonium 238-contaminated waste, is stored by 
their generators while awaiting radioassay capability. 
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DISPOSAL 

Transuranic waste from Lawrence Livermore National Laboratory will be disposed of at the Waste Isolation Pilot 
Plant. Existing transuranic waste either meets the waste acceptance criteria of the Waste Isolation Pilot Plant and 
TRUPACT -II Authorized Methods of Payload Control Criteria or will meet them after repackaging or, in a few cases, 
treatment. Thirty-one nonstandard boxes will be repackaged in the Decontamination and Waste Treatment Facility, 
which has not yet been constructed. A small amount of reactive waste will require treatment to remove this hazardous 
characteristic. This report assumes the life-cycle volume of transuranic waste generated will be 2,057 cubic meters 
(2695 cubic yards) and the life-cycle volume of transuranic mixed waste generated will be 136 cubic meters (178 
cubic yards). 

Transuranic waste will be transported in J:RUPACT-II Standard Waste Boxes from Lawrence Livermore National 
Laboratory to the Waste Isolation Pilot Plant. Lawrence Livermore National Laboratory has an approved site-specific 
TRUPACT -II Authorized Methods of Payload Control Criteria. Approximately half of Lawrence Livermore National 
Laboratory's transuranic waste does not currently meet TRUPACT-II Authorized Methods of Payload Control 
Criteria wattage limits for radio lytic hydrogen and methane generation. Studies being conducted by the Department of 
Energy Gas Generation Program, and similar studies conducted at Lawrence Livermore National Laboratory, are 
expected to alleviate most of these problems. The Department may have to repackage some waste to meet wattage or 
actual gas generation limits. 

All costs for transportation and disposal of transuranic waste are included in the Waste Isolation Pilot Plant site cost 
estimates. Characterization and packaging costs are included in the disposal estimate. 

Low-Level Mixed Waste 

GENERATION AND HANDLING 

Research activities at the Laboratory generate mixed waste displaying a wide range of chemical and physical 
properties. Non-Resource Conservation and Recovery Act or California-only hazardous waste that contains a 
radiological component is identified and managed as radioactive waste in accordance with applicable Department of 
Energy Orders and federal nuclear regulatory standards. 

TREATMENT 

The Hazardous Waste Management Division is responsible for the onsite transfer, treatment, storage, and preparation 
for offsite shipment of mixed waste generated throughout the Laboratory. The treatment methodology designated for 
each specific mixed waste stream is established in Lawrence Livermore National Laboratory's Site Treatment Plan as 
part of the activities required under the Federal Facilities Compliance Act (1992). Under the Site Treatment Plan, 
mixed waste will be treated onsite or stored onsite prior to shipment to offsite permitted facilities. 

Under the Site Treatment Plan, the mixed waste streams generated at Lawrence Livermore National Laboratory are 
categorized into 11 treatability groups based on their radiological, matrix, and regulated contaminant parameters. The 
treatability group matrix descriptions for Lawrence Livermore National Laboratory waste streams, inventory volumes, 
and projected five-year additional generation rates are provided in the following table. 

Mixed waste treatment operations at the Livermore Main Site take place at either the Area 514 Facility or the Area 
612 Facility. The treatment processes include chromium reduction, neutralization, metal precipitation, filtration, size 
reduction, and solidification. Incineration is not conducted at the Livermore Main Site. Treatment such as bulking 
and pH adjustment may be performed on a small scale in containers in designated container storage units. Mixed 
waste is treated in containers and/or tanks in Building 612, Building 514, Area 514 Waste Treatment Tank Farm, and 
Building 513. Lawrence Livermore National Laboratory has requested regulatory agency approval to add 
centrifugation and evaporation treatment units as well as to increase current treatment operations for mixed waste. 
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Treatability Group Matrix Descriptions for Lawrence Livermore National Laboratory 
Waste Streams 

Inventory Volume 5-Year Projection (m3) 
Mixed Waste Description (m3) 

Aqueous liquids and filter cake 174 1460 

Homogeneous solids 161 170 

Organic liquids with water 31 50 

Organic/inorganic debris 60 59 

Inorganic debris 15 5 

High-efficiency particulate air filters 3 15 

Elemental lead 4 5 

Reactive metals I I 

Elemental mercury I >I 

Other reactives 4 I 

Depleted uranium chips with coolant TBD TBD 

Building 513 in the Area 514 Facility and Building 612 in the Area 612 Facility contain laboratories used to perform 
small-scale operations under the treatability study exemptions. These two laboratories serve three general functions 
within the conditions prescribed by the treatability study requirements: (1) perform preliminary analytical testing 
(prior to state-certified analysis) of waste treated in permitted units to verify reduction of hazardous properties below 
industrial sewer discharge limits, below hazardous waste characteristic classification thresholds, and/or below land 
ban disposal treatment standards; (2) develop process improvements, test new or novel process techniques at a test
scale level, provide modeling data, evaluate performance, or provide evidence for new equipment and/or raw material 
selection; and (3) perform bench-scale treatment to minimize waste, meet Department of Transportation shipping 
requirements, and/or satisfy land ban disposal treatment standards. 

Mixed waste streams for which Lawrence Livermore National Laboratory does not have existing or currently planned 
treatment capabilities, will be shipped to the Department of Energy's Hanford facility and the Idaho National 
Engineering Laboratory. 
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STORAGE 

The onsite mixed waste management facilities at the Livermore Main Site are the Area 514 Facility, the Area 612 
Facility, the Building 233 Facility, and the Building 693 Facility. Mixed waste may be received at all four facilities. 
No mixed waste management facilities are located at Lawrence Livermore National Laboratory's Site 300. Future 
storage operations will be centralized and integrated in the completed Decontamination and Waste Treatment Facility. 

Containerized mixed waste is stored at an onsite waste management facility until it is transported offsite to a 
permitted and approved treatment, storage, or disposal facility. Mixed waste is packaged in accordance with 
Environmental Protection Agency storage containment and waste compatibility requirements and Department of 
Transportation regulations for transportation. Seventeen specific areas are used to store containerized mixed waste. 
Bulk aqueous mixed waste is stored in two tank units referred to as the Area 514 Storage Tank 514-R50 1 Unit and 
the Area 514 Wastewater Treatment Tank Farm. 

DISPOSAL 

Lawrence Livermore National Laboratory does not dispose of any waste onsite. Waste disposal is accomplished by 
one or more of the following methods, listed in order of preference: onsite treatment followed by discharge to the 
sewer, offsite recycling, and/or offsite treatment, storage, and disposal. Treated waste may be discharged to the sewer 
under the Lawrence Livermore National Laboratory's permits and agreements with the Livermore Water Reclamation 
Plant. This report assumes that 2,330 cubic meters (3052 cubic yards) of mixed low-level waste will be treated at the 
Idaho National Engineering Laboratory and subsequently disposed. An additional 372 cubic meters (487 cubic yards) 
will be disposed of at the Nevada Test Site. 

The treatment of "characteristic" mixed waste is typically designed to remove the hazardous characteristic through 
chemical modification or stabilization/encapsulation to prevent it from leaching out of the waste form. Once the 
hazardous nature has been removed or stabilized, the waste becomes low-level radioactive waste, which, when 
certified and approved, is disposed of at the Nevada Test Site. 

Envirocare of Utah is presently the only commercial disposal site for mixed waste. Lawrence Livermore National 
Laboratory will use this site to dispose of contaminated soils and stabilized residue from the treatment of mixed waste 
containing "listed" hazardous components. 

Low-Level Waste 

GENERATION AND HANDLING 

Significant variations in the physical composition of the low-level waste are prevalent because of the nature of the 
research work at the Laboratory. The low-level waste generated by the major programs includes miscellaneous 
construction debris, equipment, laboratory trash, stabilized waste, and contaminated environmental media (e.g., soils, 
asphalt, concrete, and gravel). This waste is primarily contaminated with uranium, tritium, and plutonium below I 00 
nanocuries per gram. 

TREATMENT 

Low-level waste treatment operations at the Livermore Main Site take place at either the Area 514 Facility or the 
Area 612 Facility, and are primarily for aqueous liquids. The treatment processes include chromium reduction, 
neutralization, metal precipitation, filtration, and solidification. Treatment, such as bulking and pH adjustment, may 
be performed on a small scale in containers in designated container storage units. Low-level waste is treated in 
containers and/or tanks in Building 612, Building 514, Area 514 Waste Treatment Tank Farm, and Building 513. 
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STORAGE 

The onsite low-level waste management facilities at the Livermore site consist of the Area 514 Facility, the Area 612 
Facility, the Building 233 Facility, and the Building 693 Facility. Low-level waste may be received at any of these 
facilities. Future storage operations will be centralized at the completed Decontamination and Waste Treatment 
Facility. 

DISPOSAL 

Lawrence Livermore National Laboratory has no waste disposal facility onsite. Low-level waste is shipped to the 
Nevada Test site for disposal. This report assumes 4,429 cubic meters (5,802 cubic yards) of low-level waste will be 
generated over the life cycle. 

Hazardous Waste 

GENERATION AND HANDLING 

Hazardous waste types generated include: explosive waste, environmental restoration generated waste, biohazardous 
waste, organic liquids, inorganic liquids, contaminated soils, organic sludges, inorganic sludges, laboratory chemicals, 
asbestos, paints, empty containers, polychlorinated biphenyl-contaminated materials, batteries, inorganic gases, and 
organic gases. 

TREATMENT 

With the exception of empty containers, which are compacted in Building 612, solid hazardous waste is not treated or 
compacted onsite for volume reduction. Wastewater that contains hazardous constituents in quantities exceeding 
sewer discharge limits is also packaged and shipped offsite. Hazardous wastes shipped to an offsite treatment, 
storage, and disposal facility for treatment and/or disposal include: corrosive liquids, corrosive liquids with metals, 
contaminated soils, metal-bearing sludges, laboratory chemicals, asbestos, paints, empty drums, and polychlorinated 
biphenyl-contaminated materials. Waste streams such as solvents, oils, coolant, batteries, certain metal-bearing 
waste, and some mercury-containing waste are primarily shipped offsite for recycling. The waste is typically 
packaged in Department of Transportation-approved steel drums and stored in Area 612 prior to offsite shipment to a 
licensed treatment, storage and disposal facility or recycling facility. 

When hazardous waste is treated at the Livermore Main Site, treatment operations take place at either the Area 514 
Facility or the Area 612 Facility. Treatment processes include chemical and/or physical alteration of the waste 
through filtration, solidification/stabilization, neutralization, chemical precipitation, bulking, pH adjustment, silver 
recovery, chromium reduction, and size reduction, among others. Future additional treatment is proposed in the 
centralized and integrated Decontamination and Waste Treatment Facility. The Decontamination and Waste 
Treatment Facility will also house the research, development, and demonstration project called the Mixed Waste 
Management Facility. Processes and/or equipment may be transitioned out of the Mixed Waste Management Facility 
and used for treatment if proven successful. 

Waste treatment at Site 300 is currently limited to the burning of explosive waste at the High Explosive Bum Pits. 
Future additional treatment at Site 300 is proposed in the new facility called the Explosive Waste Treatment Facility, 
where nonnuclear high explosive waste will be destroyed by way of detonation and/or burning. 

STORAGE 

Hazardous waste is primarily containerized and stored at a hazardous waste management facility until they are 
transported offsite to a permitted and approved treatment, storage or disposal facility. Hazardous waste is not stored 
at the hazardous waste management facilities for longer than one year. Waste is packaged in containers that meet the 
waste compatibility requirements of the Environmental Protection Agency storage regulations. 
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Each hazardous waste storage area has a continuous base that is impervious to the waste and each area is constructed 
so that spills and surface water runoff can be contained. Hazardous waste is segregated according to hazardous 
property information disclosed on the label and waste requisition form. Containers of incompatible waste are 
segregated by distance or physicaJly separated by dikes, berms, or walls. Storage capability at Lawrence Livermore 
National Laboratory includes container storage units, a storage tank farm, and portable tank and tank trailer storage 
facilities. Practical hazardous waste storage capacity is estimated to be 850 cubic meters (I, 131 cubic yards). 

DISPOSAL 

Hazardous waste is primarily sent to appropriate offsite commercial treatment, storage, and disposal facilities. 
However, Lawrence Livermore National Laboratory also bulks hazardous waste with mixed waste for treatment and 
discharge to the sanitary sewer. The Lawrence Livermore National Laboratory wastewater discharge permit with the 
Livermore Water Reclamation Plant defines the limits of hazardous constituents found in aqueous waste, such as 
toxic metals, volatile halogenated solvents, radioactive components, total dissolved solids, pH and other conventional 
and nonconventional poiiutants. Prior to any discharge, the sewerable wastewater must be tested and, if it is found to 
be above internal discharge limits, it must be treated at the 514 Facility. 

Licensed and certified drivers from the Hazardous Waste Management Division transfer hazardous waste onsite. The 
waste must meet waste acceptance criteria before it can be transported from a waste accumulation area to a Hazardous 
Waste Management Division storage facility. If the waste meets this acceptance criteria, it is shipped directly from 
the waste accumulation area to an approved offsite treatment, storage, or disposal facility. This report assumes that 
39,824 cubic meters (52, 169 cubic yards) of hazardous waste will be generated over the life cycle. 

Direct Program Management/Support 

Program management tasks supporting waste management activities at Lawrence Livermore National Laboratory 
Main Site and Site 300 include facility management; personnel management and training; administrative support; 
document, guidance, and procedure preparation and revision; data and waste tracking management; liaison with 
Department of Energy and external regulatory agencies; inspections and audits; budget preparation and control; and 
waste minimization planning. Waste minimization planning includes evaluating, training, and implementing the 
following programs: recycling; substituting less hazardous or nonhazardous raw materials; reducing volume and/or 
toxicity; and modifying source processes. 

The California Hazardous Waste Source Reduction and Management Review Act regulates the Waste Minimization 
program. Pollution prevention planning activities support the waste generators in reducing hazardous, mixed 
radioactive and nonhazardous waste. This support includes program administration, waste characterization, 
documentation reporting technology transfer, the Chemical Exchange Warehouse, and recycling. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiiQQQ iUU~ au~u au~~ iiUiiU au a~ iUiiU 
Transuranic Mixed Waste 

Storage and Handing 21 93 93 93 93 93 93 

Disposal 26 26 26 26 26 26 

Transuranic Waste 
Storage and Handling 1,383 t,267 1,267 1,267 1,267 1,267 1,267 

Disposal 346 346 346 346 346 346 

Low-Level Mixed Waste 
Treatment 135 135 120 120 120 120 120 

Storage and Handing 1,488 1,488 1,325 1,325 1,325 1,325 1,325 

Disposal 1,082 1,082 964 964 964 964 964 
Low-Level Waste 

Treatment 228 228 202 202 202 202 202 
Storage and Handling 2,505 2,505 2,218 2,218 2,218 2,218 2,218 

Disposal 1,822 1,822 1,613 1,613 1,613 1,613 1,613 

Hazardous Waste 
Storage and Handling 901 901 864 864 864 864 864 
Disposal 4,805 4,805 4,609 4,609 4,609 4,609 4,609 

Direct Program Management/Support 9,941 10,168 9,441 9,441 9,441 9,441 9,441 
Tsata! ''31? ?16M ?§QAA ?3QAA 23QAA ?3QAA ?3QAH 

~iiUil~ i&AP iiUI~ au;u au~; iPIP iiPI~ 
Transuranic Mixed Waste 

Storage and Handling 93 93 93 93 93 93 93 
Disposal 26 26 26 26 26 26 26 

Transuranic Waste 
Storage and Handling 1,267 1,267 1,267 1,267 1,267 1,267 1,267 

Disposal 346 346 346 346 346 346 346 

Low-Level Mixed Waste 
Treatment 120 120 120 120 120 120 120 

Storage and Handling 1,325 1,325 1,325 1,325 1,325 1,325 1,325 

Disposal 964 964 964 964 964 964 964 

Low-Level Waste 
Treatment 202 202 202 202 202 202 202 
Storage and Handing 2,218 2,218 2,218 2,218 2,218 2,218 2,218 

Disposal 1,613 1,613 1,613 1,613 1,613 1,613 1,613 

Hazardous Waste 

Storage and Handling 864 864 864 864 864 864 864 
Disposal 4,609 4,609 4,609 4,609 4,609 4,609 4,609 

Direct Program Management/Support 9,441 9,441 9,441 9,441 9,441 9,441 9,441 
1 A'a' aagno 23QAA ?§QAA '32'' aagoo ?3QAA 23QAA 

~au~u il2~1 i1919 1211 il212 1211 a~uu ~i'l'liill. 
Transuranlc Mixed Waste 

Storage and Handling 93 6,616 
Disposal 26 1,820 

Transuranic Waste 
Storage and Handling 1,267 95,605 
Disposal 346 24,220 

Low-Level Mixed Waste 
Treatment 120 9,150 
Storage and Handling 1,325 101,005 
Disposal 964 73,480 

Low-Level Waste 
Treatment 202 15,410 
Storage and HandHng 2,218 169,220 
Disposal 1,613 123,065 

Hazardous Waste 
Storage and Handling 864 65,170 
Disposal 4,609 347,635 

Direct Program Management/Support 9,441 714,214 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

Environmental Management personnel comprise a multidisciplinary work force that includes professionals, 
technicians, laborers, and craft workers. This skill mix is necessary to conduct the environmental management 
activities of the site. The current federal and contractor personnel needs are presented in the table on the next page. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Oakland Operations Office is the field organization responsible for implementing Management Plans at the 
Laboratory. The University of California is the management and operating contractor responsible for environmental 
restoration and waste management activities. The current contract will expire in FY 1998 and the Oakland 
Operations office is currently evaluating its options. Defense Programs performs site management activities. 
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Future Full-Time Equivalent Needs 

This report expects that with declining waste generation and completion of environmental restoration activities, the 
number of environmental management Full-Time Equivalents will also decline accordingly. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Lawrence Livermore National Laboratory. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 H96-2QQQ 2QQS 2Q1Q 2Q15 2229 2Q25 

Nuclear Material and Facility Stabilization 1,871 2,331 

Environmental Restoration 30,243 20,877 13,728 11,908 11,024 11,019 

Waste Management 22,204 22,737 20,802 20,802 20,802 20,802 

!pta! 54 3JA 15 @11 34 53Q 3? ZlQ 3' 8?§ 31 6?1 

FY 2Q35 2Q4Q 2Q45 2QSQ 2Q55 2Q6Q 
Nuclear Material and Facility Stabilization 
Environmental Restoration 5,656 5,656 5,656 5,656 710 

Waste Management 20,802 20,802 20,802 20,802 20,802 20,802 

rgrat ?6 :l§R ?§ 1§8 26 4§8 ?§ 4§8 ?1 51? ?QAQ? 

FX 2QZQ 2QZ5 2QAQ 2QAS a gag 2Q85 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 20,802 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nuclear Material and Facility Stabilization 
Waste Management 
Iptal 

Nuclear Material and Facility Stabilization 
Waste Management 

Nuclear Material and Facility Stabilization 
Waste Management 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1996-?QQQ 2QQ5 2Qlg agls a gag zgzs 

104 129 

2,107 2,130 2,286 2,286 2,286 2,286 

??Jl 2 ?59 ? ?86 ? ?86 2 286 ? ?A§ 

EX 2Q35 2Q4Q 2Q45 2QSQ 2Q55 agog 

2,286 2,286 2,286 2,286 2,286 2,286 
2 286 2 28§ 2 28§ 2 ?A§ 2 28§ 2 26§ 

EX 2QIQ 2Q75 aggg iQ@5 iPBP agaa 

2,286 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

3 939 

5,656 

20,802 
?§4§6 

2Q65 

20,802 

?Q BQ? 

2199 

;mao 
2,286 
? 29§ 

agna 

2,286 
2 28§ 

21QQ 

Life ''f'G* 
21,010 

638,945 

1,576,840 

1,164 

169,770 

The FY 1996 life-cycle cost estimate of $2.4 billion represents a 15 percent increase over the FY 1995 life-cycle 
estimate of $2.2 billion, after taking the 1995 expenditure of $71 million into account. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 36,929 - 22,174 -14,755 -40 

Environmental Restoration 401,623 20,935 638,945 258,257 68 

Waste Management 1,295,718 44,710 1,746,610 495,602 40 

Landlord - - - - -

Program Management 2 438,757 5,065 - - -

Site Total 2,173,027 70,710 2,407,729 305,412 15 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 

The overall life-cycle costs for the Lawrence Livermore National Laboratory Environmental Restoration program are 
68 percent higher in the 1996 Baseline Report ($639 million) than in the 1995 Baseline Report ($402 million), after 
taking into account the 1995 expenditure of $21 million. There are a number of changes in estimated cost and 
duration of Environmental Restoration activities. Decommissioning costs are $34 million (82 percent) lower in the 
1996 report because an error in data entry caused the inadvertent omission of some costs for decommissioning 
activities. Remediation costs increased from $317 million in 1995 to $482 million in 1996 and surveillance and 
maintenance cost estimates increased from $15 million in 1995 to $44 million in 1996. These changes were the result 
of applying improved estimating techniques. The estimated duration of remedial action activities is five years shorter 
in the 1996 report because of the application of improved technology. The estimated duration of surveillance and 
maintenance activities is also five years shorter and is due to increased knowledge of the overall project. Program 
management costs allocated to the Environmental Restoration program decreased from $188 million in 1995 to $10 I 
million in 1996 as the result of reduced overhead and improved cost estimating techniques. 

The 1996 life-cycle estimate for the Lawrence Livermore National Laboratory Waste Management program is $1.7 
billion, which is a 40 percent increase over the 1995 estimate of $1.3 billion, after taking the 1995 expenditure into 
account. As a result of the national assumption that all Waste Management support of non-Environmental 
Management Department of Energy programs will continue until FY 2070, Waste Management support to the Office 
of Defense Programs at Lawrence Livermore National Laboratory has been extended 40 years. Hazardous waste 
management costs decreased from $783 million in the 1995 Baseline Report to $413 million in the 1996 Report. 
This change is attributed to using more thorough "bottoms up" data and assuming continued success with waste 
minimization/pollution prevention activities. Low-level waste costs increased from $65 million in the 1995 report to 
$308 million in the 1996 report. Mixed low-level waste costs increased from $165 million to $184 million in the 
1996 Baseline Report. Support costs increased from $304 million in 1995 to $714 million in 1996. These changes 
are due to improved cost estimating techniques, an increase in program duration and added work scope. Finally, 
estimated transuranic waste management costs decreased from $205 million in 1995 to $128 million in 1996. This is 
attributed to an assumption in 1996 that treatment needs for transuranic waste to meet the current Waste Isolation 
Pilot Plant Waste Acceptance Criteria were minimal. In contrast, the 1995 report included costs associated with 
treatment to Land Disposal Restriction requirements. 
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OAKLAND OPERATIONS OFFICE 

The Oakland Operations Office is located in the federal building in downtown Oakland, California, which is 
approximately 16 kilometers (ten miles) east of San Francisco. 

Nuclear Material and FaciDty Stabiization 

Envirorvnental Restoration 

Waste Management 

Total 

1997 Congressional Reques1 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dolllfrs) 

F'''U-2QPP app5 l~~ 
29'§ agag a gap 

Nuclear Material and Facl6ty StabiHzation 443 432 43 432 432 
Environmental Restoration 5.969 5,934 5,934 5,933 5,933 4,302 

Waste Management 25,841 7,831 7,831 7,831 7,831 7,831 
Total 32,253 14,197 14,197 14,196 14,196 12,133 

eyaga§ iP'P iUf§ me ms iOA9 
Nuclear Material and Facility Stabilization 
Environmental Restoration 2,848 2,848 2,848 2,848 2,848 
Waste Management 7,831 7,831 7,831 7,831 7,831 7,831 
Total 10,679 10,679 10,679 10,679 10,679 7,831 

Fyapzq im me iPOS me m; 
Nuclear Material and FaciHty Stabiization 
Environmental Restoration 
Waste Management 7,831 
Total 7,831 

. Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars . 

FACILITY MISSION 

agap 

3,738 
7,831 

11,569 

iet' 

7,831 
7,831 

i1QQ I jfp 6 'f1f 
10,856 

259,912 
677,374 
948,142 

The mission of the Environmental Management program at the Oakland Operations Office is to manage 
environmental risks at former weapons production and research facilities under its authority that are contaminated 
with various hazardous and radioactive materials. This includes responsibility for the assessment and remediation of 
contaminated sites and facilities; characterization, treatment, minimization, storage, and disposal of Department of 
Energy waste; development, demonstration, testing, and evaluation of new cleanup technologies; and support for 
environmental safety. 

The primary mission of the facilities managed by the Oakland Operations Office involves nuclear energy and defense 
research. Byproducts of this mission include transuranic and low-level radioactive waste, hazardous waste, and mixed 
waste. The contamination resulted from operations at these sites and includes a wide variety of radionuclides, 
polychlorinated biphenyls, and volatile organic compounds. 

The Assistant Manager for Environmental Management oversees the management of the waste generated at the active 
sites and facilities and provides environmental, safety and health assistance as well as program direction to the 
following nine California sites: the Lawrence Livermore National Laboratory Main Site and Site 300, the Lawrence 
Berkeley National Laboratory, the Stanford Linear Accelerator Center, the Energy Technology Engineering Center, 
the Laboratory for Energy Related Health Research, General Atomics, General Electric, and the Geothermal Test 
Facility. This includes oversight of research and development program management, business management, 
managing and operating institutional management, and regional responsibilities associated with the effective conduct 
of Oakland Operations Office programs. 
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FUTURE USE 

The Environmental Management program management activities are expected to remain, and the Oakland Operations 
Office will continue to lease space in the federal building for the foreseeable future. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

It is anticipated that about 50 facilities at the Energy Technology Engineering Center will enter the Oakland 
Operations Office Nuclear Material and Facility Stabilization program and incrementally begin stabilization in 1997. 
Site activities include: facility deactivation and surveillance and maintenance; bulk sodium disposition; removal of 
hazardous materials; negotiation on waste and excludable recyclable materials requirements with state and federal 
regulatory agencies; planning for facility remediation; negotiation with the Community Reuse Organization; and 
development, evaluation, and enforcement of compliance with the Department of Energy and with the Oakland 
Operations Office policy and guidelines concerning site development, surplus facilities assessment, transfer, safe 
shutdown, and future use. 

Direct Program Management/Support 

The Oakland Operations Office conducts planning, management, use and control of facilities and capital equipment 
activities. The Oakland Operations Office seeks compliance with the Nuclear Material and Facility Stabilization 
program guidance to "quantify the total scope of the stabilization and deactivation challenge confronting the 
Department of Energy" by the following means: exploring new options to reduce the mortgage costs of maintaining 
surplus facilities, which the Nuclear Material and Facility Stabilization program will be unable to accept due to 
funding constraints; helping to develop guidance for facility shutdown, deactivation, and development of specific 
transition plans; developing funding profiles for transition management and support; and planning and scheduling 
facility shutdown profiles for the Oakland Operations Office sites. 

ENVIRONMENTAL RESTORATION 
I 

The primary functions of the Oakland Operations Office Environmental Restoration program include decontamination 
and dismantlement of surplus facilities, monitoring, analysis, and cleanup activities. 

Direct Program Management/Support 

Environmental Restoration program management includes activities at the Oakland Operations Office sites. Program 
management costs include federal and contractor personnel and state grants; these costs also include the management 
of assessment, site characterization and cleanup, closure, and site compliance monitoring efforts. The Oakland 
Operations Office's Environmental Restoration program ensures development of technical environmental restoration 
policy, provides specific guidance, and performs reviews to identify and implement performance improvements. The 
Oakland Operations Office also ensures compliance with the Comprehensive Environmental Response, Compensation 
and Liability Act and the Resource Conservation and Recovery Act requirements regarding waste generation, 
handling, storage, transportation, and disposal. The Environmental Restoration program uses new and innovative 
technologies to promote program efficiency and minimize cost. The Environmental Restoration program 
responsibilities include monitoring cost, schedule, and technical baselines to ensure timely program execution. All 
these activities are completed in close coordination with stakeholders, including federal, state, county and city 
regulatory agencies, as well as the local community. 

CALIFORNIA 92 



WASTE MANAGEMENT 

The mission ofthe Waste Management program at the Oakland Operations Office is to provide safe, environmentally 
sound, and cost-effective management of waste generated, handled, treated, stored, transported to, or disposed of at 
facilities under the authority of the Oakland Operations Office. The Waste Management program must ensure that 
the public, workers, and the environment are protected from the hazards associated with waste materials; production 
of future waste is minimized; and all activities are conducted in accordance with applicable federal, state, and local 
regulations and in compliance with the terms and conditions of all agreements. The primary functions of the Oakland 
Operations Waste Management program include the proper treatment, storage and disposal of radioactive, hazardous 
and mixed waste generated by various programs at the Oakland Operations Office sites. 

Direct Program Management/Support 

Included in the Waste Management program at the Oakland Operations Office are the following activities: identifying 
needed waste management projects; recommending priorities for waste management projects; reviewing and 
approving work plans, schedules, and budgets; managing expenditures; providing direction and oversight to 
contractors and evaluating their performance; and working with federal, state and local environmental regulators. The 
Waste Management program at the Oakland Operations Office provides consistency for program and schedule 
integration, as well as for funding allocation to ensure program efficiency and accomplishment of mission goals. In 
prioritizing Waste Management programs and project development, the Oakland Operations Office considers factors 
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such as health, safety, environmental risk, compliance agreements, federal and state regulations, Department of 
Energy Orders, mortgage reduction, and best management practices. 

Program management costs include those for federal and support contractor personnel, Federal Facility Compliance 
Act implementation, agreements with the state, waste minimization and pollution prevention planning, and waste 
management projects at various Oakland Operations Office sites, which will be discussed within the relevant site 
summary narrative. 

The Federal Facility Compliance Act of 1992 imposed numerous requirements pertaining to management of mixed 
waste, including development of the site-specific treatment plans for mixed waste generated as a result of Department 
of Energy activities. The State of California has issued Consent Orders for most of the Oakland Operations Office 
sites. The cost estimate provided for the Oakland Operations Office includes costs for continued management of low
level mixed waste as required by the various compliance orders. 

The Oakland Operations Office also manages the Pollution Prevention program. The objective of the Pollution 
Prevention program is to reduce significantly the generation and release of all forms of waste and pollutants produced 
by contractor operations, through the development and implementation of efficient and cost- effective pollution 
prevention technologies, practices, and policies. Pollution Prevention program activities include organization and 
infrastructure, program development, employee involvement and awareness, the tracking and reporting of waste 
generation and waste minimization progress, the establishment of source reduction/recycling/reuse programs, 
technical assistance, information and technology exchange, and program evaluation. Pollution prevention activities at 
the Lawrence Livermore National Laboratory, the Lawrence Berkeley National Laboratory, the Stanford Linear 
Accelerator Center, and the Energy Technology Engineering Center are included in program management cost 
estimates. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The Oakland Operations Office Environmental Management program staff composition is provided in the following 
table. These numbers are expected to decline slightly over the next two years. The Oakland Operations Office 
specialities include managers, general administrators, engineers, scientists, and administrative personnel. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 
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Site Management Structure 

The Oakland Operations Office's Assistant Manager for Environmental Management has responsibility for and 
manages all environmental management-related activities and reports to the manager of the Oakland Operations 
Office. Program management oversight is provided by the Oakland Operations Office to its sites to ensure 
environmental management activities are conducted within a framework of managerial and financial control. 
Guidance is developed and updated to assist the sites in establishing and maintaining management and program 
control systems that facilitate efficient work. The Oakland Operations Office reviews and refines work scopes, as 
well as schedule and cost estimates contained in baselines and other similar documents. The Operations Office 
conducts analyses of technical work, health and safety plans, and environmental compliance planning and oversight to 
ensure consistency with the objectives and goals of the Environmental Management program. In addition, the 
Oakland Operations Office personnel are involved in public participation, as well as in developing environmental 
documents, performance measures, and risk-based priorities for facility environmental management activities. These 
initiatives assist management in planning effective outreach programs, institutionalize effective cost management 
practices, and ensure activities reduce risk to the environment and the public in a timely manner. Because of the 
complexity of the mission, established cross-functional teams address integration issues between programs. 

Future Full-Time Equivalent Needs 

The level and mix of Full-Time Equivalents at the Oakland Operations Office is anticipated to remain relatively the 
same for the forseeable future. Outyear.changes to the mix of Full-Time Equivalents may be related to a decrease in 
environmental restoration activities as work declines; however, an increase in personnel to support increased 
decommissioning and decontamination activities can be expected. 

FUNDING ESTIMATE 

The following tables on the next page present estimated funding information for the Oakland Operations Office. 
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Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
Ft 1 186-?QQQ '92' '9'2 2Ql§ zpag '9'§ 

Nuclear Material and Faclity Stabilzation 429 418 418 418 418 

Environmental Restoration 2,388 2,374 2,374 2,373 2,373 1,721 

Waste Management 176 53 53 53 53 53 
Tt?ta! ? 893 ? Ri§ ? 64§ ? 61§ ?64§ 1 774 

eyagan zqag zqtn 2Q5Q 2Q§§ a gnp 
Nuclear Material and Faciity Stabilzation 
Envirorvnental Restoration 1,139 1,139 1,139 1,139 1,139 

Waste Management 53 53 53 53 53 53 

Tgtgl 1193 1 183 1 183 1193 1 183 sa 

eyagzq agzs agnq 2QA5 a gag 2Q85 

Nuclear Material and Facility StabiHzation 
Environmental Restoration 
Waste Management 53 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
Q1186-2QQQ ages 2Q1Q 2Ql§ agag agan 

Nuclear Material and Facllty StabiHzation 14 14 14 14 14 
Environmental Restoration 3,582 3,560 3,560 3,560 3,560 2,581 

Waste Management 25,865 7,778 7,778 7,778 7,778 7,778 

rgta' ?B?RQ 11 i¥i' 11 35? l1 351 11 3§' '93§8 

ey aga§ ?MQ 21?45 agsq 2Q§5 agog 
Nuclear Material and Faclity StabiHzatlon 
Environmental Restoration 1,709 1,709 1,709 1,709 1,709 
Waste Management 7,778 7,778 7,778 7,778 7,778 7,778 

Ip'ft' 810§ 8406 @4A§ 846§ HfAO 7 ??A 

eyagzg 2QZ5 a gnp 2QA5 2QIQ 2Q86 

Nuclear Material and FaciHty Stabilzation 
Environmental Restoration 
Waste Management 7,778 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

agag 

I ,495 

53 
1 §18 

2Q6§ 

53 

§3 

2199 

a gag 

2,243 
7,778 

lQQ?Q 

2Qfi6 

7,778 
7776 

?lQQ 

Hlp 'W'f 
10,510 

103,965 
4,620 

uta GYF'f 
346 

155,947 
672,754 

Overall, last year's life-cycle cost estimate is lower than this year's cost estimate. The main differences are due to the 
extension of the life-cycle estimate endpoint from FY 2030 to FY 2070, an increased scope, and an accelerated 
cleanup through the Small Sites Initiative, which reduces the mortgage in the outyears. In the FY 1995 Baseline 
Report the Oakland Operations Office costs were apportioned across the Oakland Operations Office sites, while this 
year costs appear separately in this narrative section. In addition, in the FY 1995 Baseline Report program 
management costs appeared as a stand-alone section, and in the FY 1996 Report program management costs are 
allocated across the programs. 
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OXNARD SITE 

The Oxnard facility occupies a 5.6-hectare ( 14-acre) site located in the industrial section of Oxnard, California, 
approximately 80 kilometers (50 miles) northwest of Los Angeles. 

Estimated Site Total 

{Thousands of Current Year Dollars) 

Environmental Restoration 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 pas.aggg aqq§ 2Ql§ a gag 2Q2§ a gag Life Gnq!,. 
Environmental Restoration 97 485 

• Total Life Cycle is the sum of the annual costs in constant FY 7 996 dollars. 
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FACILITY MISSION 

Oxnard is a 46-year-old industrial plant that was used from 1949 to 1981 to produce farm equipment. A contractor 
for the Department of Energy, Precision Forge, occupied the site from 1981 to 1984. The Department purchased the 
property in 1984 and continued to produce forgings for weapon parts through 1995. The Department of 
Energy-Rocky Flats is the current landlord and will retain that responsibility until the site is returned to the private 
sector. There are no Environmental Management program landlord costs associated with this site nor are there current 
or planned nuclear material and facility stabilization activities. The scope of environmental restoration includes all 
required treatment, storage, and disposal activities. This site is on the Department's Small Site Completion Strategy 
Initiative for accelerated cleanup. The Grand Junction Projects Office, Grand Junction, Colorado, is responsible for 
characterizing and remediating the Oxnard facility. Cleanup will take place in accordance with applicable State of 
California Environmental Protection Agency regulations. 

SITE MAP 

Pacific Avenue 

250FIET Oxnard ~ 76Mfi!IS 
Facility 

N 

FUTURE USE 

The Oxnard facility will be returned to private concerns for economic development following completion of required 
remedial action activities and after verification it complies with California Environmental Protection Agency 
standards. No restrictions will be placed on the site and no long-term surveillance and monitoring by the Department 
of Energy will be required. The future use designation for this site is assumed to remain Industrial. 
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ENVIRONMENTAL RESTORATION 

The Oxnard facility was contaminated during its use as a metals-forging plant performing work for the Department of 
Energy. Site characterization was performed in FY 1995, and the only contaminants of concern identified were 
polychlorinated biphenyls in the soil and a small quantity of friable asbestos in furnace gaskets. Nonfriable asbestos 
was found in most buildings. No ground-water contamination was detected; all assessment activities are complete. 

REMEDIAL ACTION 

Corrective action will include excavating and disposing of about 4 cubic meters (5.2 cubic yards) of polychlorinated 
biphenyl-contaminated materials at a commercial disposal facility and restoring the surface area affected by the 
remedial action. No regulatory approvals will be required prior to initiating the remedial action; however, action 
levels may be negotiated with the regulator, the California Environmental Protection Agency. The friable asbestos 
was removed in FY 1995. Nonfriable asbestos will not be remediated but will be managed through an asbestos 
management plan now in the process of preparation. No secondary waste streams will be generated during the 
remedial activities, and long-term surveillance and maintenance of the site will not be required. 

Following completion of the cleanup in FY 1997, the Department of Energy-Rocky Flats will continue administrative 
activities necessary to transfer the property to the private sector. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Average•, Thou••nd• of Con•tant 1996 Dollar•) 

Oxnard Site 
Remedial Action 

Olrect Program Managemen~Support 

•x'ee•aeoe 
75 
22 

3991 

• Total Lll• Cycl1l1 thl 1um of thl annual oosts In constant FY 1996 dollars. 

'9'9 '9'' 

Direct Program Management/Support 

3939 393' '939 Ute F'f'ft' 

373 
112 

Program management/support services are tracked and charged to the Oxnard environmental restoration activity 
budget. Limited program support will be required for providing the following activities at the Oxnard site: 
administrative support, program tracking, financial management, and related activities as required to support the 
remediation effort. The baseline budget and schedule will be tracked, and related project reporting requirements will 
be met. There are no strategic planning, program integration, facility management, site-wide environmental data and 
compliance reporting, stakeholder support/public participation, permitting, or advisory board activities funded or 
provided by the Environmental Management program. For the purpose of this report, the program 
management/support costs are discretely identified as 23 percent of the total Oxnard Environmental Restoration 
budget. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

Listed below is the estimated number of Full-Time Equivalents assigned from the Grand Junction Projects Office 
required to support the limited remedial actions at the Oxnard Site. 

Full-Time Equivalent Composition Table 

LABOR CATEGORY 

Site Management Structure 

The Department of Energy currently has in place a Federal Acquisition Requirements-based contract to provide 
management, engineering, and scientific services to the Grand Junction Projects Office in support of Department of 
Energy programs, including the Oxnard Environmental Restoration Project. This will be replaced by a new small
business, performance-based contract for operation of the Grand Junction Projects Office Technical Assistance and 
Remediation contract, which will be awarded by July 1, 1996. The new contract will have a three-year base period 
and two one-year options. 

The Department of Energy plans to subcontract polychlorinated biphenyl remediation services, using a fixed price 
competitive procurement process, and to award the contract to a qualified small business. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for Oxnard site. 

Nondefense Funding Estimate 

(Five-Year Average•, Thou•and• of Con•tlfnt 1996 Dollars) 

'PM '9'9 39'' '9'9 '9'' amp 
Environmental Restoration 97 485 

• Total Life Cycle Is the sum ofthe annual costs In constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Since the publication of the 1995 Baseline Environmental Management Report, the site assessment of the Oxnard 
facility has been completed. It was determined that ground-water contamination is not present, and soil contamination 
is not extensive. Therefore, the cost estimates provided in this 1996 Baseline Environmental Management Report 
have been reduced accordingly. However, program management/support costs have been identified at a level of 23 
percent, an increase of approximately 13 percent over the 1995 report. The project schedule has also been expedited 
so that the activities will be completed by FY 1997. Overall, these changes in scope and schedule have reduced 
projected life-cycle costs by 96 percent. See the Comparison table on the following page for more life-cycle cost 
information. 

CALIFORNIA 101 



Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -
Environmental Restoration 14,484 3,000 485 -10,999 -96 

Waste Management - - - - -
Landlord - - - - -
Program Management 2 2,092 500 - - -
Site Total 16,576 3,500 485 -12,591 -96 

1 The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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SANDIA NATIONAL LABORATORIES/CALIFORNIA 

Sandia National Laboratories/California is located in Alameda County, California, approximately 64 kilometers 
( 40 miles) east of San Francisco. It occupies approximately 165 hectares ( 413 acres) of land in the Livermore 
Valley, and its boundaries start approximately 5 kilometers (3 miles) east of the Livermore City Center. 

Waste Management 

Total 

1997 Congressional Request 

Environmental Rastoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

IOMILES 

llKILOMEIBS 

LOCALITY MAP 

Sandia 
National 

Laboratories ' 
California 

Estimated Site Total 

(Thousands of Current Yeer Dollars) 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g; ~ llli1811 1881 au~ a 18~1 1818 lUll 
1,730 148 138 138 138 138 
1,550 1,200 1,200 1,200 1,200 1,200 
5.~18 1,!!4§ 1,!!! 1,!!! 1,!!! 1,!!! 

Cllll aa.a 1811 lUlU 1811 1818 
136 

1,200 1.200 1,200 1,200 1,200 1,200 
1,!!! 1.~~~ 1.~~ 1.~8~ L~lm 1.~lm 

=am am 1818 1811 1818 iiUII 
1,200 

• Total Life Cyclals the sum of the 1nnu11 costs In constant PY 1996 dollars. 

lUlU 
138 

1,200 
1,!!m 

iiUII 
1,200 
t~m5 

a~aa ~~~· ~lill. 
13,488 
91,765 
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FACILITY MISSION 

Sandia National Laboratories/California was established in 1956 to conduct research and development in the interest 
of national security, with principal emphasis on nuclear weapons development and engineering, excluding the nuclear 
materials. It was provided to establish a close working relationship with Lawrence Livermore National Laboratory. 
This report assumes the Sandia site will continue its present mission and further support the nation's efforts in the 
integration and transfer of technology. The current landlord at the Sandia National Laboratory is the Department of 
Energy's Office of Defense Programs. This report assumes that Defense Programs will remain responsible for all 
landlord activities and associated costs. The Environmental Management program funding at this site supports the 
Office of Defense Program research activities for treatment, storage, and disposal of chemical, radioactive, and mixed 
waste. There are no current or planned nuclear material facility stabilization activities at the site. 
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This report assumes that the future use of the facility will remain Industrial, with access restrictions. 
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ENVIRONMENTAL RESTORATION 

Contamination at the Sandia site is the result of hazardous waste disposal and accidental spills. A comprehensive 
assessment of contamination, begun in 1984, identified the potential for problems at several sites, including the site of 
a fuel-oil spill, an old Navy landfill, and the site of an old commercial car repair shop, known as the Trudell site. See 
site map for location of environmental restoration activities. 

In 1988, questions were also raised about five other sites. However, contaminants in soil samples from these sites 
were found to be below the action levels specified in the Resource Conservation and Recovery Act. The California 
Regional Water Quality Control Board, who has the primary regulatory responsibility for the site, has informed 
Sandia that No Further Action is required at these five sites. 

Environmental Restoration program activities are scheduled to be completed in FY 2000. 

Navy Landfill Remediation 
Fuel Oil Spill Remediation 

Major Environmental Restoration Activity Milestones 

TASK 

Operable Unit 1: Fuel/Oil Spill 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1997 
2000 

In 1975, an accidental puncture of an underground transfer line released about 225,000 liters (59,500 gallons) of 
diesel fuel from an above-ground fuel tank into the soil. The ground water has been monitored since 1985 and shows 
occasional low-level contamination with fuel-oil components. The total volume of soil contaminated with diesel oil is 
estimated at about 85,600 cubic meters (112,000 cubic yards). 

REMEDIAL ACTION 
Several bench-scale tests of methods for cleaning up the spill indicate the most effective means is in-place biological 
remediation. This technique uses bacteria that digests the oil, with nutrients and oxygen added to stimulate their 
activity. A pilot study of this technique is now in progress: It addresses approximately 18 percent of the total area of 
contamination. After the pilot study is completed, Sandia expects to start full-scale biological remediation. Cleanup 
is expected to proceed at a rate of 15,300 cubic meters (20,000 cubic yards) of soil per year and will be completed in 
FY 2000. 

Pending full cleanup, the Regional Water Quality Control Board has directed Sandia to implement an interim 
treatment for ground water. This interim treatment uses carbon beds to filter out the contaminants and an oil/water 
separator. The estimate assumes this will be complete in FY 2035, and the costs are included in program 
management. 

Operable Unit 2: Navy Landfill Site 

ASSESSMENT 
The Navy landfill, located at the southern end of the Sandia site, was used intermittently from 1940 to 1960 for the 
disposal of general construction debris and machine turnings. During the last five years, quarterly monitoring of 
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ground water beneath the landfill has consistently shown chromium and nitrate concentrations higher than drinking 
water standards and nickel concentrations above the 1993 maximum concentration limit. However, several 
investigations have found no evidence that hazardous materials were buried at the landfill. 

REMEDIAL ACTION 

Because no evidence of hazardous waste disposal has been found, Sandia has submitted a recommendation of No 
Further Action to the Regional Water Quality Control Board. The Board has reviewed the results of the 
investigations at the Navy landfill and Sandia is now requesting a formal closure plan. This estimate assumes that the 
No Further Action petition will be accepted. 

Sandia intends to implement other actions at the Navy landfill because of risks identified in the Environmental Impact 
Statement; namely, the possibility an earthquake could affect the stability of the landfill and pose a potential threat to 
onsite workers. Sandia plans to cap the landfill and to use other stabilization and erosion control measures, as 
appropriate. These activities will be completed in FY 1997. 

Operable Unit 3: The Trudell Site 

In 1987, the Department of Energy purchased the Trudell Site, which housed a commercial car repair shop. The 
purchase agreement indicated the Department would remediate the site. The site was remediated in 1989 and 1990, 
and soil contaminated with oil, lead, and low levels of chlorinated solvents was shipped offsite to an approved landfill 
for disposal. The Regional Water Quality Control Board certified the cleanup as complete in December 1990. Long
term surveillance and monitoring is assumed to continue to FY 2035, and the costs are included in the program 
management estimate. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
c:.; ~llliiQQQ 1881 IQ~Q 18~1 1818 IQII aaaa 

FueVOII Spill 
Remedial Action 1,284 

Navy Landfill 
Remedial Action 100 

Long-Term Surveil. and Monitoring 140 133 122 122 t22 122 122 
Direct Program ManagemenVSuppon 225 15 14 14 .14 14 14 
Tqtel ''¥ ,,, ,,, ,,, 1$d ,, '36 

~1811 aa•a a a•• 1818 1111 aaaa 1811 ~lllliilill. 
FueVOIISplll 

Remedial Action 6,320 
Navy Landfill 

Remedial Action 501 
Long-Term Surveil. and Monitoring 122 5,022 
Direct Program ManagemenVSuppon 14 1,823 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dol/sr~. 

Direct Program Management/Support 

General Program Support activities are those functions critical but ancillary to the mission of the Environmental 
Management Programs at Sandia. They include strategic planning, program management, quality assurance, 
administrative support, information services, training, facilities management/engineering and maintenance, safeguards 
and security, logistics support, utilities, procurement, contract management, legal support, and human resources. 
Specific program support activities include environmental safety and health, permitting, regulatory compliance, waste 
minimization/pollution prevention, technology development, and stakeholder-related and information/outreach 
activities. 
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Most program management support activities for Sandia's Waste Management Program are integrated within the 
Environmental Operations Center, and organizational element of the Laboratories Services Division. These support 
activities include project management systems (project controls), stakeholder involvement, information management 
services (records, technical reference, computer resources, financial), and compliance assessment/regulatory support 
(legal support, audit management). Other centers within the Laboratories Services Division provide additional 
program management support activities. Examples include strategic planning, emergency management, security and 
safeguards, facilities planning, facilities construction, health and safety oversight, and shipping and receiving. 

WASTE MANAGEMENT 

The Office of Defense Programs generates four types of waste at the Sandia site: low-level radioactive waste, low
level mixed waste, hazardous chemical waste, including substances controlled by the Toxic Substances Control Act 
(e.g., asbestos, polychlorinated biphenyls), and biohazardous waste. Low-level and mixed waste are generated from 
the site's research and development activities. The generation rates for low-level mixed waste and hazardous chemical 
waste are expected to remain fairly constant through FY 2000. This report assumes Waste Management support of 
Defense Programs at the site will continue until FY 2070, and the Waste Management program estimate includes 
pick-up, characterization, packaging, treatment, storage, and disposal. See the Site Map for the location of waste 
management activities. 

The waste minimization program at Sandia is an oversight program that provides regulatory guidance and training to 
the site technical organization as well as training on site policy. The Pollution Prevention Opportunity Assessment 
program provides guidance to line organizations regarding assessments by reviewing data and suggesting waste 
minimization opportunities. 

Mixed Waste 

The low volumes of newly generated mixed waste, such as tritium scintillation vials and nonhalogenated clear 
solvents are shipped offsite to commercial facilities for treatment and disposal. Inventoried, backlogged mixed waste 
has been shipped to Sandia National Laboratories/New Mexico for treatment and disposal in accordance with the 
Federal Facility Compliance Act regulations. Prior to shipment, waste is stored in Building 961. This estimate 
assumes that operations at the site will generate 33.4 cubic meters (43.7 cubic yards) during the life cycle. One and 
one-half cubic meters (2 cubic yards) will be transferred to commercial facilities, the remaining 31.9 cubic meters 
( 41.7 cubic yards) going to Sandia/New Mexico. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g 3111"iUQQ auu~ iU3U iQ3~ auau au a~ au~u 
Low-Level Mixed Waste 

Treatment 19 19 19 19 19 19 19 
Storage and Handling 41 40 40 40 40 40 40 
Disposal 37 36 36 36 36 36 36 

Low-Level Waste 
Storage and Handling 265 260 260 260 260 260 260 

Hazardous Waste 
Treatment 80 80 80 80 80 80 80 
Storage and Handling 811 660 660 660 660 660 660 
Disposal 161 

Direct Program ManagemenVSupport 136 105 105 105 105 105 105 

Isl''' 1 §§9 1 agg 1 zqq 1 ?99 1 ?90 1 zqq 1 ?QQ 

gjlg~~ iPAP 191~ ap;p 1911 1919 1911 
Low-Level Mixed Waste 

Treatment 19 19 19 19 19 19 19 
Storage and Handling 40 40 40 40 40 40 40 
Disposal 36 36 36 36 36 36 36 

Low-Level Waste 
Storage and Handling 260 260 260 260 260 260 260 

Hazardous Waste 
Treatment 80 80 80 80 80 80 80 
Storage and Handling 660 660 660 880 880 660 660 
Disposal 

Direct Program ManagemenVSupport 105 105 105 105 105 105 105 
rgte! 1 goo 1 egg 1 egg j 2pp 1 ?99 1 ?99 1 ?gg 

aa~P iiP~I 1919 1911 1919 1911 iUPP ~lllliilill. 
Low-Level Mixed Waste 

Treatment 19 1,427 
Storage and Handling 40 3,004 
Disposal 36 2,704 

Low-Level Wsste 
Storage and Handling 280 19,526 

Hazardous Waste 
Treatment 80 6,000 
Storage and Handling 860 50,257 
Disposal 803 

Direct Program ManagemenVSupport 105 8,044 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

Low-Level Waste 

Low-level waste was generated from the cleanup and transition activities of the former Tritium Research Facility and 
were disposed at the Nevada Test Site. Prior to shipment, the waste was stored in Buildings 961 and 968/129 until a 
full truckload was certified for disposal at the Nevada Test Site. No future low-level waste is anticipated; therefore, 
this estimate does not include any low-level waste requiring treatment, storage, or disposal. 

Hazardous Waste 

The majority of hazardous waste is generated by the Office of Defense Programs. Hazardous waste is typically 
compacted, consolidated, or commingled to reduce volume, liability, and costs before treatment and disposal. Storage 
of hazardous waste will continue in Building 962-2 until shipment. All hazardous waste will be transported and 
disposed of at a licensed commercial facility. This life-cycle estimate assumes 7,386 cubic meters (9,660 cubic yards) 
will be transferred to commercial facilities. 

CALIFORNIA 108 



Direct Program Management/Support 

Program management represents crosscutting activities associated with all waste types and not directly in support of 
specific operations or projects. Program management activities include support for the environmental safety and 
health program; quality assurance; training personnel and subcontractors; emergency response; centralized 
engineering and maintenance; safeguards and security; fire protection; regulatory compliance support; public 
participation; and management of the Waste Minimization/Pollution Prevention program. 

Costs are also included for personnel to develop and validate cost estimates; manage program cost, schedule, and 
technical baselines; formulate and execute budget requirements; develop performance reports; and support audits, 
reviews, and validations. 

DESCRIPTION OF PERSONNEL 

Current Composition 

There are currently approximately 73 federal and contractor employees at the Sandia site. The labor mix by 
speciality, consists of a manager, a budget administration specialist, scientists, engineers, and technicians. In 
addition, project support is provided through commercial contracts and Integrated Contractor Orders. The table 
below presents the federal and contractor work force by labor category. 

Full-Time Equivalent Composition Table* 

"'The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Sandia National Laboratory is operated for the U.S. Department of Energy by Lockheed Martin Corporation under a 
cost-plus-award-fee management and operating contract. Some work is subcontracted to private companies or to 
other federal facilities through Integrated Contractor Orders. These contracts are usually annual contracts or contracts 
for specific portions of projects that span several years. Commercial contracts are competitively bid. Two of the 
primary Environmental Management subcontracts support the Fuel Oil Spill Project and the Hazardous Waste 
Program. 
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Future Full-Time Equivalent Needs 

Full-Time Equivalent needs are expected to remain unchanged through FY 1998. Beginning with FY 1999, these 
needs are expected to remain as delineated above and this report assumes that the required labor mix will not change 
substantially beyond FY 1999. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Sandia National Laboratories/California. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~31111·aaaa IUUI au~ a IU~I aaaa lUll lUlU 
Environmental Restoration 365 146 136 136 136 136 t36 
Wasta Management 1,550 1,200 1,200 1,200 1,200 1,200 1,200 
rgtnl 1 §18 1 ijeR 1 &54 1 356 1 356 1 556 1 I&A 

cxaaaa au~ a IUAI lUlU lUll lUlU lUll 
Environmental Restoration 136 
Wasta Management 1,200 1,200 1,200 1,200 1,200 1,200 t,200 
Tgtel 1 aaa , goo t gOO tfM 1gM 1@ , eng 

~~ aaza IUZI lUlU lUll lUlU lUll a~aa ~~~· ~liill. 
Environmental Restoration 6,645 
Waste Management 1,200 91,765 

• Total Life Cycle Is th• sum of the annual co1t1 In constant FY !996 dollars. 

Nondefense Funding Estimate 

(Five· Year A veragea, Thou•and• of Con•tant 1996 Dollar•) 
ex 1 88'·8999 199' '9'9 '9'' '9'9 'PI' a gag 

Envlronmentll Reate ration 1,384 6,821 

• Total Lll• Cycle 11 the sum of th• annual co111 In conatant FY !996 dolllrl. 
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COMPARISON WITH PREVIOUS ESTIMATE 

The estimated life-cycle cost for the Laboratory has decreased 16 percent from the FY 1995 estimate. However, 
estimated Environmental Restoration program activity costs have doubled. The 16 percent reduction in the 
Laboratory's life-cycle cost estimate reflects revisions to waste generation rates and greater program efficiencies. 
Also, in the 1995 Baseline Environmental Management Report, most Waste Management program sites remained 
operating until2030. In the 1996 Baseline Environmental Management Report, the site's activities are assumed to 
continue until2070. This increase in scope is offset by the fact that costs for the Waste Management program 
support activities were allocated to the Albuquerque Operations Office in 1996. 

Comparison Table 

Activity FY 1995 FY 1995 Only ' FY 1996 Chan~e in Change in 
Life Cycle Life Cycle Dol ars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 8,943 2,209 13,466 6,732 100 

Waste Management 96,447 1,809 91,765 -2,873 -3 

Landlord - - - - -
Program Management 2 24,850 886 - - -

Site Total 130,240 4,904 105,231 -20,105 -16 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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STANFORD LINEAR ACCELERATOR CENTER 

The 172-hectare (426-acre) Stanford Linear Accelerator Center is a high energy research facility owned and 
operated by Stanford University under contract to the Department of Energy. The site is located on the San 
Francisco Peninsula between San Francisco and San Jose, Cal(fornia. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Waste Management 

Total 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Q;~lllii&ml aaaa iii&~ a ii&JI ilaaa il&ill ii&IQ 
Environmental RestoraUon 1,005 
Waste Management 3,108 2,082 2,001 2,001 2,001 2,001 2,001 
Total ~.1 ~~ ~~~~~ ~.15rl1 ~~~~1 ~.~1 ~.m51 ~.lm1 

gaaa1 a as a il~li aa1a il&lli aa1a iUil 
Environmental Restoration 
Waste Management 2,001 2,00t 2,001 2,001 2,001 2,001 2,001 
Total ~.~~1 ~.~e; ~.~e; ~.mn ~.~81 ~.1581 ~.15e1 

aaa~a iiQ~Ii aa1a il&ll aaaa il&ll inaa ~~~·";ill* 
Environmental Restoration 5,023 
Waste Management 2,00t 156,018 
Total 1, 1 

Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

The Stanford Linear Accelerator Center was established in 1962 as a research facility for high energy particle physics. 
The Center's four major experimental facilities are the Linear Accelerator, the Positron Electron Project Storage Ring, 
the Stanford Positron Electron Asymmetric Ring, and the Stanford Linear Accelerator Center Linear Collider. This 
report assumes that the Stanford Linear Accelerator's current mission as a center of research and development using 
high energy accelerators and experimental apparatus will not change for the life cycle of this estimate. The 
Environmental Management mission at this site is to clean up soils and ground water contaminated by past operations 
with volatile organic compounds, polychlorinated biphenyls, petroleum hydrocarbons, lead, and other metals. 

Sector 0 Capacitor 
Storage Area 

2400111T 

732 KILOMEI!IS 

SITE MAP 

Test Laboratory 

Electronics Bldg. -----'/ 

Heavy Fabrication Building -------':/ 

Existing Centralized Hazardous 
Waate Management Area 

Proposed Radioactive and 
Mixed Waste Storage Area 

'····· 

Former Hazardous 
Waste Storage Area 

Stanford Linear Accelerator Center I 
N 

There are no current or planned Nuclear Material and Facility Stabilization activities at the Stanford Linear 
Accelerator Center. There is no current or anticipated need for stabilization or decommissioning activities at this site. 
The Office of Energy Research is the Department of Energy landlord at the Stanford Linear Accelerator Center and 
Stanford University owns the facility land. This report assumes that this relationship will continue for the foreseeable 
future. 

PUTURI! USI! 

The Oakland Operations Office and Stanford Linear Accelerator Center have actively participated, coordinated, and 
reached agreement on future use scenarios with the local community, regulators, and other interested stakeholders. 
This report assumes that the future use of the facility will be similar to its past and current use; i.e., energy related 
research. In accordance with changing research requirements, some facilities may be decommissioned or converted for 
new missions. Therefore, this report assumes that the future use designation for this site will be Industrial. 
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ENVIRONMENTAL RESTORATION 

Past waste management practices and facility operations have resulted in the contamination of soil and ground water 
with volatile organic compounds, polychlorinated biphenyls, petroleum hydrocarbons, lead, and other metals. There 
are four known areas of ground-water contamination: a former solvent under-ground storage tank, the plating shop, 
a former hazardous waste storage yard, and the monitoring well 24 area. Two areas, the Master Substation and the 
Lower Salvage Yard, have known soil contamination that has not been addressed. The Department has already 
removed soils contaminated with polychlorinated biphenyls and lead from the 3.0-megawatt Power Supply, the 
Interaction Region 8 Power Supply, Substations 009, 502, 507 and 510, the Interaction Region 6 drainage channel, 
and approximately 280 catchbasin structures in the stormwater drainage system. 

ENVIRONMENTAL RESTORATION MAP 

Plating Shop Chemical 

Former Hazardous Waste 
Storage Area 

Storage Area 

'• ........ ··· 

\. 

The extent of soil- and ground-water contamination has not been completely defined. Potential site risks and remedial 
actions will be assessed once site characterization is complete. Stanford is currently operating its Environmental 
Restoration program under a State Board Order from the State Regional Water Quality Control Board. 

This report assumes that established regulatory standards, such as Maximum Contaminant Levels under the Safe 
Drinking Water Act and background levels found in the environment will be used as cleanup levels. However, the 
final cleanup levels will be negotiated with the regulators upon completion of the site risk assessment. Furthermore, 
the results of the risk assessment will determine whether the Containment Zone Strategy must be applied. 

The radioactive "mixed" waste at the Center does not fall under the Federal Facility Compliance Act definition of 
mixed waste. Therefore, the Center is exempt from the Site Treatment Plan process. However, the Oakland 
Operations Office's policy is to keep the State informed of the status of all mixed waste that would otherwise be 
subject to the Federal Facility Compliance Act. 

A strategy to accelerate environmental restoration activities at Stanford Linear Accelerator Center was implemented in 
FY 1995. The "Small Sites Initiative" will allow environmental restoration activities to be completed over a period of 
five years, thereby allowing closure by the end of FY 2000. This report estimates that the Initiative will save $7 
million over the life of the project. 
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The strategy for completing Stanford's environmental restoration activities by FY 2000 is based on the following 
assumptions: 1) no significant new contamination is encountered; 2) no remedial actions other than source removal 
and monitoring will be required, and; 3) the Regional Water Quality Control Board will approve "Containment Zone 
Status" for areas of contaminated ground water. Transportation and disposal costs for all waste generated by 
environmental restoration activities are included within the scope of the Waste Management program at the Stanford 
Linear Accelerator Center. 

The following Major Activity Milestones table presents assumed activity milestones for the Stanford Linear 
Accelerator Center. 

Major Environmental Restoration Activity Milestones 

TASK 

Interaction Region 6 Offsite and Catchbasins Interim Removal Action 
Insta1115 Ground-Water Monitoring Wells 
Remedial Investigation Phase I Assessment 
Remedial Investigation Phase II Assessment 
Plating Shop Interim Removal Action 
Lower Salvage Yard Interim Removal Action 
Containment Zone Status 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1996 
1997 
1998 
2000 
2000 
2000 

A preliminary assessment completed in 1993 identified several areas of contamination requiring further investigation 
and possible remediation. Several discrete areas of soil and ground-water contamination are known. Volatile organic 
compounds have been found in ground-water samples at levels of up to four parts per million. Polychlorinated 
biphenyls have been found in soil samples at levels of up to 500 parts per million. Lead has been found at levels 
above background in several soil samples. 
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Comprehensive characterization of the lateral and vertical extent of the four ground-water and two soil sites will begin 
in FY 1996. These characterization efforts will attempt to identify source areas and define the extent of 
contamination. Characterization efforts will include bore hole and monitoring well drilling as well as applying other 
technologies to determine the extent of the plume and the underlying geology. FY 1996 assessment activities will 
begin with final characterization of the Former Underground Storage Tank Area ground-water release site. The major 
contaminants of concern at the Former Underground Storage Tank Area are 1, 1-dichloroethylene and 
trichloroethylene. 

The three remaining ground-water release sites include the Former Hazardous Waste Storage Area (major 
contaminants of concern include 1 ,2-dichloroethane, 1, 1-dichloroethylene, and vinyl chloride), Monitoring Well 24 
Area (major contaminants of concern include 1, 1-dichloroethylene, trichloroethylene and vinyl chloride), and the 
Plating Shop Area (major contaminants of concern include 1 ,1-dichloroethylene and trichloroethylene). 
Characterization of all ground-water release sites will be complete in FY 1998 with the issuance of the final Remedial 
Investigation/Feasibility Study Report. 

To date, Interim Removal Actions have been completed at six contaminated soil sites. These actions have resulted in 
removing several hundred cubic yards of soil contaminated with polychlorinated biphenyls. Two remaining areas, the 
Master Substation and the Lower Salvage Yard, have soils contaminated with polychlorinated biphenyls (8.6 
milligrams per kilogram and 80 milligrams per kilogram, respectively). Lead contamination has also been discovered 
at the Lower Salvage Yard at 210 milligrams per kilogram. No evidence of ground-water contamination exists in 
either of these areas. Sampling at these locations was performed during preliminary assessment activities in areas 
where obvious staining was exhibited. Additional characterization will be required to determine the full extent of 
contamination. 

Leakage from an underground solvent storage tank was discovered in 1983. The tank was removed and ground-water 
monitoring wells were installed in 1984. The Regional Water Quality Control Board issued an Order in 1985 
requiring characterization and cleanup. Soil and ground-water actions began in FY 1994. Thirty additional wells in 
support of characterization efforts will be installed site-wide by December, 1997. 

REMEDIAL ACTION 

Completion of the Small Sites Initiative depends in part on regulator approval of Containment Zone status for four 
contaminated ground-water release sites located on the Stanford Linear Accelerator Center facility. These sites 
include the Former Underground Storage Tank Area, Former Hazardous Waste Storage Area, Monitoring Well24 
Area, and the Plating Shop Area. 

The remedial investigation reports on contaminated soil and ground water are scheduled for completion in FY 1998. 
The site-wide feasibility study is scheduled for completion in FY 1999, with the subsequent remedial action complete 
in FY 2000. This estimate assumes that two areas, the Master Substation and the Lower Salvage Yard, will require 
remedial action to address soils contaminated with volatile organic compounds and polychlorinated biphenyls. The 
work performed at each site will include excavation of contaminated soils and confirmation sample collection and 
analysis to ensure cleanup standards have been met. Current estimates of contaminated media requiring treatment or 
disposal include 598 cubic meters (783 cubic yards) of soil associated with ground water contaminated with volatile 
organic compounds and 150 cubic meters ( 197 cubic yards) of polychlorinated biphenyl and lead contaminated soil. 

All long-term surveillance and monitoring requirements will become the responsibility of the Office of Energy 
Research, the Department of Energy landlord at the site, after FY 2000. · 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Stanford Linear Accelerator 
Assessment 
Remedial Action 

Direct Program Management'Support 

FY 1 ppn .. aggp 

447 
308 

250 

a gpo 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

32'9 39'§ 

Direct Program Management/Support 

3939 a gag I If' SYSI,. 

2,235 

1,538 

1,250 

Program management tasks supporting environmental restoration activities at the Stanford Linear Accelerator Center 
include: personnel management, strategic planning, maintaining environmental restoration data, and financial 
management. They also include interaction with external regulatory agencies and the public, permitting, monitoring 
project progress and auditing, and administrative support. 

WASTI! MANAGI!MI!NT 

The Stanford Linear Accelerator Center manages waste generated by Energy Research operations and environmental 
restoration remediation activities. See the Site Map for the location of Waste Management program activities. 

The Stanford Linear Accelerator Center generates mainly hazardous waste and small amounts of radioactive and 
mixed waste. Hazardous waste is generated by site operations such as vehicle, equipment and general facility 
maintenance, and the operations of the plating shop and its associated waste treatment plant. These operations 
support the Energy Research program. 
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Energy Research activities are expected to continue indefinitely, and it is assumed that the Waste Management 
program will continue to manage generated waste until FY 2070. For the most part, radioactive waste is generated 
from accelerator operations, and includes such items as large pieces of equipment activated during accelerator runs. 
Because the radioactive waste does not fall within the definition of the Atomic Energy Act, on the rare occasions when 
radioactive waste containing hazardous constituents is identified, it does not fall under the Federal Facility 
Compliance Act; hence, the Center does not have a Site Treatment Plan for "mixed waste". 

In FY 1995, approximately two-thirds of the hazardous waste generated at the Center was from the Environmental 
Restoration program. It consisted primarily of soil contaminated with lead, mercury, and oil. The quantity of 
hazardous waste should be significantly smaller after the completion of the site cleanup in FY 2000. The 
Environmental Restoration program does not generate any radioactive waste. 

The Waste Minimization program is the other scheduled waste management activity. This program focuses on 
preventing and reducing hazardous and radioactive waste generation by implementing recycling opportunities, toxicity 
reductions, materials substitution, and source process modifications. 

Major Waste Management Activity Milestones 

Environmental Restoration Support 
Energy Research Support 

TASK 

Low-Level Mixed/Low-Level Waste 

GENERATION AND HANDLING 

COMPLETION DATE 
Fiscal Year 

2000 
2070 

Radioactive waste includes low-level and low-level mixed waste generated through a variety of means. They include 
pieces of equipment or metal or large cement shielding blocks that become slightly radioactive when they are in the 
line of the accelerator beam when it is turned on. When the items are no longer needed, they are taken out of the 
accelerator area and declared waste. Radioactive waste also includes sealed sources and standards no longer in use, 
resin-beds used in water recirculation, and solvents that were contaminated when they were used in fabrication. 

A small amount (fewer than 20 cubic meters [26 cubic yards] per year) of radioactive waste arises from the 
accumulation of corrosion products such as induced-radioactivity-containing copper in cooling water, resin-bed filters, 
pipe, and other metal pieces from the accelerator. In the past, a limited amount of low-level mixed waste was 
generated when hazardous substances such as solvents were used to clean activated material or when oil in vacuum 
pumps serving the accelerator were irradiated by beam particles. This report assumes that 17.5 cubic meters (23 
cubic yards) of low-level mixed waste will be generated annually at the Stanford Linear Accelerator Center. There is 
no current or planned treatment of low-level or low-level mixed waste at the Center. 

STORAGE 

The major onsite storage area for radioactive waste is the Radioactive Material Storage Yard. Radioactive waste is 
identified when experiments are completed; accelerator components and commercially procured radioactive materials 
are either recycled or stored pending disposal. Approximately 170 cubic meters (222 cubic yards) of waste is 
currently in inventory at the Stanford Linear Accelerator Center. The small amount of radioactive waste generated by 
the Stanford Linear Accelerator Center is stored in the fenced and bermed Radioactive Material Storage Yard while 
awaiting transportation offsite for any required treatment and disposal. A new Radioactive and Mixed Waste Storage 
Area is scheduled to be completed in January 1996. The current Radioactive Material Storage Yard will then be used 
solely as a staging area to receive, segregate, and process material, and to store recyclable radioactive material. The 
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proposed Radioactive and Mixed Waste Storage Area will be used exclusively for nonrecyclable radioactive and 
mixed waste storage prior to treatment and disposal offsite. 

DISPOSAL 

Some radioactive material is recycled at the Center. The Stanford Linear Accelerator Center coordinates staging and 
ultimate disposal of low-level waste and mixed waste with the Department of Energy at Hanford, a licensed disposal 
facility for radioactive waste. This report assumes that 1,483 cubic meters (1 ,942 cubic yards) of low-level waste and 
5 cubic meters (7 cubic yards) of mixed low-level waste will be disposed of at the Hanford Site. 

Hazardous Waste 

GENERATION AND HANDLING 

The Stanford Linear Accelerator Center is a large quantity generator as defined by the Resource Conservation and 
Recovery Act. It does not have a permit to treat, store, or dispose of hazardous waste onsite. All hazardous waste is 
shipped offsite within 90 days of generation to an approved commercial facility for treatment and disposal. The 
hazardous waste streams include: waste oils from machine shops, motor pools, pumps, and compressors; waste 
solvents from various degreasers, assembly shops, and clean operations; oils contaminated with polychlorinated 
biphenyls; wastewater from the plating shop and its associated wastewater treatment facility; aqueous liquids with 
metals from metal-cleaning activities; soil, contaminated protective clothing; and asphalt from the cleanup of spills 
and leaks. Waste Management personnel pick up hazardous waste from waste accumulation areas around the site and 
bring it to the Centralized Hazardous Waste Management Area for any packaging required before it is shipped offsite 
for disposal. 

The life-cycle generation volume of hazardous waste for Energy Research activities is assumed to be 17,448 cubic 
meters (22,857 cubic yards). This estimate also assumes that Waste Management will be responsible for storing and 
disposing of 748 cubic meters (980 cubic yards) of hazardous waste, including waste contaminated with 
polychlorinated biphenyls, generated by environmental restoration activities. Environmental Management does not 
perform any onsite treatment of hazardous waste. 

Direct Program Management/Support 

Program management tasks supporting waste management activities at the Center include: facility management, 
personnel management and training, administrative support, and emergency preparedness and spill control support. 
They also include document, guidance and procedure preparation and revision, data base and waste-tracking 
management, and audits of applicable commercial treatment, storage, and disposal facilities. Payment of disposal and 
inspection fees, budget preparation and control, and waste minimization planning are also program management tasks 
that support waste management activities. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~aaa-auuu auu~ iQ~g au~~ ii:QiQ iQi~ i~U 
Low-Level Mixed Waste 

Disposal 19 
Low-Level Waste 

Storage and Handling 378 378 378 378 378 378 378 

Disposal 532 532 532 532 532 532 532 

Hazardous Waste 
Storage and Handling 1,073 504 458 458 458 458 458 

Disposal 358 168 153 153 153 153 153 

Direct Program Management/Support 746 500 481 481 481 481 481 

rgtal 3'96 agog ?99' ?QQl ? 001 2QQ1 ?221 

a au~~ iQAQ iUA~ iliQ ill~ iUIU iQI~ 
Low-Level Mixed Waste 

Disposal 
Low-Level Waste 

Storage and Handling 378 378 378 378 378 378 378 

Disposal 532 532 532 532 532 532 532 

Hazardous Waste 
Storage and Handling 458 458 458 458 458 458 458 

Disposal 153 153 153 153 153 153 153 

Direct Program Management/Support 481 481 481 481 481 481 481 

Tgtal 2QQ1 ?Qpt ?QQl ? 921 ?991 2QQ1 'PO' 

aau~u am;a au au iUI~ iUIU iUI~ ;;~gg ~Ill liilill. 
Low-Level Mi)(ed Waste 

Disposal 95 

Low-Level Waste 
Storage and Handling 378 28,363 

Disposal 532 39,900 

Hazardous Waste 
Storage and Handling 458 37,642 

Disposal 153 12,548 

Direct Program Management/Support 481 37,470 

·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The following table presents the current Full-Time Equivalents needed to conduct the environmental management 
activities at the site. The work force comprises federal and contractor personnel and includes technicians, clerical 
staff, and managers who manage hazardous and radioactive waste at the center. 

Full-Time Equivalent Composition Table* 

* The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 
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Site Management Structure 

The Oakland Operations Office is the field organization responsible for implementing Management Plans at Stanford 
Linear Accelerator Center. Stanford University operates the Laboratory for the Department. The Stanford University 
is the management and operating contractor and is responsible for environmental restoration and waste management 
activities at the Center. Stanford Linear Accelerator Center is an Energy Research Laboratory where site management 
activities are performed by Energy Research. 

Future Full· Time Equivalent Needs 

This report expects that with the declining waste volume generation and completion of environmental restoration 
activities, the number of Environmental Management Full-Time Equivalents will decline accordingly. Monitoring for 
the completed environmental restoration will be done by the landlord beginning in FY 2001. However, since the 
Center's mission is expected to continue for the foreseeable future, the waste management personnel needs will remain 
fairly constant until 2070. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Stanford Linear Accelerator Center. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~111·aaaa illil aa~a iU~I aaaa iiUil aaaa 
Envlrorvnental Restoration 1,005 
Wasle Managemenl 3,106 2,082 2,001 2,001 2,001 2,001 2,001 
!pte! t 112 ? 9'' '22' 'PO' 2om ?QQ' '22' 

"il9il i1919 il&tl il919 19~1 1919 1911 
Envlrorvnental ResloratiQn 
Waste Managemenl 2,00t 2,001 2,001 2,001 2,001 2,001 2,001 
Ipte! ?QQ' 'om 'om 'PO' agn, 2nm ?99' 

~~9~9 19~1 1919 il911 i1919 i1911 ii~QQ 1111 ~lill' 
Envlrorvnental Restoration 5,023 
Waste Managemenl 2,001 156,018 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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COMPARISON WITH PREVIOUS ESTIMATE 

The 1996 life-cycle estimate is $161 million, which represents a one percent change from the 1995 estimate of $169 
million, after accounting for the 1995 expenditure. Changes in cost, schedule, and scope are primarily due to the 
Stanford Linear Accelerator Center's designation for the Small Site Initiative. Under this Initiative, Environmental 
Restoration program activities will be complete in FY 2000 rather than in FY 2013, with an associated cost reduction 
of approximately $7 million over the life cycle. As a result of the national assumption that all Waste Management 
support of non-Environmental Management Department of Energy programs will continue until FY 2070, Waste 
Management support to the Energy Research program at the Stanford Linear Accelerator Center has been extended 41 
years relative to 1995 Baseline Report dates. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -
Environmental Restoration 9,868 968 5,023 -3,877 -44 

Waste Management 130,971 5,089 156,018 30,136 24 

Landlord - - - - -
Program Management 2 28,406 202 - - -
Site Total 169,244 6,259 161,041 -1,944 -I 

I The FY 1995 life-cycle and annual costs are provided to detennine the corrected FY 1995 cost. 

2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 
(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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Estimated State Total 

(Thousands of Current Year Dollars) 

Grand Junctlon,Projec:ta Office 
Grand Junction UMTRA Site 
Gunnison 
Maybell 
Naturtta 
Rifle 
Rio Blanco and Rulllson Sites 
Rocky Fiats Environmental Technology Site 
Slick Rock 

State·wlde 1988 Appropriation 
State·wlde 1997 Conlireulonal R=:~ueat 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a ~••waaa 1881 aa~a 18~1 1818 1811 1118 
Durango 893 922 522 288 
Grand Junction Projec:ta Office 19,759 18,488 12,870 9,731 8,185 7,322 8,584 
Grand Junction UMTRA Site 13,080 992 811 
Gunnlaon 929 899 838 
Maybell 3,994 458 
Naturtta a.o8e 723 841 941 
Rifle 2,254 1,027 778 
Rio Blanco and Rulllaon SHea 949 314 27 22 12 a 
Rooky Flats Environmental Technology Site 551,501 420,318 415,030 388,014 394,914 387,413 392,383 
Slick Rock 4,018 1,044 894 817 
Total e851144 443,1&1 4§21008 l!i18

1
a11 4ol!111t 374,743 3&81821 

a aa11 aaaa 18,1 1818 1811 1818 1811 
Durango 
Grand Junction Projects Office 8,329 4,051 4,103 4,103 4,103 4,102 4,102 
Grand Junction UMTRA Site 
Gunnleon 
Maybell 
Naturtta 
Rifle 
Rio Blanco and Rulllaon Sltea 
Rocky Flats Environmental Tachnology Site 281,001 128,342 101,881 40,181 4,885 
Slick Rock 
Total 21'1118 1§81383 10!

1
il83 44,2&4 81eii 41102 4i10~ 

aaaza 18ZI 1818 1811 1818 1811 a~aa ~lllliiM&II' 
Durango 12,114 
Grand Junction Projectl Office 4,103 4,103 4,102 4,102 4,102 881,523 
Grand Junction UMTRA Site 73,317 
Gunniaon 12,325 
Mayball 22,251 
Naturtta 42,955 
Rifle 20,287 
Rio Blanco and Rulllaon Slt11 8,857 
Rocky Fiats Environmental Technology Site 17,319,010 
Slick Rock 32,883 
Total 4 ;es 4 H55 4102 4 ioz 4102 15203302 

' Total We Cyc/1 II thl 1um of thl annual 001t1 Ill 00/!ltant FY 111118 dol/all. 
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GRAND JUNCTION PROJECTS OFFICE 

The Grand Junction Projects Office site is located on the southwest side of the City of Grand Junction, Mesa 
County, in western Colorado. The facility occupies 22.8 hectares (56.4 acres) of land along a bend of the 
Gunnison River. It is bounded on the west and south by the river and on the north and east by county, city, and 
private property. 

Environmental Restoration 

Waste Management 

Directly Appropriated Landlord 

Total 

1997 Congressional Requeat 

Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 
Total 

Environmental Restoration 
Wasta Management 
Directly Appropriated Londlord 
Total 

Envlronmentol Restoration 
Waate Manogemont 
Directly Appropriated Londlord 
Total 

LOCALITY MAP 

Book Cliffs 

DOE Grand Junction 
Projects Office Facility 
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EX 1 ppa-aqgg appt 2Q1Q iP'' a gag ag;• 
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e 329 4,051 4103 4103 4,103 4102 

EX agzq agrs agw age• me 39'5 
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• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The site was established in 1943 under the Manhattan Engineer District. Between 1943 and 1946, the U.S. 
Vanadium Corporation constructed and operated a uranium refinery for the Federal Government at the site. 
Approximately 1,170 tons of uranium oxide and a similar amount of vanadium concentrate were produced. In 
1947, the site became the Colorado Raw Materials Office for the Atomic Energy Commission and administered the 
U.S. defense-related uranium exploration and purchase programs through 1970. In 1953, a pilot-plant program 
was initiated with the construction of a resin-in-pulp milling process plant. A subsequent pilot-plant program was 
dedicated to amenability testing of uranium ores and to developing and testing uranium milling processes. A total 
of approximately 157 million kilograms (347 million pounds) of uranium oxide and approximately 13 million 
kilograms (29 million pounds) of vanadium oxide was received and stockpiled in steel drums at the facility from 
1948 to 1971. From 1974 through 1984, the site managed the National Uranium Resource Evaluation program. 
As a result of past uranium-related activities, surface and near-surface soils, buildings (wood, concrete/brick and 
metal), and related equipment were contaminated with uranium mill tailings and ore. 

600FEET Grand Junction Projects Office N > 
113M£1US 

Today, the primary mission of the Grand Junction Projects Office site is to support Environmental Management in 
completing environmental restoration and waste management activities, particularly in the areas of site 
characterization, project integration and coordination, remedial design, remedial action, decommissioning, 
independent verification, long-term surveillance and maintenance, technology development and demonstration, 
geosciences, and analytical chemistry. 

The Environmental Management program funds the Grand Junction Projects Office directly for the following 
activities: (I) the Monticello (Utah) Projects, (2) the Grand Junction Projects Office Remedial Action Project, 
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(3) the Oxnard (California) Project, (4) the Uranium Leasing Project, (5) the Long-Term Surveillance and 
Maintenance Program, (6) Waste Management Operations/Waste Minimization Pollution Prevention program, (7) 
the Mixed Waste Treatment Program Facility and, (8) the Landlord Program. Additional Environmental 
Management program funding is provided for the management of the Uranium Mill Tailings Remedial Action 
Vicinity Properties Project; the Ground Water Project; and the Mixed Waste Treatment Program for the 
Albuquerque Operations Office. There are no current or planned nuclear material and facility stabilization 
activities at this site. The Grand Junction Projects Office also supports other Department of Energy sites and other 
government agencies. 

FUTURE USE 

This report expects the Grand Junction Projects Office to remain a Department of Energy-owned facility through 
2035. Future use studies will be initiated in FY 1996 to determine the most efficient and effective way to reduce 
the Grand Junction Projects Office mortgage (landlord costs), while maintaining mission assignments. The 
Department will make all future-use decisions in concert with regulators and other stakeholders. Beyond 2035, this 
estimate assumes that the major portion of the site will be returned to private concerns for Industrial use, the area 
near the river will be designated Recreational, and the pond and wetland areas will be designated Open 
Space/Wilderness areas. 

Legend 

E22J Recreational 

• Industrial 

~ Open Space/Wildme Management 

FUTURE USE MAP 

ENVIRONMENTAL RESTORATION 

The Grand Junction Projects Office has been assigned a diverse number of subprojects, all of which support the 
Environmental Restoration program. Costs associated with the three Monticello, Utah subprojects and the Oxnard, 
California subproject are discussed in their respective site summaries. The remaining seven directly-funded 
subprojects are described on the following pages. 
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Grand Junction Projects Office Remedial Action Project 

Although the Grand Junction Projects Office site is not on the Environmental Protection Agency National Priorities 
List of hazardous waste sites, the Department of Energy has chosen to manage the project pursuant to 
Comprehensive Environmental Response, Compensation, and Liability Act requirements. The mission of the 
project is to eliminate the potential hazard to the public of long-term exposure to low-level radioactive 
contamination associated with past uranium ore processing activities and to restore the contaminated portions of the 
facility. Environmental Restoration program responsibility also includes decommissioning the contaminated 
buildings and managing the waste generated by the cleanup. All treatment, storage, and disposal costs associated 
with the Project are included within the scope of environmental restoration. 

The Department applies the Environmental Protection Agency's Standards for Remedial Actions at Inactive 
Uranium Processing Sites, to the cleanup of the Grand Junction Projects Office site. In certain cases, the 
Environmental Protection Agency also allows the application of supplemental standards on a generic or site
specific basis when significant environmental impacts are associated with remedial action or when costs of 
remediation are disproportionately high compared to the health benefits achieved. Criteria also state that cleanup is 
not required of small amounts of tailings and/or inaccessible tailings that pose minimal hazard. The Department is 
currently evaluating the application of supplemental standards; however, this report assumes that they will not be 
applied. 

A final free-release survey of the site will be conducted, and the Department of Energy will document the 
completion of the remedial action, in accordance with the Record of Decision Summary Remedial Alternative 
Selection for the Grand Junction Projects Office Remedial Action Project (Department of Energy 1990). No 
action or authorization is required from the State of Colorado, Department of Public Health and Environment. 
Following the completion of the Grand Junction Projects Office Remedial Action Project, the Department of 
Energy will continue to use the site to support other mission assignments. 

ASSESSMENT 
The assessment phase of the project has been completed. 

The Department conducted preliminary evaluations of the Grand Junction Projects Office site to evaluate the 
potential presence of contamination from current and/or historic uses. Areas contaminated with the uranium mill 
tailings and ore included surface and near-surface soils, wood, concrete/brick, and metal buildings, and related 
equipment, as well as the alluvial aquifer located beneath the site. Based on the preliminary evaluations, 
environmental site assessments were performed and specific areas of concern were identified based on visual 
observations, field tests, or documented historical contamination. Further site characterization activities, including 
visual inspections, soil, air, building materials, and ground-water sampling to aid in identifying site contaminants, 
and specific delineation sampling were completed prior to beginning remedial action. The Department conducted a 
study to determine the decontamination and decommissioning options best suited for the contaminated buildings 
based on contaminate levels, current and future use, disposal options, and costs. A document entitled Proposed 
Process and Recommended Remedial Actions for Decontamination and Free-Releasing 34 Buildings at the Grand 
Junction Projects Office was issued and a Draft Decontamination and Decommissioning Strategic Plan was 
prepared. 

COLORADO 6 



REMEDIAL ACTION 

The Department began the remedial action of the site in FY 1988. The approach has been to remediate the open 
spaces of the Grand Junction Projects Office facility from south to north. Since 1988, radioactive contaminated 
materials at the Grand Junction Projects Office facility totaling 376,000 metric tons (414,000 tons) have been 
excavated and transported to the Cheney disposal cell. Following removal of tailings and other contaminated 
material, affected areas of the Grand Junction Projects Office facility have been recontoured, reconstructed, and 
revegetated, as appropriate. 

As part of the remedial action projects, the Department is restoring the contaminated buildings at the Grand 
Junction Projects Office for unrestricted use. These activities began in 1989 and will be completed in FY 1998. 
Following completion of the decommissioning process, 17 of the 34 facility buildings wiil have been demolished 
or decontaminated (resulting in an estimated 3,600 cubic meters (4,700 cubic yards) of contaminated material) and 
restored for unrestricted use. Completion of the decommissioning activities on schedule is critical to ensure the 
material can be placed in the disposal cell prior to the cell's scheduled closure on February 28, 1998, and to meet 
the Department of Energy Small Site Completion Strategy goal. No stabilization activities are planned for the 
Grand Junction Projects Office site. 

In addition to the materials currently authorized for disposal in the Cheney disposal cell, the Grand Junction 
Projects Office manages 46 cubic meters (60 cubic yards) of mill tailings contaminated with polychlorinated 
biphenyls. The contaminated tailings are stored in steel roll-off bins, in compliance with the Toxic Substances 
Control Act. A small amount of uranium mill tailings was inadvertently mixed during removal with approximately 
0.75 cubic meters (1 cubic yard) polychlorinated biphenyl-contaminated tailings. This report assumes that this 
material will be disposed in the Cheney disposal cell in FY 1996. 

The Cheney site is the disposal cell for the Grand Junction UMTRA site (formerly known as the Climax Mill Site). 
The Record of Decision for the Climax Mill Site specifically includes contaminated material from the Grand 
Junction Projects Office facility for co-disposal. The contaminated material placed in the long-term disposal site is 
compacted and will be covered with an earthen radon barrier and an erosion-protection layer of rock. See the site 
map for location of the Cheney site. 

Technical risks are low because complete removal of the contaminated materials and replacement with approved 
materials is an extremely effective remedy and conventional building construction and earthwork techniques can be 
employed with a high degree of success. This report does not expect any tailings-related environmental hazards to 
remain at the facility. 
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Because the ground-water system is characterized by flushing the alluvial aquifer, this estimate assumes that 
contamination will be below the Environmental Protection Agency's standards within 80 years. The site will be 
transferred to the Long-Term Surveillance and Maintenance Program in FY 1999 to ensure that cleanup of the 
ground water by natural attenuation is progressing as planned. The program will provide long-term care and 
custody of the site, including annual inspections, environmental monitoring, compliance with wetlands permits, 
records management, and emergency response. The Long-Term Surveillance and Maintenance Program includes 
all costs associated with surveillance and monitoring. This report assumes no further remedial action will be 
required during the surveillance and monitoring phase. 

LONG-TERM SURVEILLANCE AND MAINTENANCE PROGRAM 

The mission of the Long-Term Surveillance and Maintenance program is to provide long-term care and custody of 
completed remedial action project sites involving uranium mill tailings, and naturally occurring radioactive 
materials, as assigned. These project sites containing capped repositories include Environmental Restoration sites 
(formerly Surplus Facilities Management Program), Nuclear Waste Policy Act (Section 151) sites, Uranium Mill 
Tailings Radiation Control Act Title I and Title II sites, and Formerly Utilized Sites Remedial Action Program 
sites. 

Care of these sites includes inspections, security, environmental monitoring, site maintenance, regulatory 
compliance, compliance reporting, records management, public relations, emergency response, and further 
remedial action, if required. Routine maintenance, major repairs, or additional remedial action will be performed if 
as-built features at the site deteriorate, if applicable regulatory requirements change, or if excursion of waste 
materials or site failure is detected. Surveillance and Maintenance activities vary depending on requirements 
established for each site or type of site. Therefore, significant schedule objectives will, for most sites, be repeated 
annually for as long as required. The schedule for initiation of long-term surveillance and maintenance activities is 
presented below. 

Long-Term Surveillance and Maintenance Program Participant Sites 

Ambrosia Lake (UMTRA) 
Ashland I (FUSRAP) 
Belfield (UMTRA) 
Bowman (UMTRA) 
Cannonsburg (UMTRA) 
Cheney Disposal Site 
Durango (UMTRA) 
Falls City (UMTRA) 
Grand Junction Remedial Action Project 
Grand Junction/Climax Mill Site (UMTRA) 
Green River (UMTRA) 
Gunnison (UMTRA) 
Lakeview (UMTRA) 
Luckey Site (FUSRAP) 
Lowman (UMTRA) 
Maybell (UMTRA) 
Mexican Hat (UMTRA) 
Middlesex (FUSRAP) 
Monticello 
Naturita (UMTRA) 
Niagara Falls Storage Site (FUSRAP) 
Painesville (FUSRAP) 
Rifle (UMTRA) 
Salt Lake City (UMTRA) 
Shiprock (UMTRA) 
Slick Rock (UMTRA) 
Spook (UMTRA) 
St. Louis Airport Site (FUSRAP) 
Tuba City (UMTRA) 
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Grand Junction Projects Office Waste Management Operations/ 
Waste Minimization and Pollution Prevention Program 

The scope of the Grand Junction Projects Office Waste Management Operations Program includes technical and 
administrative support for the management of several waste types. Costs for this program include hazardous waste, 
low-level radioactive waste, low-level mixed waste, polychlorinated biphenyl waste, polychlorinated biphenyl
mixed waste, and solid nonhazardous waste and sanitary waste. 

The primary source of waste generated by the Grand Junction Projects Office Operations is the analytical 
laboratory. Secondary sources of operational waste are the facility maintenance and office support functions. The 
cumulative quantities of regulated waste from these sources are extremely low compared to other Department sites. 
The 1993 Annual Waste Management Report lists the Grand Junction Projects Office's Resource Conservation and 
Recovery Act-regulated, State-regulated, Toxic Substances Control Act-regulated, and mixed-Toxic Substances 
Control Act-regulated waste generation rate as less than one metric ton each (1.1 tons). 

The Department uses commercial treatment, storage, and disposal facilities for hazardous waste. It evaluates 
candidate waste streams individually for offsite shipment determination. Sanitary waste is discharged to the local 
publicly-owned treatment works. Mixed waste generated from onsite environmental restoration activities is 
managed as operationally-generated waste. 

The Waste Minimization Pollution Prevention Program focuses on efforts that result in reducing overall costs, 
liabilities, and risks through material substitution and recycling of various materials as well as through waste 
minimization and pollution prevention training. 

GRAND JUNCTION PROJECTS OFFICE MIXED WASTE TREATMENT FACILITY 

The scope of the Grand Junction Projects Office Mixed Waste Treatment Facility project is to construct a treatment 
test facility to house mixed waste treatment units and associated operations in support of the Waste Management
funded Grand Junction Projects Office Mixed Waste Treatment Program. The Mixed Waste Treatment Program is 
tasked with developing mixed waste treatment capacities and technologies in accordance with the Federal Facility 
Compliance Act (Public Law 1 02-386). The Waste Management section that follows contains additional 
information on the program. 

Major activities in the Grand Junction Projects Office mixed waste treatment facility project include design, 
construction, and final acceptance testing of the facility. The facility will be used for acceptance and treatability 
testing, mobile treatment unit operations, and waste feed preparation and residuals handling operations. It will be 
constructed in compliance with local building codes and with Department of Energy Order 6430.1 a, General 
Criteria Design. The detailed design for the treatment and test facility is scheduled to be completed in the first 
quarter of FY 1996. Construction of the facility is scheduled to be completed by the end of FY 1996 to permit 
acceptance testing of mobile treatment units to start in early FY 1997. 
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Major Environmental Restoration Activity Milestones 

TASK 

Mixed Waste Treatment Facility 
Grand Junction Projects Office Building Decontamination/Decommissioning 
Grand Junction Projects Office Remedial Action Project Closeout 
Termination of the Uranium Lease Management Program Leases 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1998 
2007 

Environmental Restoration Activities Cost Estimate 

(Five- Year Averagea, Thouaanda of Conatant 1996 Do/lara) 

~ ~•••·aaaa Iaiii 18~8 18~1 1818 1811 1818 
Gr.nd Junction Romodlal Action Program 1,838 
Wa111 Management Oporotlonl Progrom 1,971 1,871 1,871 1.871 1,871 1,871 1,871 

Long-Term Surveil. ond Molnl. Progrom 1,337 2,209 2,428 2,778 2,948 3,000 3,028 
Direct F'rogr.m MonogemenVSuppor1 2,388 use 1,819 1,312 1,241 1,192 1,144 
rgte! 7 nne n ''fi § 71ri §701 ',,, § ,,, ,,, 

~1811 aa•a a a•• 1818 1811 1818 1811 
Grond Junction Romodlol Action Progrom 
W1111 Monogomont Oporotlon1 Progrom 1,871 
Long· Torm Surveil. ond Molnt. Progrom 3,085 3,091 3,130 3,130 3,130 3,130 3,130 
Dlroct F'rogrom MonogomonVSuppor1 1,1SS 980 972 972 972 972 872 
Ipte! § '8? 19" 1'95 4 'Pi 1 1§5 f '2' a ,na 

~;r; 18~8 18ZI 1818 1811 1818 1811 1~88 llllliir&ll. 
Grond Junction Romodlol Action Progrom 8,180 
Wuto Monogomont Oporotionl Progrom 88,340 

Long·Torm Survoll. ond Molnt. Progrom 3,130 3,130 3,130 3,130 3,130 275,909 

Dlroct Progrom MonogomonVSuppor1 972 972 972 972 972 113,485 
Tgtrl 4 '93 ''93 

,,¢ t i§a t?M *''' 
• Total Ufe Cycle Is the sum of the annual costs In constant FY 1QQ8 dollars. 

Direct Program Management/Support 

The Grand Junction Projects Office provides program management support for all projects within its mission 
although these activities are not funded separately through a Program Management account. Specifically, program 
management is provided for the Grand Junction Projects Office Major Project, and beginning in October 1995, for 
the Uranium Mill Tailing Remedial Action Ground Water Major Project. Program management includes 
developing, managing, and reporting the cost and schedule; developing and implementing project plans; and 
tracking completion of the project tasks in accordance with applicable regulations, Department of Energy Orders, 
and program objectives. Program support includes: facility management, personnel management and training, 
health/safety/security oversight, engineering support, administrative support, site-wide environmental data and 
compliance reporting, stakeholder support/public participation, permitting, and contract management. Program 
management/support activities are tracked and charged to the individual program budgets. However, this report 
identifies these management costs as II percent of the total environmental restoration budget. 

The Grand Junction Projects Office stakeholder and public participation activities include monthly city, county, 
and regulatory agency information and discussion meetings and Site-specific Advisory Board meetings. The 
Department maintains ongoing communication and interaction with the communities in which the Grand Junction 
Projects Office is managing environmental restoration programs through an active speakers bureau, site tours, 
educational outreach programs that concentrate on the sciences and environmental topics, and the issuance of 
regular press releases with updates on project progress and future work schedules. 
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Stakeholders include, but are not limited to regulators, federal, state, and local elected officials; Native Americans; 
local communities; property owners; several departments within the State of Colorado; the U.S. Forest Service; the 
Bureau of Land Management; environmental groups; and recreational groups. 

URANIUM LEASING PROJECT 

The Uranium Leasing Project comprises two separate functions: Department of Energy Uranium Lease 
Management and Test Pit Maintenance Program. The Grand Junction Projects Office provides the necessary 
managerial and administrative support for both functions. 

The Uranium Leasing Management Program is responsible for administering 43 Department of Energy uranium 
lease tracts covering 9600 hectares (24,000 acres) in Colorado (38 sites) and Utah (5 sites). The program direction 
is to continue leasing 22 of the 43 lease tracts for a 1 0-year period. The remaining 21 lease tracts will be reclaimed 
and returned to the public domain at the earliest possible time. The program activities include 1) evaluation and 
approval of leaseholder's exploration, mining, and reclamation plans; 2) evaluation of lease-ore weighing, 
sampling, and assaying measurements to ensure accurate calculation and timely collection of royalties; 3) 
monitoring surface disturbances of leasing activities for compliance with environmental stipulations and 
reclamation requirements of the leases; 4) annual inspections of lease tracts to identify potential safety hazards and 
either correct hazards on inactive sites or direct the leaseholder to correct hazards on active sites; and 5) 
reclamation of environmental disturbances of sites where the disturbances are not the result of the leaseholder's 
activities. Production to date has totaled about 2.9 million kilograms (6.5 million pounds) of uranium and about 15 
million kilograms (33 million pounds) of vanadium, yielding $52.8 million in royalties to the Federal Government. 

The Test Pit Maintenance Program is responsible for administering and maintaining radiometric calibration 
facilities that support exploration and assessment activities associated with fuel and weapons uranium 
mineralization, and the cleanup of legacy defense waste. The Department of Energy, other federal agencies, and 
industry use these facilities designed to simulate field conditions to standardize field measurements. The facilities, 
traceable to the National Institute of Standards and Technology, are located in Colorado, New Mexico, Texas, and 
Wyoming. 

WASTE MANAGEMENT 

Mixed Waste Treatment Program 

The Grand Junction Projects Office has been assigned overall management responsibility for the Albuquerque 
Operations Office Mixed Waste Treatment Program. The mixed waste treatment program is tasked with 
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developing waste treatment capacities and technologies in accordance with the Federal Facility Compliance Act 
(Public Law 1 02-386). The primary objective of this program is to achieve significant reductions of mixed waste 
inventories existing at the eight sites managed by the Albuquerque Operations Office, and the Mound Plant in 
Miamisburg, Ohio. The Mixed Waste Treatment Program's approach includes: 1) effective use of offsite 
commercial and the Department of Energy treatment capacity where such capacity exists; 2) sorting, surveying, and 
decontaminating "suspect" mixed waste to eliminate waste that is verifiably nonradioactive; and 3) designing and 
fabricating portable treatment units, including a unit for special case waste, for deployment to multiple sites with 
common treatment technology needs. The Albuquerque Operations Office has assigned specific sites the 
responsibility for designing and fabricating one or more portable treatment systems. In addition to its 
programmatic responsibilities, the Grand Junction Projects Office has been assigned three portable treatment 
technology projects: evaporative oxidation, thermal desorption, and treated wastewater evaporation, as well as the 
sort, survey, and decontamination project. The Grand Junction Projects Office is responsible for field 
implementation of the sort, survey, and decontamination project at sites including, but not necessarily limited to, 
the Grand Junction Projects Office, the Inhalation Toxicology Research Institute, the Mound Plant, Los Alamos 
National Laboratory, and the Pantex Plant. 

As part of their programmatic responsibilities, the Grand Junction Projects Office will also develop and maintain 
the integrated program schedule to accurately reflect treatment technology development, portable treatment unit 
availability, and Federal Facility Compliance Act Site Treatment Plan enforceable milestones arising from the 
state-issued compliance orders. The integrated schedule must take into account timely authorization/appropriation 
of funds by the U.S. Congress; cooperative permitting efforts between the Albuquerque Operations Office, the 
sites, and affected state regulatory agencies; site completion of required National Environmental Policy Act 
documentation; and efficient work performance throughout the treatment technology design, fabrication, and 
acceptance testing process. Frequent status updates will ensure the program remains responsive to improved 
technologies and the availability of new or expanding offsite treatment capacity that might increase cost and 
performance efficiency. 

This report assumes the Grand Junction Projects Office will be responsible for deploying, operating, and 
maintaining the portable treatment units as they become available through the individual site technology projects, 
and will assist the Albuquerque Operations Office in determining the feasibility of various privatization initiatives 
involving the design and/or maintenance and operation of selected mixed waste treatment technologies. As it 
completes its evaluation of private industry interest and the potential cost and performance benefit that might be 
realized through privatization, the Albuquerque Operations Office will determine the final scope of the Grand 
Junction Project Office's responsibility for portable unit operation and maintenance. 

Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
f)' , pp•-aggg 2QQ' 2Q15 a gag agat 223Q 

Mobile Amalgamation Process 96 
Mobile Evaporative Oxidation Process 542 50 
Mobile Macroencapsulation SKID 64 101 
Mobile Packed Bed Reactor/Silent Disc 228 445 
Mobile Plating Wastes (acids/bases) SKID 218 
Mobile Reactive Metals SKID 70 130 
Mobile Sort/Survey/Decontaminate 462 
Mobile Stabilization Process SKID 244 20 
Mobile Thermal Desorption Process 974 337 
Mobile Treatment Maintenance F acllity 329 200 40 
Waste Water Treatment Unit 167 26 

• Project costs represent a subset of total Waste Management costs. 

•• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Major Mixed Waste Treatment Program Activity Milestones 

TASK COMPLETION DATE 

Sort, Survey, Decontamination-Los Alamos National Laboratory Field Work 
Thermal Desorption Mobile Treatment Unit Available 
Mobile Treatment of Mixed Waste at Sandia National Laboratory, New Mexico 
Mobile Treatment of Mixed Waste at Los Alamos National Laboratory, New Mexico 
Mobile Treatment of Mixed Waste at Pantex, Amarillo, Texas 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Low-Level Mixed Waste 

Treatment 
Storage and Handling 

Direct Program ManagemenVSupport 

EX , aas.zggg zgqs 

2,096 1,402 

462 

1,424 228 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

20 

40 

Direct Program Management/Support 

2Q1S zqzp zqzs zqap 

Fiscal Year 

1996 
1997 
2003 
2005 
2006 

1 1fe cys!f 

17,591 

2,312 

8,450 

The Grand Junction Projects Office provides program management and support for the Mixed Waste Treatment 
Program, although these activities are not funded separately through a Program Management account. Program 
management includes developing, managing, and reporting the cost and schedule; developing and implementing 
project plans; and tracking completion of the project tasks in accordance with applicable regulations, Department 
of Energy orders, and program objectives. Program support includes: facility management, personnel management 
and training, health/safety/security oversight, engineering support, administrative support, progress tracking, 
financial management, site-wide environmental data and compliance reporting, stakeholder support/public 
participation, permitting, and contract management. 
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LANDLORD PROGRAM 

The Landlord Program function is to provide a safe, secure, and environmentally sound work place for personnel 
assigned to various Grand Junction Projects Office programs. Effective compliance with regulations and orders 
applicable to operating a federal facility provides the main drivers in establishing levels of necessary support. Full 
Landlord Program support will provide for the facility management and planning operation; energy management 
program; general site maintenance; major maintenance improvements; site engineering support; safeguards and 
security; medical services; environmental monitoring; and nonprogrammatic support services at the Grand Junction 
Projects Office. 

Historically, maintenance activities for the Grand Junction Projects Office were funded from an indirect burden 
applied to the direct labor hours of assigned programs. Because of the transitory nature of this funding, no long
range facility management actions were accomplished. Landlord activities for maintenance, safety, and 
environmental issues were spread among the functional organizations of the Grand Junction Projects Office with 
no overall coordination of requirements. Major maintenance requirements were deferred, and no strategic planning 
for future use was performed. 

In FY 1994, the Office of Environmental Management provided direct funding to establish a landlord program at 
the Grand Junction Projects Office. Funding was provided to accomplish routine and major maintenance projects 
to correct past deficiencies, provide strategic and tactical planning for facility related requirements to support 
programs, and begin a coordinated facility management effort. In FY 1995, efforts were expanded to include 
overall safety, health, and environmental support on a limited basis to improve safety and facility environment. FY 
1996 funding (totaling $8.4 million) added security to the covered functions. The long-term funding needs will be 
based on mission requirements, peaking in FY 1998 and then gradually diminishing through FY 2035. These 
funding levels do not represent new building construction activities; they represent only maintenance of the current 
facilities. 

Funding for the landlord requirements is identified from a bottom-up estimate of the support required using a 
graded approach. Major maintenance requirements are identified from the Capital Asset Management Process 
Condition Assessment Survey data and prioritized accordingly. Routine facility activities are compared against 
historical actuals using Department of Energy audits and surveillance to benchmark compliance and performance. 
Landlord program costs have been shown separately in the estimates but this program is funded by the 
Environmental Restoration program. 
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Landlord Cost Estimate 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 
f" 1 apa.aggp aggn iP'P 3Q11 agag agan agag 

Directly Appropriated Landlord 8,287 8,974 7,094 3,970 2,326 1,460 723 

fX agi's i9'9 32'1 39'9 agat 311'9 iS'' \1ft Gx&''* 
Directly Appropriotod l.lndlord 437 168,256 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

Eliminates for the Full-Time Equivalent needs for the next three years are provided below for the federal, 
contractor, and subcontractor work force. The federal mix includes managers, administrative support, and 
professionals. The contractor and subcontractor mix is mostly engineers, scientists, professionals, and labor 
personnel involved in planning and conducting the day-to-day activities of the site. 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Department of Energy currently has a Federal Acquisition Requirements-based contract to provide 
management, engineering, and scientific services to the Grand Junction Projects Office in support of the 
Department programs. Two new small-business, performance-based contracts, which will be awarded by July 1, 
1996, will replace the current contract. These contracts will have a three-year base period and two one-year 
options. The Environmental Management program has determined the Grand Junction Projects Office will be 
assigned additional projects based on successful pursuit and completion of ongoing assignments. Options for 
future use of the office will be evaluated as these new contracts progress. 
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Future Full-Time Equivalent Needs 

With respect to the Albuquerque Grand Junction Projects Office Major Project, the Mixed Waste Treatment 
Facility Project will be completed in FY 1996 and the Grand Junction Projects Office Remedial Action Project will 
be completed in FY 1998. The Full-Time Equivalent levels for the remaining projects (Long-term Surveillance 
and Maintenance, Uranium Lease Program, Waste Management Operations, Waste Minimization/Pollution 
Prevention, and the Mixed Waste Treatment Program) and the Landlord Program will total approximately 140 for 
FY 1999, with continual declines through FY 2035. The mix will be modified to include scientists, administrators, 
and other professionals and crafts people. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Grand Junction Projects Office. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~lll"i8QQ ?QQI au~u 18~1 au au 1811 auau 
Environmental Restoration 7,509 5,865 5,716 5,781 5,859 5,862 5,841 

Waste Management 3,962 1,626 80 
Directly Appropriated Landlord 8,267 8,974 7,094 3,970 2,326 1,460 723 

Ttl!'' 18 zoe ,,,, '? nzp 873' AlA§ 7 aaa n 5'' 

g;aua1 IIMQ ~~~ iQIQ IIlii IQIQ IQM 
Environmental Restoration 5,892 4,051 4,103 4,103 4,103 4,102 4,102 

Waste Management 
Directly Appropriated Landlord 437 
1 A'ft1 o aae 4 9§1 4 '93 1:193 4 '23 .t lQ? ''9? 

gjljig 18~1 1818 1811 1811 1811 a~uu 1111 liiK&II• 
Environmental Restoration 4,103 4,103 4,102 4,102 4,102 466,914 
Waste Management 28,353 
Directly Appropriated Landlord 186,256 ,.,,,, 1'93 4'90 4 '2' 4 '22 41Q? 'ftl §?3 
• Total Life Cycle Is the sum of the annual costs In conltant FY 1996 dollars. 
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COMPARISON WITH PREVIOUS ESTIMATE 

Since the publication of the 1995 Baseline Environmental Management Report, it has been determined that the 
Uranium Lease Management program will be completed in FY 2007 instead of 2030; the Long-Term Surveillance 
and Monitoring program, administered by the Grand Junction Projects Office, will extend beyond 2000; and the 
Landlord and Waste Management Operations/Pollution Prevention programs will continue to be funded at 
decreasing levels through FY 2035 to support the overall site mission. 

Comparison Table 

FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 

Activity Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 604,889 10,470 466,914 -127,505 -21 

Waste Management - - 28,353 28,353 -

Landlord 252,231 6,140 166,256 -79,835 -32 

Program Management 2 1,549 2,140 - - -

Site Total 858,669 18,750 661,523 -178,396 -21 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

Although the Mixed Waste Treatment program was discussed in the 1995 Baseline Environmental Management 
Report, associated costs were not included. Since the 1995 Baseline Environmental Management Report, the 
evaluation of private industry interest in this program has been initiated and direct program management/support 
has been included in the costs. These revisions have reduced the total site estimate by approximately 21 percent. 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

The Rocky Flats Environmental Technology Site is located approximately 26 kilometers ( 16 miles) northwest of 
downtown Denver in Jefferson County. The site is near a large metropolitan area that is currently experiencing 
rapid growth and development. Approximately 2.1 million people live within an 80-kilometer (50-mile) radius of 
the site. Current growth trends in the area are projected at 30 percent within the next 20 years. 
The site is located at an elevation of approximately 1,800 meters (6,000 feet) on a geological bench called Rocky 
Flats. This bench flanks the eastern edge of the foothills of the Rocky Mountains, slopes down gradually to the 
east, and overlooks the Denver metropolitan area. The primary facilities are located on 155 hectares ( 384 acres) 
within the Industrial Area of the site. This core area is in the center of the site and contains more than 400 
manufacturing, chemical processing, laboratory, and support facilities, which were formerly used to produce 
nuclear weapons components. Approximately 2,320 hectares (5,800 acres) of the 2,486-hectare (6,216 acre) site 
are preserved as open space. This open space contains few facilities and serves as a buffer zone for the core area. 

LOCALITY MAP 
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Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

1996 Appropriation 
1997 Congressional Request 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

Total 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

Total 

Estimated Site Total 

(Thousands of Current Year Dollars) 

545,108 
These levels reflect the current esffmates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 

~;z; ~ ~i§-~ggg .:gg~ jj;g~g iQJ; iUiU ii:Ui~ jj;g~g 
241,396 165,054 141,680 111,127 82,448 46,346 31,264 

97,560 69,281 91,614 99,732 132,253 162,277 226,501 

104,659 81.515 77,132 73,791 75,891 56,131 29,920 

107,886 104,469 104,604 103,364 104,322 102,658 104,678 

551,501 420,318 415,030 388,014 394,914 367,413 392,363 

~ii:U~A ilUdU ii:UdA ii:UAU iUAA jj;ggg iUIA I ill (ii~"ill. 
9,230 8,676 6,000 6,000 4,246,111 

149,816 66,337 54.805 21,021 3,644 5,874,197 

21,104 14,483 11,569 5,337 2,757,665 

80,851 36,845 29,507 7,803 1,221 4,441,038 

261,001 126,342 101,881 40,161 4,665 17,319,010 . Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars . 

FACILITY MISSION 

Rocky Flats was built in 1951. From 1952 to 1989, the site's primary mission was to produce nuclear weapons 
components. The final products included compo._nents and assemblies manufactured from uranium, plutonium, 
beryllium, stainless steel, and other metals. Production activities included metalworking, fabrication and 
component assembly, plutonium recovery and purification, and associated quality control functions. Research and 
development in the fields of chemistry, physics, metallurgy, materials technology, nuclear safety, and mechanical 
engineering were conducted to accomplish this mission. 

In 1989, many of the site's nuclear production functions were suspended after a safety review temporarily shut 
down plutonium operations. Following an extensive review, which included considerable independent oversight, 
Building 559, an analytical laboratory, was allowed to resume limited plutonium operations. Building 707, a 
plutonium foundry and machine shop, also successfully underwent the same type of independent oversight and 
obtained authorization from the Secretary of Energy to resume limited plutonium operations to stabilize plutonium 
oxide and repackage plutonium for safe storage. Production activities at the site resulted in the contamination of 
facility and environmental media with chemical and radioactive substances. 

Rocky Flats was placed on the Superfund National Priorities List in 1989. In 1991, the Department of Energy 
entered into a cleanup agreement with the two principal regulatory agencies overseeing cleanup activities: the 
Environmental Protection Agency and the Colorado Department of Public Health and the Environment (formerly 
called the Colorado Department of Health). This Federal Facility Agreement and Consent Order, known as the 
Interagency Agreement, provides a legally enforceable framework for assessing the nature and extent of 
contamination; determining the risks posed by that contamination to workers, the public, and the environment; and 
implementing actions designed to remediate the contamination. 

The Interagency Agreement is currently under renegotiation and is expected to be replaced by a new cleanup 
agreement in the near future. Successful renegotiation is expected to resolve some, but not all, of the regulatory 
issues identified for the site. Selected renegotiation of compliance with a number of Department of Energy Orders 
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also is under way. Other areas of uncertainty also exist. The implications of the Defense Nuclear Facilities Safety 
Board Recommendations and the Price Anderson Act Amendments are still under review. 

SITE MAP 
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In January 1992, the termination of nuclear production changed the primary mission of the site from nuclear 
weapons production to cleanup and restoration. Landlord responsibility for the site was transferred from the 
Department of Energy Office of Defense Programs to the Environmental Management program in FY 1994. 

The greatest liability at Rocky Flats is the potential health and safety risks posed by the presence of large amounts 
of Special Nuclear Material in its various forms. Special Nuclear Material consists of plutonium metal and oxides, 
as well as enriched uranium metal and oxides. Rocky Flats has 12.9 metric tons (14.2 tons) of plutonium (nearly 
15,000 items) and 6.7 Metric Tons (7.4 tons) of highly enriched uranium in nuclear weapons parts, materials, 
process residues, and wastes. Much of this material has been stored in temporary packaging since 1989, when 
production operations involving radioactive materials were suspended. Approximately 30,000 liters (7,800 
gallons) of plutonium solutions and 2,700 liters (700 gallons) of highly enriched uranium acid solution are stored 
in tanks that were not designed for long-term storage. Also, numerous former production process buildings contain 
gloveboxes, instruments, machine tools, walls, floors, tanks, pipes, and ducts contaminated with radioactive and 
hazardous materials. 

The site's waste inventory includes approximately 3,200 kilograms (7, 100 pounds) of plutonium in residues, 600 
cubic meters (800 cubic yards) each of transuranic mixed and transuranic waste, 18,000 cubic meters (24,000 cubic 
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yards) of low-level mixed waste, 5,500 cubic meters (7,200 cubic yards) of low-level waste, and 230 cubic meters 
(300 cubic yards) of hazardous waste. 

From an environmental restoration standpoint, 177 Individual Hazardous Substance sites have been identified, 
prioritized, and grouped into 16 operable units according to location and type of contamination. Individual 
Hazardous Substance sites with potentially higher health and environmental risks are being addressed first. 

There are more than 400 structures at Rocky Flats. Of these structures, 19 contain the majority of the Special 
Nuclear Material, classified products, radioactive and hazardous inventories, and radioactive and chemical 
contamination. The remainder of the facilities are uncontaminated or marginally contaminated support facilities. 
Some of these facilities are currently being evaluated for conversion to nondefense use. 

FUTURE USE 

The Rocky Flats future land-use decision process requires input from the public, environmental scientists, risk 
managers, land-use planners, regulatory specialists, and social scientists. To assist future site use decisionmaking, 
a working group was established to determine stakeholder and regulatory agency preferred future-use options. The 
Future Site Use Working Group consists of representatives from private and public constituencies: city and county 
governments, environmental and activist groups, landowners, economic development interests, neighborhood 
associations, federal and state regulatory agencies, and the Department of Energy. The group was charged with 
developing long-term, future-use options for the Rocky Flats site. The recommendations developed by the group 
were communicated to the Secretary of Energy on June 22, 1995. 
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The working group's recommendations were divided into three phases based on cleanup activities and the 
existence of radioactive material and waste onsite: (1) Phase I- inventory plutonium and wastes and consolidate 
onsite; (2) Phase II- remove consolidated plutonium and waste from the site; and (3) Phase III- complete initial 
cleanup. The Buffer Zone would remain primarily as preserved and managed open space with Controlled Access 
and protected critical natural areas. The Industrial Area would be cleaned up to levels enabling the conduct of 
environmental technology activities. No formal decision has been made regarding the site's final end state; 
however, the future use assumed for this report is illustrated in the Future Use map. 

This baseline estimate closely follows the Future Site Use Working Group's recommendations, with the exception 
of the proposed Corrective Action Management Unit and a Resource Conservation and Recovery Act Subtitle C 
disposal cell. The future-use assumptions in this report have not been approved by Department of Energy 
Headquarters, the State of Colorado, or other affected stakeholders. These assumptions do not represent a decision 
regarding waste disposal, but result from a parallel planning activity currently in progress at Rocky Flats called the 
Accelerated Site Action Project or ASAP. 

However, the details of the 1996 Accelerated Site Action Project plans were not available in time for incorporation 
into the 1996 Baseline Environmental Management Report. The Accelerated Site Action Project is a breakthrough 
planning approach for the site. It seeks to accomplish accelerated risk reduction and cleanup of the site decades 
before the path forward presented by the 1996 Baseline Environmental Management Report and for billions of 
dollars less in total costs. The Accelerated Site Action Project was developed as a phased effort to increase the 
efficiency of the nuclear material and facility stabilization and environmental cleanup activities, which are viewed 
as slow, uncertain in outcome, and costly. The basic premise of the Accelerated Site Action Project planning 
approach was to identify the interim and end states for the site and then to move aggressively toward these states. 
Early conclusions of the Accelerated Site Action Project planning effort were that the site should focus on 
plutonium stabilization and consolidation, deactivation of nuclear facilities (to recoup the high facility baseline 
costs) and then focus on decommissioning and environmental cleanup. Areas investigated in depth during the 
Accelerated Site Action Project are Special Nuclear Material, Waste Management, Facility Decommissioning, 
Environmental Restoration, Infrastructure, Cost and Schedule, Implementation and Risk. The Accelerated Site 
Action Project process has led to several interesting possibilities such as accelerated deactivation of high operating 
cost facilities to reduce operating costs quickly, and preferential stabilization of plutonium to reduce risk. The 
Accelerated Site Action Project will form the basis of the next Baseline Environmental Management Report for 
Rocky Flats. 
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NUCLEAR MATERIAL AND FACILITY STABILIZATION 

Facility stabilization, maintenance, and monitoring involves the ongoing management of facilities until their 
ultimate disposition is achieved. Site facilities include buildings for chemical and metallurgical processing 
operations, as well as buildings contaminated with radiological and hazardous materials. The major nuclear 
material and facility stabilization activities for the site include consolidating and storing Special Nuclear Material, 
facility operations, surveillance and maintenance, and residue stabilization and facility deactivation. Stabilization 
activities are necessary to place residue materials in a stable configuration for safe storage and management and to 
begin the process of deactivating facilities. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION MAP 
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Consolidation will result in a single Special Nuclear Material storage facility. Currently, Special Nuclear Material 
is stored within eight buildings in the Protected Area. The Special Nuclear Material is in various physical and 
chemical forms in a variety of packaging and containers. Because plutonium production operations were initially 
shut down temporarily, the solid Special Nuclear Material inventory remains primarily in temporary packaging, 
which will eventually show signs of degradation. As the packaging continues to age, the potential for release of 
package contents increases. Therefore, it is necessary to stabilize and upgrade the packaging and storage 
configuration. Repackaging the plutonium items into newly designed containers will improve material stability and 
allows for the collection and stabilization of plutonium oxides for long-term storage. Thermal stabilization 
(controlled heating) activities will eliminate the inherent ability for unstable oxides to ignite spontaneously. 
Repackaging for long-term storage is expected to be complete in FY 2002. 

COLORADO 24 



The largest contributor to the annual cost of facility operations has been the safe operation and maintenance of 19 
buildings in which radioactive and other hazardous materials are stored or handled. These buildings were 
originally used for manufacturing processes and were designed to allow safe work on fissile materials or other 
radioactive materials. These facilities were operated, monitored, and maintained to ensure public, environmental, 
and worker safety. Several buildings have been in service for almost 40 years and are approaching or have 
exceeded their design life. Older buildings have higher maintenance requirements, and upgrades are needed to 
ensure ongoing safety. Operation, surveillance, maintenance, and monitoring activities are recurring activities that 
will continue until the buildings are decommissioned or turned over for commercial reuse. 

Major Nuclear Material and Facility Stabilization Activity Milestones 

886 Nuclear Safety Facility 
Stabilization 
Deactivation 
Surveillance and Maintenance 

444 Manufacturing Facility 
Stabilization 
Deactivation 
Surveillance and Maintenance 

991 Production Warehouse 
Stabilization 
Deactivation 
Surveillance and Maintenance 

779 Plutonium Development 
Stabilization 
Deactivation 
Surveillance and Maintenance 

881 Manufacturing/General Support 
Stabilization 
Deactivation 
Surveillance and Maintenance 

707 Production Building 
Stabilization 
Deactivation 
Surveillance and Maintenance 

771 Plutonium Recovery Facility 
Stabilization 
Deactivation 
Surveillance and Maintenance 

883 Rolling and Forming Facility 
Stabilization 
Deactivation 
Surveillance and Maintenance 

776n77 Manufacturing/ Assembly 
Stabilization 
Deactivation 
Surveillance and Maintenance 

865 Metallurgy /Process Development 
StabilizatiOn 
Deactivation 
Surveillance and Maintenance 

371 Plutonium Recovery Building 
Stabilization 
Deactivation 
Surveillance and Maintenance 

SS9 Plutonium Analytical Lab 
Stabilization 
Deactivation 
Surveillance and Maintenance 

460 Manufacturing Facility 
Stabilization 
Deactivation 
Surveillance and Maintenance 

TASK COMPLETION DATE 
Fiscal Year 

2000 
2002 
2009 

1999 
2001 
2004 

2002 
2005 
2009 

2004 
2007 
2009 

2008 
2010 
2026 

2010 
2013 
2014 

2008 
2013 
2014 

2015 
2017 
2018 

2015 
2018 
2019 

2019 
2021 
2022 

2020 
2023 
2024 

2028 
2030 
2031 

N/A 
2040 
2040 
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Rocky Flats is organized into 51 scheduling/transfer units. Thirteen major scheduling/transfer units encompassing 
the plutonium processing and production buildings constitute almost all of the site's stabilization and deactivation 
costs. The remaining 38 scheduling/transfer units comprise administrative support and ancillary buildings, trailers, 
and tents, whose associated stabilization and deactivation costs are not included in this estimate because they 
account for less than one percent of the total stabilization and deactivation cost. A brief description of each of the 
major scheduling/transfer units is provided below: 

886 Nuclear Safety Facility - Building 886 was used to conduct critical mass experiments to support the nuclear safety program at 
the site. Ancillary buildings include T760B, 828, 875, 880, T886A, T886B, T886C, and 888. 

444 Manufacturing Facility - Building 444 is a manufacturing building for depleted uranium, beryllium, and stainless steel 
component fabrication and assembly. Building 444 is classified as a nonreactor support facility because the facility contains and 
processes depleted uranium. Ancillary buildings include 427, 439, T439A, T439D, T444A, 445, 446, 447, T447 A, 448, 449, 450, 
451,453,454,455,457,461, and 462. 

991 Production Warehouse- Building 991 received, stored, packaged, and shipped all types of product-oriented radioactive, 
nonradioactive, and nonradioactive hazardous materials. Deliveries were received from onsite and offsite. Ancillary buildings 
include 967, 968, 980, 984, 985, 989, 996, 997, 998, and 999. 

779 Plutonium Development- Building 779 was Rocky Flat's principal plutonium process development laboratory. Building 779 
includes specialized physical metallurgy, mechanical testing, joining, stockpile evaluation laboratory applications, and Special 
Nuclear Material storage areas. Ancillary buildings include 7~5, 727, 729, 779, 780, 782, 783, 784, 785, 786, T779A, 780A, 780B, 
and 787A. 

881 Manufacturing/General Support- Building 881 was used primarily to process uranium. It is presently used for nonradioactive 
metals production and general site administration. Ancillary buildings include 881 F, 881 G, 882, 885, 887, and 890. 

707 Production Buildjng- Building 707 housed the plutonium manufacturing facility, including foundry operations; metal rolling, 
forming, heat treating, and debrimming operations; machining operations; chip burning facilities; inspection operations; 
nondestructive testing operations with X-ray facilities; assembly operations; and various other operations required in plutonium 
trigger manufacturing and assembly operations. Ancillary buildings include T707B, T707S, 708, 709, 711, 711 A, 717, 718, 731, 
763, and 778. 

771 Plutonium Recovery Facility- Building 771 was Rocky Flats' plutonium recovery process facility. Building 771's previous 
operations included management of the plutonium aqueous recovery facility, the alloy leaching facility, the processing line for 
laboratory waste, the (nonoperational) incinerator facility, various storage and plutonium pressing areas, analytical laboratory areas, 
and research and development areas. Ancillary buildings include 262, 714, 714A, 714B, 715, 715A, 716, 717, 728, 770, 771 A, 
771B, 771C, T771A, T771B, T771C, T771D, T771E, T771F, T771G, T771H, T7711, T771J, T771K, T771L, 772, 772A 774, 
774A, 774B, and 775. 

883 Rolling and Formjng Facility- Building 883 is a metal rolling and forming building for the processing of depleted uranium, 
stainless steel, and other nonradioactive materials. Building 883 is classified as a nonreactor nuclear support facility because it 
contains and processes uranium parts for defense applications. The only ancillary building to 883 is 879. 

776/777 Manufacturing/Assembly- Building 776 was the site's plutonium production, processing, and waste management facility. 
Building 777 contains nondestructive testing disassembly operations, waste storage, welding, and pressure testing. Ancillary 
buildings include 701,702,703,710,712, 712A, 713, 713A, 730, and 781. 
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865 Metallurgy/Process Development - Building 865 is a development and production support building with an emphasis on 
stainless steel, beryllium, and depleted uranium. Building 865 is classified as a nonreactor nuclear support facility because the 
facility contains and processes depleted uranium. Ancillary buildings include 827, 863, 865A, 866, 867, and 868. 

371 Plutonium Recovery Building- Building 371 and its ancillary buildings were originally designed to house the physical and 
chemical operations for recovering and refining plutonium metal and americium oxide. Building 371 contains Special Nuclear 
Material storage areas and waste and residue storage and may be used for the processing of residues or consolidation of Special 
Nuclear Material. Ancillary buildings include 223 Tank, 231 A, 231 B, T371 H, T371 J, T371 K, 373, 374, 376, T376A, 377, 378, 
381, 383, and 384. 

559 Plutonium Analytical Lab- Building 559 is a nonreactor nuclear analytical laboratory, whose primary purpose is to provide 
Rocky Flats with timely, cost-effective spectrochemical, chemical and mass spectrometric support for plutonium operations. 
Building 559 operates as a category III facility, limited to less than 2,000 grams (4.4 pounds) of plutonium. Ancillary buildings 
include 528,557,560,561,562,563,564, and 732. 

460 Manufacturing Facility- Building 460 is a modern nonnuclear manufacturing facility for fabricating reservoirs, tubes, and 
nonfissile pit components. The building has never processed any Special Nuclear Material, depleted uranium, or beryllium. There 
are no ancillary buildings associated with this scheduling/transfer unit. 

PRE-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Buildings that will be shut down remain staffed to accomplish building baseline activities. These activities are 
designed to maintain compliance with operational safety requirements, environmental regulations, and waste 
management requirements. Management, operations, facility-specific training, and maintenance activities all 
support compliance with these requirements and provide general building support in the areas of health and safety 
operation; nuclear safety; technical, administrative and custodial support; utility services; and waste management 
activities. 

These activities involve all site facilities that were used for nuclear and nonnuclear weapons production, recovery 
processes, research and development, laboratory activities, calibration and monitoring, and maintenance and 
support, as well as those facilities that contained radioactive or hazardous materials. 

STABILIZATION 

Stabilization activities include Special Nuclear Material consolidation and repackaging, removal of plutonium 
holdup, residue stabilization, and removal of material such as waste and chemical supplies. Stabilization impacts 
all facilities involved in the processing of radioactive or hazardous materials. 

Special Nuclear Material Consolidation and Repackaging 
To clean up the site and convert it to another use, Special Nuclear Material must be removed from the individual 
buildings and either shipped offsite or consolidated into a minimal number of locations. To allow for consolidation 
of the Special Nuclear Material, building modifications must be completed or a new facility must be constructed. 
More than 2,000 items must be shipped to the Oak Ridge Reservation, Savannah River Site, and Los Alamos 
National Laboratory. Also, a significant amount of waste storage capacity, including permitted transuranic mixed 
and low-level mixed waste storage space, must be eliminated to accommodate consolidation. Consolidation of 
Special Nuclear Material into Building 371 is expected to be completed in FY 2000. Special Nuclear Material 
consolidation will allow the Protected Area to be downsized, thereby reducing annual operating costs by reducing 
the need for safeguards and security and building baselines in various facilities. In addition, consolidation of 
Special Nuclear Material will allow easier access for remediation of the Industrial Area. 

Plutonium metal and oxides are located in Buildings 371,559,707,771,776/777,779, and 991. Enriched 
uranium metal and oxides are located in Buildings 371, 707, 777, 779, 886, and 991. Plutonium metal forms 
include buttons, ingots, finished and semi-fabricated weapons parts, pits, scrap, scrub alloy, and samples. 
Plutonium oxide forms include oxide from various processes and samples. Enriched uranium solid forms include 
weapons parts and experiment parts. Packaging configurations for these materials vary. The materials are stored in 
gloveboxes, other low-oxygen enclosures, and vaults. 
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Management objectives for these materials include near-term processing to stabilize and repackage, consolidation 
within a single building for interim storage, long-term repackaging to bring them into compliance with the 
Department of Energy standard 50-year storage configuration, and shipping to other the Department of Energy sites 
as required. 

Plutonium Holdup 
Plutonium operations were discontinued in 1989. Some glovebox exhaust systems contained more than the 
recommended levels of fissile material, and the operations curtailment continued until hazards associated with duct 
material were adequately characterized and evaluated. Some of these ducts have been remediated, and others have 
been evaluated to demonstrate that they do not pose any significant hazard in their present condition. Ducts will be 
evaluated to establish their safe condition and then they will be removed and dispositioned during the 
decontamination and decommissioning of each building. In the interim, safety evaluations will identify the 
conditions and controls necessary to maintain the material safely in the ducts. 

Residue Generation and Handling 
Residues include plutonium-contaminated scrap materials or process byproducts once held in reserve at the site 
pending plutonium recovery operations. Residues are now considered waste because the current plutonium 
stockpile is sufficient. Mixed residues are residues with a hazardous waste constituent/characteristic and must be 
managed in accordance with both appropriate radioactive waste regulations and hazardous waste regulations. 

Residue Treatment 
The Nuclear Material and Facility Stabilization program manages residue treatment, after which the generated 
waste is handed off to the Waste Management program for storage and disposition. In 1994, the Defense Nuclear 
Facilities Safety Board prepared a set of recommendations for management of residues. The principal 
recommendation, 94-1, requires that potentially unstable residues be processed as soon as possible and rendered 
safe for interim storage. This recommendation includes a three-year time frame to convert materials for safe 
interim storage and requires that all material meet long-term storage standards within eight years. This report 
assumes compliance with the Defense Nuclear Facilities Safety Board recommendation, and all residues will be 
stabilized and converted to transuranic mixed, transuranic, low-level mixed, and low-level waste in preparation for 
achieving the appropriate waste acceptance criteria and eventual disposal. 

Solid Residue Stabilization 
Solid residues are byproducts of historical plutonium operations and are categorized into 97 types. Typical 
residues are metal, glass, graphite, crucibles, salts, combustibles, filters, gloves, ion exchange resins, incinerator 
ash, and sludge. The composition of residues ranges from about 0.1 percent to 80 percent plutonium, with an 
average concentration of 3 percent. Approximately 840 cubic meters (1, 100 cubic yards) of residues are currently 
stored in 208-liter (55-gallon) drums, 38-liter (to-gallon) drums, or 1- and 2-liter (1- and 2-quart) stainless steel 
cans. Residue storage locations include Buildings 371, 707, 771, 776, 777, and 779. Approximately 433 cubic 
meters (567 cubic yards) of the residues are categorized as mixed residues; that is they are contaminated with 
Resource Conservation and Recovery Act-regulated hazardous constituents or exhibit hazardous characteristics. 

The objectives for stabilizing solid residues involve eliminating the cause of drum pressurization and hydrogen gas 
buildup, and eliminating or neutralizing ignitable, reactive, toxic, corrosive, or shock-sensitive materials. The 
stabilized materials will then be packaged to meet Waste Isolation Pilot Plant Waste Acceptance Criteria and will 
be sent to the Waste Isolation Pilot Plant for disposal. 

Liquid Residue Stabilization 
Liquid residues, consisting of approximately 30,000 liters (7,700 gallons) of plutonium-bearing solutions, are 
currently stored in tanks and process lines at the site, primarily in Buildings 771 and 371. This amount includes 
various four-liter (one-gallon) bottles stored in Buildings 371,559,776,777, and 779. Before the 1989 
curtailment of plutonium production activities at the site, the Department would have stabilized these solutions 
through the plutonium recovery or waste treatment processes. When plutonium solution processing was curtailed, 
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solutions were left in various stages of the recovery process equipment, including pipes, tanks, and bottles. There 
are also 2,700 liters (700 gallons) of highly enriched uranium-bearing solutions (uranyl nitrate) stored in tanks in 
Building 886. Removal of these solutions wiii eliminate nuclear safety risks, significantly reduce worker safety 
risks, and reduce the level of security and surveillance required in Building 886. 

The objectives for the solution stabilization program involve eliminating plutonium-bearing solutions by 
converting them to a more stable solid form. Treatment for solutions containing greater than six grams per liter 
(six grams per quart) plutonium will include precipitation of plutonium followed by cementation of filtrates and 
thermal stabilization of the resulting plutonium oxide precipitate. Solutions with less than six grams per liter (six 
grams per quart) plutonium wiii be cemented directly. The resulting plutonium oxide will be stored, and cemented 
solutions will be stored as either transuranic waste pending shipment to the Waste Isolation Pilot Plant or as low-

. level mixed waste. Any sludges that may be generated will be stored until a process for treating them is developed. 
The highly enriched uranyl nitrate solutions will be converted to a solid uranium oxide for storage, pending 
disposition decisions. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Facility surveillance and maintenance, environmental monitoring, and other essential support activities occur 
during the post-stabilization period as required to protect the safety and health of the workers, the public, and the 
environment. 

DEACTIVATION 

Deactivation prepares any facility, area or scheduling/transfer unit for decontamination and decommissioning or 
some other use such as commercial reuse. Deactivation will reduce risks associated with the areas. As a result, 
baseline costs will be reduced through the eventual elimination of surveillance and maintenance activities. 
Activities included under deactivation include de-energizing electrical and pressure sources, isolating and/or 
removing gloveboxes, and process-line draining and isolation. Deactivation activities are required for surplus 
buildings, equipment systems, modules, and other ancillary structures. 

The major uncertainty of the deactivation, decontamination, and decommissioning activities involves time phasing 
and lack of definition of a formal end state. Decisions concerning long-term site and facility use may develop, and 
may modify these plans. The systems configuration changes and level of encapsulation will be determined by the 
scope of the requested deactivation. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

After deactivation, this report assumes that individual facilities will be transferred to the Environmental Restoration 
program for decommissioning and final disposition. Costs in this category include activities required to maintain 
facilities prior to their transfer for decommissioning. 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~ 3111-aaaa aaaA ii:UlQ ii:U3A aaaa aaaa iQ~Q 
Pre-Stab. Surveil. and Maintenance 10,296 7,864 4,510 2,133 711 

Stabilization 180,916 112,075 96,170 56,537 51,337 9,500 5,700 
Post-Stab. Surveil. and Maintenance 2,880 2,850 2,850 2,850 2,850 2,850 2,850 
Deactivation 484 1,998 7,734 17,134 6.422 12,100 2,604 
Post-Deact. Surveil. and Maintenance 267 416 2,473 1,129 1,897 111 
Direct Program ManagemenUSupport 46,640 40,000 30,000 30,000 20,000 20,000 20,000 
Tqtn! ?11 aee ]§§ 9§4 141 AAQ '111?7 8?1fA .t8 3'' 31 ?Of 

~aa~~ aa~a aa~A aaaa aaaa iUIQ iiUII llli,Kill. 
Pre--Stab. Surveil. and Maintenance 127,570 

Stabilization 2,561,172 
Post-Stab. Surveil. and Maintenance 2,650 2,280 125,550 

Deactivation 396 244,260 
Post-Deact. Surveil. and Maintenance 360 33,359 

Direct Program ManagamenUSupport 6,000 6,000 6,000 6,000 1,154,200 

Tgtnl 9239 8§7§ A POP n oog 1 ?18 11' 
• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

The following table summarizes the approximate life-cycle volumes of waste generated by Nuclear Material and 
Facility Stabilization Operations that will be transferred to the Waste Management program for disposal. 

Nuclear Material and Facility Stabilization Waste Type and Volume Table 

Life-Cycle Volume 
Waste Type (cubic meters) (cubic yards) 

Transuranic Mixed 1,468 1,923 

Transuranic 1,449 1,898 

Low-Level Mixed 16,439 21,535 

Low-Level 10,672 13,980 

Hazardous 1,388 1,818 

Sanitary 240,480 315,028 

Direct Program Management/Support 

Direct program management support assures compliance with existing agreements and reduces the risk and costs 
associated with management of the inventory of Special Nuclear Material. Program management activities include 
assessment and response to recent regulatory changes, exploration of regulatory flexibility, development of 
strategies and planning baselines, and tracking and reporting on budgets and performance. 

ENVIRONMENTAL RESTORATION 

The primary objective of the Environmental Restoration program at Rocky Flats is to assess and clean up the site in 
compliance with applicable environmental laws and regulations. Environmental restoration activities include 
characterizing the extent and nature of contamination and its potential risks; removing and/or stabilizing 
contaminant sources; remediating contaminated soils, ground water, and surface water; decontaminating and 
decommissioning surplus facilities; and conducting surveillance and post-closure monitoring activities. Rocky 
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Flats was placed on the National Priorities List in 1989. See the Site Map for environmental restoration activity 
locations. 

As noted in the Facility Mission section, the regulatory driver at Rocky Flats is the Interagency Agreement. The 
Interagency Agreement established specific milestones and time frames for remedial actions, as well as penalties 
for noncompliance with the agreement. This agreement established parameters for cleanup of potential radioactive, 
hazardous, and mixed waste contamination resulting from past operations at Rocky Flats at the original 177 
Individual Hazardous Substance Sites. Rocky Flats prioritized the original 177 inactive Individual Hazardous 
Substance sites into 16 operable units. The operable units form the basis for planning, scheduling, budgeting, and 
prioritizing environmental restoration activities.~ 

I 

The remediation of Rocky Flats's 16 operable units will generate a variety of waste contaminated with hazardous 
and radioactive substances, including waste derived from investigative activities (for example, soils and pond 
sludge). Many of these remediation activities will generate secondary waste streams, which will require follow-up 
treatment, storage, and disposal. 

Treatment, storage, and disposal activities for environmental restoration include designing and constructing 
treatment, storage, and disposal facilities, including: ( 1) a soil washing facility, (2) a site-wide treatment facility, 
(3) decontamination pad upgrades, (4) an interim bulk storage facility, (5) an Investigatively Derived Material 
storage facility, (6) a pre-filtration facility, and (7) an onsite Corrective Action Management Unit. 

Major Environmental Restoration Activity Milestones 

881 Hillside 
Assessment 

903 Pad, Mound, and East Trenches 
Assessment 
Remedial Action 

Offslte Areas 
Assessment 

Solar Ponds 
Remedial Action 

Corrective Action Management Unit 

Woman Creek 
Assessment 

Walnut Creek 
Assessment 

Present LandOll 
Remedial Action 

Industrial Area 
Assessment 
Remedial Action 

West Spray Field 
Assessment 

Inside Building Closures 
Assessment 

Decommissioning 

Long-Term Surveillance and Monitoring 

TASK COMPLETION DATE 
Fiscal Year 

1996 

2001 
2002 

1997 

2000 

2002 

2002 

1998 

1998 

2015 
2015 

1996 

1996 

2055 

2055 
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Operable Unit 1 - 881 Hillside 

Operable Unit 1, composed of 11 Individual Hazardous Substance Sites, is located at the 881 Hillside Area north 
of Woman Creek in the southeast section of Rocky Flats, approximately 3.2 kilometers (2 miles) from the eastern 
outer edge of the buffer zone at Indiana Street. Isolated areas of the shallow ground water were contaminated in 
the 1960s and 1970s with solvents and radionuclides. Operable Unit 1 has been treated as a high-priority Operable 
Unit because of potentially elevated concentrations of organic compounds in the near-surface ground water and the 
proximity of the contaminants to the Woman Creek drainage system. Until the Woman Creek Reservoir was 
completed, diverting water from Woman Creek, Woman Creek led to Standley Lake, which is an offsite drinking 
water supply for the city of Westminster. 

The contaminants found in Operable Unit 1 include volatile organic compounds, carbon tetrachloride in ground 
water, and polycyclic aromatic hydrocarbons in surface soils. Plutonium has been found in an isolated location and 
removed by means of an Accelerated Response Action completed in October 1994. The Preferred Alternative for 
Operable Unit 1 is soil excavation and ground-water pumping. Surface soil polycyclic aromatic hydrocarbon 
contamination is estimated to cover approximately 3,700 square meters (40,000 square feet). Ground water 
requiring treatment is being collected at less than 4 liters (1 gallon) per minute. The types of media that have been 
contaminated include alluvial soils and ground water. Ground-water contamination with volatile organic 
compounds is localized. Local geologic features and sparse occurrence of actual ground water have minimized 
migration. 

ASSESSMENT 

The Department has completed three-phased remedial investigations. The Final Phase II remedial investigation 
report was submitted to the regulatory agencies in June 1994. The remedial investigations indicated the presence 
of volatile organic compounds in the soils. The Final Feasibility Study and Draft Proposed Plan for Operable Unit 
1 were submitted in February 1995 and May 1995 respectively. The Final Record of Decision is planned to be 
submitted by June 1996. 

REMEDIAL ACTION 

An interim remedial action at Operable Unit 1 involved constructing an underground drainage system (French 
drain) that intercepts and contains near-surface ground water flowing from the 881 Hillside Area. The interim 
remedial action construction has been completed. 

The ground water collected as part of the interim remedial action is treated with an ultraviolet/peroxide system at 
the Building 891 treatment facility and then released into the Sound Interceptor Ditch above Woman Creek. The 
treated water meets Safe Drinking Water Act standards. 

Operable Unit 2 - 903 Pad, Mound, and East Trenches 

Operable Unit 2 includes 20 Individual Hazardous Substance Sites located in the east Buffer Zone, 903 Pad, and 
the Mound Area. Contamination resulted from leaking drums, drum storage spills, oil burning residues, pallet 
burning residues, flattened-drum disposal, sewage sludge disposal, plutonium- and uranium-contaminated waste 
disposal, and surface water runoff from the Protected Area. Volatile organic compound contaminants 
(trichloroethane, tetrachloroethylene, and carbon tetrachloride) have been identified in a ground-water plume that 
covers approximately 513,333 square meters (5,500,000 square feet). This report assumes that approximately 
24,427 cubic meters (32,000 cubic yards) of soil are contaminated by low concentrations of uranium, plutonium, 
and americium. No stabilization or decommissioning activities are required for Operable Unit 2. 
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ASSESSMENT 

The Phase I remedial investigation has been completed and Phase IT field investigations are complete. One 
hundred one ground-water monitoring wells were installed for the alluvial field investigations. Seven wells were 
installed for the bedrock phase of the investigation. A portion of the surface water contamination is caused by a 
seep; if not collected, water from the seep eventually flows to Walnut Creek and then to a series of retention ponds. 
Water in the pond is sampled and treated, if needed, prior to release to ensure compliance with Rocky Flats' current 
National Pollution Discharge Elimination System permit and other applicable standards. The final remedial 
investigation report was submitted to the agencies in October 1995. The initial draft Record of Decision is planned 
for submittal in August 1997. 

REMEDIAL ACTION 

The Operable Unit 2 South Walnut Creek interim remedial action document of March 1991, was approved by 
Environmental Protection Agency and the Colorado Department of Public Health and Environment in May 1991. 
This document required collection, treatment, and disposal of surface water from three locations in the Operable 
Unit. Phase I of this project included water collection from two locations, storage, and organics removal using 
granular activated carbon. It was completed on an expedited basis to meet the May 1991 Interagency Agreement 
milestone. The installation of a water collection system for the third location and radionuclides removal system 
(Phase II) was completed in April 1992. The system is expected to remain in service until the final remedial action 
is concluded. By the end of 1994, the Operable Unit 2 Surface Water interim remedial action field treatment unit 
had treated approximately 94,000,000 liters (24,800,000 gallons) of surface water collected from the seep stations. 
Sampling was reduced at the field treatment unit because most of the extensive and costly sampling was performed 
to support the Final Phase II treatability study report completed in January 1994. The water treatment unit for 
Operable Unit 2 is being combined with that of Operable Unit 1, eliminating the necessity for a field treatment 
unit. 

A second interim remedial action was a pilot test to evaluate soil vapor extraction, a technology for remediating 
subsurface contamination, which is located north of Woman Creek and encompasses the 903 Pad, the Mound Area, 
and the East Trenches of Operable Unit 2. This interim remedial action plan/Environmental Assessment identified 
and evaluated the effectiveness, ability to implement, and cost of soil vapor extraction as an interim remedial action 
for removal of residual volatile organic compound contamination from subsurface environments at Operable Unit 
2. The pilot was completed in FY 1995. 

The final remedial action to be implemented at Operable Unit 2 will be determined after assessing the remedial 
investigation findings and the interim remedial action treatment technologies as part of the feasibility studies. This 
report assumes that ground-water contamination will be treated with one or a combination of granular activated 
carbon units, an ultraviolet/peroxide system, ion exchange, and/or a chemical precipitation/flocculation/filtration 
process as part of a site-wide ground-water management strategy. 

This report assumes that soils contaminated with organics and metals will be excavated and removed to the 
Corrective Action Management Unit. Soils contaminated with radionuclides may be excavated, thermally desorbed 
to eliminate volatile organic compounds, and relocated to onsite soil stabilization/solidification facilities for crating 
prior to being shipped to the Nevada Test Site for disposal. "Ryan's Pit" was excavated in September 1995 and 
treated by thermal desorption in January 1996. Trenches T-1 and T-2 will be excavated and treated in 1996. 

Operable Unit 3 • Offsite Areas 

Operable Unit 3 encompasses approximately a tOO-square-kilometer (38-square-mile) area north, south, and 
primarily east of Rocky Flats. The area west of the site is generally considered to represent background conditions 
because it is upgradient from the prevalent wind direction, and upgradient with respect to surface water drainage 
patterns. For these reasons the areas west of Rocky Flats are not generally considered to be part of Operable Unit 
3. Operable Unit 3 consists of four Individual Hazardous Substance Sites: Individual Hazardous Substance Site 
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200, Great Western Reservoir; Individual Hazardous Substance Site 201, Standley Lake; Individual Hazardous 
Substance Site 202, Mower Reservoir; and Individual Hazardous Substance Site 199, the surrounding surficial 
soils. 

Two events represent the primary sources of contaminant release to Operable Unit 3. From 1958 to 1969, the 903 
Pad was used as a storage site for 55 gallon drums containing plutonium-contaminated lathe coolant. Exposed to 
the elements, these drums corroded and subsequently leaked their contents onto the surrounding soils. Wind 
erosion and resuspension distributed these contaminated soils in a generally eastward-trending plume that extended 
beyond the site boundary onto offsite areas east of Indiana Street. Efforts to mitigate this contaminant source 
involved the removal of contaminated soils at the 903 Pad, placement of an asphalt cap over the previous storage 
area, and deep-disc plowing of soils immediately east of the Rocky Flats east gate. The second significant event 
contributing to offsite contamination occurred from 1970 to 1973, during which sediments from the Walnut Creek 
A and B series retention ponds were released during a reengineering project. These sediments were suspended 
during construction and subsequently flowed into the Great Western Reservoir. 

ASSESSMENT 
The Operable Unit 3 Remedial Investigation is in its final stages. The draft remedial investigation results were 
submitted to the regulatory agencies in October 1995 for their review and comments. Results of the draft remedial 
investigation indicate that the extent of contamination can be well-defined as a plume that trends from, and is 
attributable to, wind resuspension of contaminated soils from the 903 Pad. 

Contamination in the reservoirs is contained within the reservoir sediments. The maximum activities are found in 
the subsurface sediments in the deepest portions of Great Western Reservoir. Risk associated with exposure to 
these sediments does not exceed the Environmental Protection Agency public health guidelines. 

The results of the Operable Unit 3 draft remedial investigation show that the risks to offsite neighbors of Rocky 
Flats do not exceed human health based standards set by the Environmental Protection Agency and the Colorado 
Department of Public Heath and Environment. Given the low risk values for the soils and Great Western 
Reservoir, and the most likely current and future land-use scenarios, further investigation or remedial action is not 
warranted to be protective of human health and the environment. The next phase for Operable Unit 3 is the 
development of a Proposed Remedial Action Plan for public review and comment. This plan will provide the basis 
for an expected No Action Record of Decision. 

Operable Unit 4 • Solar Ponds 

Operable Unit 4 includes five solar evaporation ponds located in the northeast part of the site's Protected Area. 
The Solar Ponds were used primarily for the treatment of low-level waste contaminated with nitrates and 
radionuclides. Other materials, such as aluminum and lithium scrap, sewer sludge, cyanide, acid waste, and 
landfill leachate, were placed in the ponds on a nonroutine basis. Contaminated ground water was collected 
downgradient of the ponds and placed in the ponds until April 1993. Contaminated soils also exist in Operable 
Unit 4. All placement of materials into the ponds has stopped. 

The solar ponds were estimated, in the first quarter of FY 1995, to contain a combined total of approximately 
1,330,000 liters (350,000 gallons) of sludge and water. Currently, the ponds are empty, and the sludge is stored 
and awaiting treatment. The quantity of underlying contaminated soil has not been fully determined. For 
estimating purposes, this report assumes slightly less than 153,000 cubic meters (200,000 cubic yards). The 
ground-water plume extends north approximately 0.4 kilometers (0.25 mile). The extent of the soil contamination 
is localized near the Solar Ponds. 
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ASSESSMENT 
The nature and extent of the contamination will be confirmed during the remedial investigation process. Currently, 
a Resource Conservation and Recovery Act ground-water monitoring well network is in place. The data collected 
from these wells and the Interceptor Trench System aided the characterization of ground water. 

REMEDIAL ACTION 
A decision for Operable Unit 4 is expected by mid-year FY 1996. The assumed approach for solar ponds remedial 
action is to excavate and treat the soil as low-level mixed waste. Once the soil is excavated, a Corrective Action 
Management Unit will be built in the area of the existing ponds. All low-level mixed and low-level waste, 
including the excavated soil, will be placed in the Corrective Action Management Unit. Land Disposal Restricted 
Saltcrete will be shipped to Envirocare of Utah for disposal. Remedial activities will be completed by FY 2000. 

Corrective Action Management Unit 

As noted above, this report assumes that a disposal facility will be constructed at the solar ponds site after remedial 
action is complete. The facility will be designed to meet Resource Conservation and Recovery Act performance 
standards. It will be composed of two adjacent disposal cells: an Environmental Restoration-funded and operated 
Corrective Action Management Unit for remediation waste; and a Waste Management-funded and operated 
Resource Conservation and Recovery Act Subtitle C disposal cell for pondcrete. 

Most low-level mixed, low-level, and hazardous waste, approximately 35,000 cubic meters (45,850 cubic yards), 
generated from environmental restoration activities will be placed in the Corrective Action Management Unit, 
which will become available in FY 1997 and operate until it reaches full capacity in FY 2002. The bulk of the 
waste disposed in the Corrective Action Management Unit will be soil and debris. After reaching full capacity, the 
entire disposal facility will require 30 years of monitoring, ending in FY 2041. 

Operable Unit 5 • Woman Creek 

Operable Unit 5 comprises 11 Individual Hazardous Substance Sites along the Woman Creek Drainage on the 
south side of Rocky Flats: the Original Landfill, the Ash Pits, the Incinerator, the Concrete Wash Pad, and 
Detention Ponds C- 1 and C-2. The Historical Release Report identified potential contaminants to date including 
solvents, paints, paint thinner, oil, pesticides, cleaners, beryllium, depleted uranium, ash from plant waste, metals, 
radium, nitrates, and nonradioactive hazardous chemical waste. The sources of the contaminants are general site 
waste, ash from burning of Rocky Flats waste and depleted uranium, and surface water runoff. The quantity of 
contaminated soil, sediments, ground water, air, and surface water will be determined from the results of the Phase 
I remedial investigation. 

ASSESSMENT 
Field sampling work investigated the potential contaminants. The extent of potential contamination includes the 
following approximations: 3 hectares (7.5 acres) at the landfill, 15,200 cubic meters (19,900 cubic feet) at the ash 
pits, and 8 kilometers (5 miles) of stream sediments and soils along Woman Creek. To date, the Department has 
installed 96 wells, drilled 101 boreholes, and collected se'diment and surface water samples. Both the 
human-health risk assessment and the ecological risk assessment concluded that risks are below levels of regulatory 
concern. Assessment activities include preparing and submitting the remedial investigation report planned for 
April, 1996; the feasibility study planned for FY 1997; and the Record of Decision planned for FY 1997. This 
report assumes that the Record of Decision will require No Further Action. 
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Operable Unit 6 - Walnut Creek 

Operable Unit 6 comprises 19 Individual Hazardous Substance Sites in the Walnut Creek drainage: A-series 
detention ponds (A-1 through A-4); B-series detention ponds (B-1 through B-5); the North and South Spray Fields, 
the East Area Spray Fields; Trenches A, B, and C; the Sludge Dispersal Area; the Triangle Area; the Old Outfall 
Area; and the Soil Dump Area. Potential contaminants of concern include plutonium, americium, uranium, metals, 
nitrates, strontium, polychlorinated biphenyls, volatile organic compounds and polycyclic aromatic hydrocarbons. 
It is currently estimated that a maximum of 247,000 cubic meters (323,000 cubic yards) of soil, 201 million liters 
(53 million gallons) of water, and 12 kilometers (7. 5 miles) of stream bed are contaminated. 

ASSESSMENT 
The draft final Remedial Facility Investigation/Remedial Investigation Report was delivered to the Environmental 
Protection Agency and the Colorado Department of Public Health and Environment at the beginning of FY 1996. 
The summary of the Baseline Risk Assessment indicated that there is a lack of risk to human health and the 
environment. The final Phase I report was due to the Environment Protection Agency and the State of Colorado on 
February 21, 1996. After responses to the regulatory agency comments were accepted and the final Phase I report 
was approved, Operable Unit 6 was to be divided and reconsolidated into different operable units. This report 
assumes that each Individual Hazardous Substance Site will eventually be closed through a No Action Record of 
Decision. 

Operable Unit 7- Present Landfill 

Operable Unit 7 comprises four Individual Hazardous Substance Sites associated with the disposal and storage 
operations at the present landfill. Based on historical records, the present landfill received nonhazardous solid 
waste and solid waste streams that contained hazardous waste or hazardous constituents. The potential 
contaminants include radionuclides, volatile and semi-volatile organics and metals. The extent of contamination 
includes the area of the landfill, source-area ground water, leachate/ground water that has migrated from the source 
area, surface water in the East Landfill pond, and surficial soils that were sprayed with the East Landfill pond 
water. The evaluation of the Phase I Remedial Investigation results indicates the following estimated quantities of 
contaminated media: landfill waste- 220,000 cubic meters (290,000 cubic yards); daily interim soil cover- 95,000 
cubic meters (125,000 cubic yards); landfill gas- 73,000 cubic meters (95,000 cubic yards); source-area ground 
water, leachate/ ground water- 19 million liters (5 million gallons); East landfill pond- 19 million liters (5 million 
gallons); and East Landfill pond sediments- 3,000 cubic meters (4,000 cubic yards). No stabilization or 
decommissioning activities are planned for Operable Unit 7. 

ASSESSMENT 
The Operable Unit 7 area of investigation was characterized during the Phase I and Phase II remedial 
investigations. The Phase I and II remedial investigation identified the potential contaminates of concern in soil, 
surface water, and ground water to include radionuclides, hazardous substances (volatile and semi-volatile organic 
compounds) and metals. 

REMEDIAL ACTION 
A cover meeting the permeability requirements of the subsurface soils will be placed over the landfill as an interim 
remedial action. A barrier to minimize the recharge of the landfill mass from upgradient ground water will be 
installed. Remedial action outside the landfill source area depends on focused risk-assessment findings. All 
investigation derived material, and accelerated and interim construction debris will be placed beneath the landfill 
cover. 
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Operable Units 8, 9, 10, 12, 13, and 14 · Industrial Area 

The Industrial Area (Operable Units 8, 9, 10, 12, 13, and 14) has been consolidated and managed as a unified 
project because the scope of work and logistical approach for the six inclusive operable units is similar. This 
approval uses res0urces more efficiently and focuses the individual operable unit investigations on implementing 
field activities. The Industrial Area comprises 93 Individual Hazardous Substance Sites as summarized below: 

Operable Unit 8. the 700 Area, comprises 24 Individual Hazardous Substance Sites inside and around the former production areas 
in the 700 Area at Rocky Flats. Identified contaminants include solvents spills, such as carbon tetrachloride and benzene. 
Additional contaminant sources include process wastewaters, acids, bases, oils, nitrates, metal, and radionuclides (plutonium, 
americium, and uranium), sewage effluent, sewer line breaks, and petroleum products. 

Operable Unit 9. Original Process Waste Lines, comprises 21 Individual Hazardous Substance Sites. Contaminant sources include 
leakage from 8,900 linear meters (35,000 linear feet) of process and effluent pipelines, 72 storage tanks (above and below ground), 
valve vaults, and process waste spills. The extent of soil contamination associated with each Individual Hazardous Substance Site 
is unknown until the Phase I remedial investigation is complete. The volume of contaminated soil to be removed is estimated to be 
7,916 cubic meters (10.370 cubic yards), assuming a depth of 1.8 meters (6 feet) for each Individual Hazardous Substance Site. 

Operable Unit I 0. Other Outside Closures, comprises 15 Individual Hazardous Substance Sites, 13 of which are scattered 
throughout the Industrial Area and two within the Buffer Zone near the present landfill as a result of the physical setting of the 
Individual Hazardous Substance Site, hydrogeological setting, and effects of ground-water migration. Contaminants identified 
include radionuclides, volatile organic compounds, metals, halogenated and nonhalogenated solvents, cyanide, petroleum products, 
and acids. The total quantity of media requiring remediation will not be know until the Phase II remedial investigation is complete. 
Sources of contamination are tanks (above ground), waste storage areas, acid dumps and dumpsters, container storage areas, 
pondcrete and saltcrete storage areas, and drum storage area as identified by process knowledge and historical records. 

Operable Unit 12. the 400/800 Area, comprises ten Individuai Hazardous Substance Sites located in and around the 400 and 800 
Areas of Rocky Flats: Multiple Solvent Spills at the West and South Loading Dock areas; Fiberglassing Areas North and West of 
Building 664; Cooling Tower Ponds- northeast of Building 460; Building 881 -Conversion Site; Radioactive Site- South Area; 
Acid Leaks; and Multiple Acid Spills. Possible contaminants are plutonium, uranium, metals, acids, oils, chlorinated hydrocarbon 
solvents, nitrates, sulfates, lithium, beryllium, unspecified cleaning solvents, and hydrogen peroxide catalyst materials. The Phase I 
remedial investigation will determine the volume of contaminated media. 

Operable Unit 13. the 100 Area, comprises 15 Individual Hazardous Substance Sites located within the 100 Area of Rocky Flats. 
Based on historical reports and process knowledge, suspected contaminants may include plutonium, uranium, depleted uranium, 
metals, oils, soaps, solvents nitrates, lithium, beryllium, fuel oils and unknown chemicals, along with sodium hydroxide. The 
potential for discovery of additional unknown chemicals is low. These contaminants may have originated from old processing 
facilities, solvent spills, burn pits, fuel tank spills, lithium metal destruction, and leaking drums. It is assumed that contamination is 
localized in areas where leaks/spills have occurred, and the geologic and hydrogeologic composition of the area has contributed to 
the migration of the contaminants. The exact quantity of contaminated material is as yet undefined. The estimated volume of 
potentially contaminated soils is 81,370 cubic meters (106,600 cubic yards) based on the contamination present to an average depth 
of one and one-half meters (five feet). 

Operable Unit 14. the Radioactive Sites, comprises eight Individual Hazardous Substance Sites located throughout the industrial 
area. Contaminants may include radionuclides, volatile organic compounds, and metals. Surface soils, asphalt, and concrete may 
be contaminanted based on historical information and preliminary fieldwork. Historical reports and source information indicate 
that approximately I 05,923 cubic meters (138,759 cubic yards) of soil may be contaminated. Subsurface soils, ground water, and 
building structures are potentially affected where contamination is found. The eight Individual Hazardous Substance Site locations 
have suspected contaminated soils and ground water, but it is believed that the contamination is confined to localized areas because 
of accident spills, fires, and construction activities. 

ASSESSMENT 
The exact quantity of contaminated material is as yet undetermined, but will be defined during the Phase I remedial 
investigation. Surface soils, asphalt, pipelines, tanks, and concrete may be contaminated, based on historical 
information and preliminary fieldwork. These contaminants may have originated from old processing facilities, 
solvent spills, bum pits, fuel tank spills, lithium metal destruction, leaking drums and past practices such as lithium 
destruction. 
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Currently, the investigation of the Industrial Area operable units is in the first stages. Investigations include 
drilling wells and boreholes to sample ground water and soil. Nonintrusive high-purity germanium/Fidler surveys 
will be conducted, as well as soil gas and surficial soil sampling. Results from these investigations have yet to be 
interpreted and finalized. The technical memoranda will provide the analysis of field data and recommendations 
for follow-up investigations and will detail the nature and extent of the contamination discovered. Buried pipelines 
in Operable Unit 8 will be located and inspected by excavating test pits to expose lines, and by using video 
cameras and pressure testing devices between test pits where necessary. 

REMEDIAL ACTION 

This report assumes that all tanks and pipelines in Operable Units 8 and 9 will be removed. An interim remedial 
action is planned for Operable Unit 10. The extent of the activities will be determined upon completion of the 
remedial investigations report, but it is expected to include removing soil and treating ground water to reduce the 
threat to human health and the environment. 

This report assumes that Industrial Area ground water contaminated with radionuclides and/or metals will be 
treated using an ion exchange process or a precipitation/flocculation/filtration process. Water contaminated with 
organics will be treated with granular activated carbon urrits or ultraviolet/peroxide processes. Soils contaminated 
with radionuclides will be excavated and transported to a soil solidification facility or soil washing facility for 
volume reduction. Soils contaminated with organics and metals will be excavated and relocated to the new onsite 
Corrective Action Management Unit. Soils contaminated with organics will be treated using an onsite rotary kiln
type technology to remove organics prior to solidification and storage or disposal. 

Operable Unit 11 • West Spray Field 

Operable Unit 11, the West Spray Field, is located in the Rocky Flats Buffer Zone, west of the Industrial Area. At 
Operable Unit 11, past operational practices included the periodic spraying of excess liquids pumped from the 
Solar Evaporation Ponds as a means of evaporating waste water. This spraying was conducted between April 1982 
and October 1985. The sources of waste water stored in the Solar Evaporation Ponds and sprayed at Operable Unit 
11 include effluents from the Sewage Treatment Plant and ground water collected in the Interceptor Trench 
System. The pond liquids contained elevated levels of nitrates, metals, radionuclides, volatile organic compounds, 
and semi-volatile organic compounds. 

The Record of Decision for Operable Unit 11 was approved in October 1995. The Selected Remedy specified in 
the Record of Decision is No Action. 

Operable Unit 15 · Inside Building Closures 

Operable Unit 15 comprises six Individual Hazardous Substance Sites located within buildings in which hazardous 
materials and radionuclides were either stored or processed at Rocky Flats. Contamination may have originated 
from drum storage areas, the uranium chip roaster, and cyanide bench scale treatment area. Potential contaminants 
have been identified as waste oil; 1, 1, 1-trichloroethane; chlorinated solvents; volatile organic compounds; 
beryllium; and radionuclides; as indicated by historical reports and preliminary sampling. 

The Phase I and Phase II remedial investigations fieldwork was completed in 1994. Technical memoranda 
addressing field sampling activities and baseline risk assessments were also completed in 1994. The Record of 
Decision for Operable Unit 15 was approved in October 1995. The Selected Remedy specified in the Record of 
Decision is No Action. 
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Facility Decommissioning 

Decommissioning costs for each of the more than 400 structures at Rocky Flats was parametrically estimated 
against the Building 865 model based on the square foot factors for each of the nine major activities: Project 
Management, Surveillance and Maintenance, Characterization, Environmental/Safety and Health, Engineering, 
Internal Deactivation and Decommissioning, and Closeout and Verification. Five variable factors were applied to 
modify the cost estimates to more accurately reflect complexity: building type (plutonium, nonplutonium, or 
general support), accessibility, occupancy, and square feet of facility floor space. The cost assumes that all 
buildings will be dismantled or demolished. Costs are also estimated for removal of under-building contamination. 

PLUTONIUM BUILDING DECOMMISSIONING 

This activity covers the decontamination and decommissioning of facilities at Rocky Flats that have been, or are 
suspected to be, contaminated with plutonium residues. Decommissioning of plutonium-contaminated facilities 
involves a process consisting of multiple activities that must be tailored to meet specific planning criteria for the 
desired end state. 

Plutonium buildings functioned at Rocky Flats as principal production, processing, developmental laboratory, and 
plutonium recovery facilities in support of weapon pit-components production. Primary contaminants of concern 
include plutonium, uranium, beryllium, and hazardous chemicals. The laboratories, process equipment, 
gloveboxes, and piping may require cleaning using various methods, including high-efficiency particulate air 
vacuuming, chemical cleaning (solvents), physical cleaning (wiping, steam), scabbling of concrete surfaces, and 
water rinsing. In addition, electropolishing may be used to decontaminate portable, irregularly shaped surfaces 
(such as glovebox components). After decontamination, equipment and structures may be volume-reduced, 
separated, and packaged and stored as waste, or reused, recycled, or stockpiled for reuse at other facilities. After 
removing the equipment and decontaminating the interior of the facility, verification samples will be taken to 
ensure that the risk of release is insignificant prior to breaking the envelope of the structure to initiate structural and 
subgrade dismantlement. 

NONPLUTONIUM BUILDING DECOMMISSIONING 

This activity covers the decommissioning of facilities at Rocky Flats that have been, or are suspected to be, 
contaminated with nonplutonium radioactive residues, such as depleted or enriched uranium. Decommissioning of 
nonplutonium-contaminated facilities involves a process consisting of multiple levels of detailed activities that 
must be tailored to meet specific planning criteria for the desired end state. 

Nonplutonium buildings functioned as principal uranium and beryllium metallurgical development laboratories, 
depleted uranium production facilities, nuclear safety laboratories, nonplutonium production facilities, and 
functionally related support facilities. Primary contaminants of concern include uranium, beryllium dust, and 
hazardous chemicals used in production processes. The production, laboratories, process equipment, and piping 
will require cleaning using various methods, including high-efficiency particulate air vacuuming, chemical 
cleaning (solvents), physical cleaning (wiping, steam), scabbling of concrete surfaces, and water rinsing. In 
addition, electropolishing will be used to decontaminate parable, irregularly shaped surfaces (such as glovebox 
components). After decontamination, equipment and structures will be volume-reduced, separated, and either 
packaged and stored as waste or reused, recycled, or stockpiled for reuse at other facilities. After removing the 
equipment and decbntaminating the interior of the facility, verification samples will be taken to ensure that the risk 
of release is insignificant prior to breaking the envelope of the structure to initiate structural and sub grade 
dismantlement. 

GENERAL SUPPORT BUILDING DECOMMISSIONING 

This activity covers the decommissioning of facilities at Rocky Flats that have been, or are suspected to be, 
contaminated with nonradioactive, hazardous substances, or uncontaminated. Decommissioning of general support 
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facilities involves a process consisting of multiple levels of detailed activities that must be tailored to meet specific 
planning criteria for the desired end state. 

General support buildings/facilities/structures serve the overall site infrastructure and include administrative 
trailers, offices, water and fuel storage tanks, towers, ranges, garages, the fire station, electrical substations, and 
other facilities which collectively make up the administrative and utility lifeline at Rocky Flats. The primary 
contaminants of concern include nonradioactive, hazardous substances including virgin petroleum products stored 
for future use and chemical solvents. Contaminated areas will require cleaning through various methods, including 
high-efficiency particulate air vacuuming, chemical cleaning (weak acids), physical cleaning (wiping, steam), 
scabbling of concrete surfaces, and water rinsing. After decontamination, equipment and structures will be 
volume-reduced, separated, and either packaged and stored as waste or reused, recycled, or stockpiled for reuse at 
other facilities. After removing the equipment and decontaminating the interior of the facility, verification samples 
will be taken to ensure that the risk of release is insignificant prior to breaking the envelope of the structure to 
initiate structural and subgrade dismantlement. 

Environmental Restoration Waste Type and Volume Table 

Waste Type Life-Cycle Volume (m3
) 

Transuranic Mixed 1,237 

Transuranic 662 

Low-Level Mixed 36,935 

Low-Level 35,131 

Hazardous 13,681 

Sanitary 180,266 

Direct Program Management/Support 

Program management support is required to provide planning, control and reporting, coordination, and oversight 
for all subprojects of the Environmental Restoration Project, as defined in the Environmental Restoration Rocky 
Flats Environmental Technology Site Project Management Plan. It also encompasses environmental restoration 
quality assurance, information management, project services, Administrative Record functions, and dedicated 
community relations support and computer systems assistance. 

ENVIRONMENTAL RESTORATION SITE-WIDE OPERATIONS 

The scope of site-wide operations is to oversee and provide facilities, space, equipment, maintenance, equipment 
inventory, computer security, and building staff in support of all ongoing Interagency Agreement directed 
activities. This includes day-to-day management of over 3,000 inventoried items including radios for daily field 
communication, field vehicles, onsite buildings and one offsite building. The Department operates and maintains 
two decontamination facilities to prevent cross-contamination to uncontaminated areas by decontaminating all 
equipment (e.g., drill rigs, augers, sampling utensils) used to conduct remedial investigations and remedial action 
fieldwork at the 16 operable units onsite. The Site-Wide Water Treatment Facility is operated and maintained as 
required by the Interagency Agreement to treat various operable unit-generated waters as well as incidental waters, 
purge waters, and decontamination waters as acceptance criteria allow. Site-wide operations also include the 
management of environmental restoration-generated waste in Resource Conservation and Recovery Act units, staff 
for offsite certification, onsite packaging and handling practice, and spill responses. Personal protective equipment 
disposal and Hazardous Waste Compliance program implementation are also included under site-wide operations. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~lli-iiiQ iiWI ag3g iQU iQiQ au a a ag~g 
OU-1: 881 Hillside 

Assessment 43 
OU·2: 903 Pad. Mound, E. Trenches 

Assessment 2,358 199 
Remedial Action 4,685 303 

OU-3: Offsite Areas 

Assessment 211 
OU-4: Solar Ponds 

Remedial Action 21,419 

OU-5: Woman Creek 
Assessment 883 

OU-6: Walnut Creek 
Assessment 536 

OU-7: Present Landfill 
Remedial Action 5,960 

Industrial Area Operable Units 

Assessment 10,474 5,955 1,721 304 
Remedial Action 1,155 2,231 5,518 2.550 

OU-11: West Spray Field 
Assessment 52 

OU-15: Inside Building Closures 
Auessment 52 

Corrective Action Management Unit 14,263 2,315 
Facility Decommissioning 21,157 38,793 45,766 84,614 120,056 186,004 

Long-Tenn Surveil. and Monttoring 10,975 13,762 22,225 27,735 24,282 18,664 17,140 
Direct Program Management/Support 24,493 23,357 23,357 23,357 23,357 23,357 23,357 
!pte! ez nag 88 '81 a1 P'd ppz;z 'a' ''3 18? ?77 ?20 '9' 

~iQ31 au~u illdl iQIQ iQII iQIQ illll ~II,Kill. 
OU·1: 881 Hillside 

Assenment 217 

OU-2: 903 Pad, Mound, E. Trenches 
Astes•ment 12,788 

Remedial Action 24,940 

OU-3: OflsHe Areas 
Auesament 1,058 

OU-4: Solar Ponds 
Remedial Action 107,093 

OU-5: Woman Creek 
Asae11ment 4,416 

OU-6: Walnut Cnsek 
Aaseument 2,680 

OU-7: Pnssent Landfill 
Remedial Action 29,799 

Industrial Ansa Opensble Units 
Aaseaamant 92,273 
Remedial Action 57,273 

OU·11: West Spray Field 
Aueument 260 

OU-15: Inside Building Cloaunss 
Asaeaament 260 

Connsctive Action Management Unit 82,893 
Facility Decommlaslonlng 126,616 49,737 41,505 7,721 1,124 3,615,564 
Long-Term Surveil. and Monitoring 5,000 5,000 5,000 5,000 1,000 779,909 
Direct Program Management/Support 18.200 11,800 8,300 8,300 1,520 1,082,776 
Tgtet ap '10 Maaz '1 '2' ?1921 3041 § AZf1@Z 

• Total Life Cycle;, the sum of the annual co•ts in constant FY 1996 dollars. 

INTEGRATED TECHNICAL PROGRAM (TECHNICAL SERVICES) 

The Environmental Restoration Integrated Technical program encompasses tasks supporting all of the operable 
units and includes a variety of plans, procedures, reports, studies, and other activities required by the Interagency 
Agreement, the Department of Energy Orders, and/or site policy. These activities apply to all site environmental 
restoration activities and include, but are not limited to, the Integrated Technical program characterization studies 
for background soils characterization and field sampling. These studies continue to monitor the migration of 
plutonium and americium in soils in the vadose zone. They monitor runoff transport and assess radionuclides and 
metals in the ground water near the eastern site boundary. 
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The Industrial Area Interim Remedial Action program coordinates the development of decision documents and 
prepares for the implementation of the selected alternatives. This program also includes monitoring activities for 
decommissioning. 

The Geologic Characterization program develops data and interpretations pertaining to lithologies, stratigraphy, 
and the structure of Rocky Flats, as required to support characterization of the individual operable units. This is 
accomplished through background surficial soils characterization, stable isotope investigations, aquifer testing, 
seep-flow measurement, hydrogeology modeling, core radiography, and soil assessment. 

The Ground-Water Monitoring program monitors new wells, supports aquifer tests, and phases in routine 
monitoring of existing wells. It evaluates techniques for upgradient ground water, industrial area ground water, 
vertical gradient ground water, and ground-water monitoring. 

WASTE MANAGEMENT 

The goal of the Rocky Flats Waste Management program is to reduce, eliminate, or mitigate environmental 
liabilities by managing waste safely and effectively. The sources of waste are inventories from past production, as 
well as current and future facility stabilization/deactivation activities. The Environmental Restoration section 
addresses all treatment, storage, and disposal costs and associated activities for waste generated by remedial action 
and decommissioning. See the Nuclear Material and Facility Stabilization map for the location of waste 
management activities. 

The management of waste involves a four-step process: characterization, treatment, storage, and disposal. This 
process is not necessarily sequential for all waste streams. For example, some waste requires treatment before and 
after storage, other waste may be sent directly to disposal. Six types of waste are generated and/or stored at Rocky 
Flats: transuranic mixed waste, transuranic waste, low-level mixed waste, low-level waste, hazardous waste, and 
sanitary waste. 

This estimate includes compliance with federal, state, and local environmental laws, Department of Energy Orders, 
various agreements, and consent decrees that protect the environment and public health. Site-specific agreements 
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include the Interagency Agreement and the 1995 Compliance Order resulting from the Site Treatment Plan process 
under the Federal Facility Compliance Act. 

Waste characterization encompasses sampling and analyzing waste, developing analytical methods, and 
documenting and verifying waste streams. Much of the waste generated in the past was characterized solely by 
process knowledge (i.e., personal judgment based on experience with a particular process or operation). For this 
reason, laboratory analysis is vital to waste characterization. This report assumes that facilities will be modified to 
address waste characterization needs. 

Waste treatment costs encompass both existing and planned treatment systems, as well as surveillance and 
maintenance of the major waste treatment facilities. Existing waste treatment systems at Rocky Flats focus on 
reducing the volume of liquid and solid waste forms and stabilizing other waste to produce a waste form suitable 
for storage or disposal. These existing systems use technologies that were initiated many years ago and were not 
designed to produce final waste forms to meet current waste acceptance criteria. Treatment systems are being 
developed and are described in the Site Treatment Plan for transuranic mixed and low-level mixed waste. 

Residue management at Rocky Flats is unique because the Nuclear Material and Facility Stabilization program is 
responsible for treatment and the Waste Management program is responsible for storage and disposal. This waste 
management estimate classifies residues as transuranic mixed and transuranic waste because of the way in which 
materials will be managed for disposal. 

Most of the waste must be kept in interim storage pending the availability of onsite or offsite disposal. Site plans 
call for the identification and provision of timely interim waste storage capacity, particularly for contaminated 
media and low-level mixed waste, sufficient to support remediation and other scheduled mission activities. Rocky 
Flats will not be used as a storage facility for materials imported from other sites in the weapons complex. 

This estimate assumes that waste shipment/disposal rates are equivalent to waste generation rates after the year 
2020. The waste will be shipped, packaged and certified by the generator without treatment, precluding the need 
for additional storage capacity. 

Sanitary solid waste is currently the only waste disposed of onsite. However, this estimate assumes that 
environmental restoration-generated waste will be disposed of in an onsite Corrective Action Management Unit 
and pondcrete will be disposed of in an adjacent Resource Conservation and Recovery Act Subtitle C disposal cell. 
This estimate assumes that nonenvironmental restoration generated low-level mixed waste and low-level waste will 
be disposed of at the Nevada Test Site. Some forms of low-level mixed waste are currently being disposed of at 
Envirocare of Utah. 
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Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a laaa.aggg agg~ iQlQ iUl~ agag aaa1 
Building 374- Liquid Waste Treatment 9,627 6,974 6,311 6,311 6,311 6,311 

Building 3741774 • PSTP Sys1em 214B 3,766 1,161 1,544 2,320 1,675 582 

Building 664: Waste Storage & Shtpping Fac. 4,956 3,725 4,163 4,568 6.181 5,917 

Building 774 ·Aqueous Waste Treatment 2.5~2 2,522 2,018 

Building 776 - Solid Waste Processing 3,585 

Building 995 - Sewage Treatment Plant 315 255 255 

New Sanitary Landfill 1,675 993 822 822 822 822 

PSTP Path F: Treatment of TAM 300 2,308 1,680 1,310 1,558 517 

PSTP System 3: Misc. Immobilization 3,883 1,342 1,863 1,863 2,343 735 

PSTP System 5: Surface Organic Contam. Rem. 4,014 3,797 1,634 1,376 596 524 

RFETS: Hazardous Waste Storage 2,068 3,077 1,113 1,113 1,429 261 

RFETS: Low Level Mixed Waste Storage 12,444 6,135 9.481 9,953 9,415 7,044 

RFETS: Low Level Waste Storage 10,315 11,263 10,716 8,966 10,598 3,462 

RFETS: ACRA Disposal Cell 6,640 2,117 

RFETS: Transuranic Waste Storage 1,574 982 624 499 524 201 

RFETS: Transuranic Mixed Waste Storage 820 981 1,147 1,022 1,004 789 

~:a: au~~ au~ a ag•~ ag~g aga~ a gag 
Building 374- Liquid Waste Treatment 

Building 3741774 • PSTP System 214B 

Building 664: Waste Storage & Shipping Fac. 1,548 433 157 4 

Building 774- Aqueous Waste Treatment 

Building 776- Solid Waste Processing 

Building 995 - Sewage Treatment Plant 

New Sanitary Landfill 822 822 822 822 

PSTP Path F: Treatment of TAM 

PSTP System 3: Misc. Immobilization 

PSTP System 5: Surface Organic Contam. Rem. 

RFETS: Hazardous Waste Storage 122 241 204 13 

RFETS: Low Level Mixed Waste Storage 1,828 902 301 14 

RFETS: Low Level Waste Storage 2,118 650 214 

RFETS: RCRA Disposal Cell 

RFETS: Transuranic Waste Storage 65 7 

RFETS: Transuranic Mixed Waste Storage 214 170 

. Project costs represent a subset of total Waste Management costs . .. Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars . 

Major Waste Management Activity Milestones 

TASK 

Treatment 

Disposal 

Transuranic Mixed and Transuranic Waste 
Low-Level Mixed Waste 

Transuranic Mixed and Transuranic Waste to Waste Isolation Pilot Plant 
Pondcrete to Proposed Resource Conservation and Recovery Act Disposal Cell 
Low-Level Mixed Saltcrete to Envirocare 
Low-Level Mixed and Low-Level Waste to Nevada Test Site 
Sanitary Waste to New Sanitary Landfill 

Transuranic Mixed Waste 

GENERATION AND HANDLING 

a ~~au 

3,404 

822 

60 

181 

2,093 

4,976 

396 

478 

iQII ~111 S.~&la·· 
209,226 

55,243 

175,284 

35,313 

17,925 

4,125 

50,330 

38,663 

60,144 

59,703 

49,108 

298,050 

316,388 

43,786 

24,367 

33,123 

COMPLETION DATE 
Fiscal Year 

2028 
2025 

2039 
2003 
2021 
2046 
2050 

Transuranic mixed waste is transuranic waste with a hazardous waste constituent or characteristic. This waste must 
be managed in accordance with appropriate radioactive waste regulations and hazardous waste regulations. It is 
generated from routine operations, residue stabilization, and Resource Conservation and Recovery Act closure 
activities. Characterization of this waste is based largely on process knowledge and limited sampling and analysis. 
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TREATMENT 

Existing liquid processing treatment systems for volume reduction of transuranic mixed liquid waste are Building 
774, miscellaneous aqueous waste handling and immobilization and the Building 374 liquid waste treatment 
facility. The primary planned treatment methods for solid transuranic mixed waste are immobilization of free 
liquids and particulate, neutralization and oxidation, and repackaging to meet the Waste Isolation Pilot Plant waste 
acceptance criteria. 

STORAGE 

Transuranic mixed waste must be stored in permitted Resource Conservation and Recovery Act storage units. The 
available storage capacity for transuranic mixed waste is expected to increase in the future as residues are 
processed and residue storage space is transferred to transuranic mixed storage capacity. Transuranic mixed and 
transuranic waste will be certified, staged, and shipped out of Building 664. 

DISPOSAL 

Transuranic mixed waste is assumed to be disposed of at the Waste Isolation Pilot Plant. Increased certification 
capacity for Rocky Flats is assumed to support this disposal. Approximately 5,000 cubic meters (6,600 cubic 
yards) of waste will be shipped for disposal at the Waste Isolation Pilot Plant between FY 1999 and FY 2039. 

All disposal costs for transuranic mixed waste are included in the Waste Isolation Pilot Program. The costs 
included in this estimate are for managing transuranic mixed waste and include retrieval, characterization, 
treatment, and packaging to meet the Waste Isolation Pilot Plant Waste Acceptance Criteria. 

Transuranic Waste 

GENERATION AND HANDLING 

At Rocky Flats, transuranic waste is primarily contaminated with plutonium. Contaminated media include 
combustibles, plastics, light metals, and sludges. Characterization of this waste has been based largely on available 
process knowledge. 

TREATMENT 

Treatment systems are divided into primary and in-process systems. In-process systems focus on volume reduction 
and stabilization in preparation for safe storage rather than on treating waste for final disposal. The primary 
existing solid waste treatment system for transuranic waste is the Building 776 solid waste reprocessing and 
repackaging system. Existing liquid processing treatment systems for transuranic liquid waste are Building 371 
caustic waste treatment, Building 774 aqueous waste treatment, Building 774 miscellaneous aqueous waste 
treatment, Building 374 liquid waste treatment facility, and Building 771 oxalate and hydroxide precipitation. The 
primary planned treatment for transuranic waste includes immobilizing free liquids and particulate, neutralizing 
and oxidating them, and repackaging the waste to meet the Waste Isolation Pilot Plant Waste Acceptance Criteria. 

STORAGE 

Department of Energy Orders govern the storage of transuranic waste. Some waste is currently stored in regulated 
transuranic mixed storage areas because very few areas at Rocky Flats have been formally designated as storage 
areas for non-Resource Conservation and Recovery Act-regulated waste. Commingling of nonregulated waste 
containers with Resource Conservation and Recovery Act-regulated waste containers is a legally acceptable 
practice but it increases overall storage costs. Historically, transuranic waste was stored in areas that are permitted 
for transuranic mixed and mixed residue waste because these areas satisfied concerns for radiological safety and 
container management. Also, the site lacks sufficient storage space overall to allow for total segregation of 
transuranic waste. Transuranic mixed and transuranic waste will be certified, staged, and shipped out of Building 
664. 
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DISPOSAL 

Transuranic waste will be disposed of at the Waste Isolation Pilot Plant in New Mexico, which this report assumes 
will open in FY 1998. The report also assumes that disposal of approximately 3,300 cubic meters (4,300 cubic 
yards) of transuranic waste at the Waste Isolation Pilot Plant will begin in FY 1999 and continue through FY 2039. 

Transportation of transuranic mixed and transuranic waste by truck to the Waste Isolation Pilot Plant will require 
using the Transuranic Package Transporter (TRUPACT II) shipping vessel. Each shipping vessel can contain 14 
0.2- cubic meter (55-gallon) drums or two standard metal boxes, and each truck trailer can carry three vessels. 

All disposal costs for transuranic waste are included in the Waste Isolation Pilot Program. The costs included in 
this estimate are for managing transuranic waste and include retrieval, characterization, treatment, and packaging to 
meet the Waste Isolation Pilot Plant Waste Acceptance Criteria. 

Low-Level Mixed Waste 

GENERATION AND HANDLING 

Low-level mixed waste includes combustibles, plastics, light metal, soils, and liquids as well as treated waste such 
as cemented solar pond sludge (pondcrete) and cemented aqueous process waste salts (saltcrete). 

TREATMENT 

The primary existing treatment system for low-level mixed waste is the Building 374 liquid waste treatment 
facility. Planned treatment for low-level mixed waste includes Diversified Scientific Services, Inc., the Advanced 
Mixed Waste Treatment Project in Idaho, and several onsite treatment systems. All waste will be treated to meet 
land disposal restrictions. 
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STORAGE 

A Resource Conservation and Recovery Act Permit regulates the storage of low-level mixed waste at Rocky Flats. 
Current projections indicate that the addition of Building 440 storage will provide sufficient storage capacity for 
future needs until onsite treatment begins. 

DISPOSAL 

Low-level mixed waste must meet land disposal restriction standards prior to disposal. This report assumes that 
9,700 cubic meters (12,800 cubic yards) of saltcrete will continue to be shipped to Envirocare of Utah until FY 
2021. This estimate also assumes that 12,000 cubic meters (16,000 cubic yards) of pondcrete will be placed in the 
proposed onsite Resource Conservation and Recovery Act Subtitle C disposal cell from FY 1999 through 2000, 
which will close in FY 2003. Approximately 700 cubic meters (900 cubic yards) of low-level mixed waste will be 
disposed of at commercial facilities between FY 1999 and 2046, and between FY 1999 and 2044, an additional 
28,000 cubic meters (37,000 cubic yards) will be shipped to the Nevada Test Site. 

Low-Level Waste 

GENERATION AND HANDLING 

Low-level waste includes combustibles, plastics, light metals, soils, and liquids, as well as treated waste such as 
sewage sludge. Characterization of this waste is based largely on process knowledge; however, laboratory analysis 
to supplement process knowledge has been included in the cost estimate for waste characterization. 

TREATMENT 

Primary existing treatment systems for low-level waste are Low-level Waste Sewage Sludge Treatment, and 
Building 374 Liquid Waste Treatment Facility. The primary planned treatments include drying, segregating, and 
repackaging to meet waste acceptance criteria. There are no costs included in this estimate. 

STORAGE 

Low-level waste is stored in compliance with requirements set forth in Department of Energy Orders. Some of this 
waste is currently stored in regulated low-level mixed waste storage areas. Building 440 will be converted to store 
low-level waste and will also provide the capability to stage and ship the waste. 

Rocky Flats currently stages and ships low-level waste out of Building 664. The site has the capability to ship 
waste directly from the Centralized Waste Storage Facility (Building 906) and 750 and 904 pads. 

DISPOSAL 

Low-level waste handled by the Waste Management program will be transferred to the Nevada Test Site for 
disposal. Low-level sewage sludge will also be shipped to the Nevada Test Site. Waste transferred to the Nevada 
Test Site is estimated at approximately 36,000 cubic meters (47,000 cubic yards) and will take place between FY 
1996 and FY 2046. An additional 3,400 cubic meters (4,500 cubic yards) will be disposed of at a commercial 
facility between FY 1997 and FY 2044. 

Currently, 46 cubic meters (60 cubic yards) of asbestos-containing material are stored in Building 666 and several 
other locations at Rocky Flats. Of the total, 31 cubic meters (41 cubic yards) of asbestos-containing material are 
contaminated with low levels of radioactive materials. Radioactive asbestos-containing material is shipped to the 
Department of Energy's Hanford Facility for landfill disposal. The remainder is shipped to an appropriate offsite 
commercial facility. 
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Hazardous Waste 

Hazardous waste management requirements are based on the Resource Conservation and Recovery Act regulations 
and the Colorado Hazardous Waste Regulations. Hazardous waste must be stored in permitted Resource 
Conservation and Recovery Act storage units. Current projections indicate that existing storage capacity will be 
sufficient for future needs. 

This report assumes that the current practice of shipping nonenvironmental restoration hazardous waste to 
commercial treatment, storage, and disposal facilities will continue. This report also assumes that 3,000 cubic 
meters (3,900 cubic yards) will be transferred to commercial facilities between FY 1996 and 2046. 

Sanitary Waste 

TREATMENT 
The Sanitary Waste Program involves operating the Waste Water Treatment Plant and the sanitary landfill. 
Sanitary waste is primarily generated by routine operations, decontamination, and decommissioning activities. 
Liquid sanitary waste is treated in a two-phase process. Resulting liquids are treated in an activated carbon bed 
filtration system and resulting solids are handled as low-level waste. 

DISPOSAL 

Solid sanitary waste is not stored or treated prior to being.recycled commercially or disposed of at the site landfill. 
The volume of solid sanitary waste to be disposed at the site landfill is currently estimated at 6,500 cubic meters 
(8,500 cubic yards) per year. Construction of the first cell of a new sanitary landfill to replace the existing sanitary 
landfill began in FY 1994. This new landfill will consist of three individual cells and will have a capacity of 
approximately 456,000 cubic meters (600,000 cubic yards) to meet solid sanitary waste disposal requirements for 
the life cycle. Each cell will be equipped with a double-liner system, a leachate collection system, a leak detection 
system, a methane gas collection system, and a baler system to enhance waste volume reduction and recycling. 
This report assumes that the new landfill will operate until FY 2049. In addition, approximately 7,500 cubic 
meters (9,800 cubic yards) of sanitary waste will be shipped to a commercial facility for disposal. 

Direct Program Management/Support 

The purpose of direct program management support provided to waste management activities is to ensure 
compliance with existing agreements and to reduce the risk and costs associated with managing Rocky Flats's 
inventory of waste. Program management activities include assessing and responding to regulatory changes, 
exploring regulatory flexibility, developing strategies, planning baselines, developing tracking, and reporting on 
budgets and performance. Waste strategies include optimizing transuranic waste shipments and minimizing waste 
through recycling. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~111-iUUQ iUQA iU3Q i831 aaaa iUil aa~a 
Transuranic Mixed Waste 

Treatment 7,e3e 8,339 e,880 4,492 4,740 3,700 eo 
Storage and Handling 1,e96 1,757 1,923 1,798 1,702 1,487 1,580 
Disposal 77 133 194 194 194 194 111 

Transuranic Waste 
Treatment 4,814 3,488 3,128 3,128 3,128 3,128 
Storage and Handling e,235 1,759 1,400 1,275 1,222 899 1,02e 
Disposal 71 255 194 194 210 88 132 

Low-Level Mixed Waste 
Treatment 13,e58 7,110 5,851 8,389 8,573 3,529 4eo 
Storage and Handling 13,973 7,384 10,710 11,182 10,588 8,215 3,175 
Disposal 8,537 3,888 1,919 2,375 2,83e 2,530 952 

Low-Level Waste 
Storage and Handling 12,338 12,788 12,239 10,489 12,043 4,907 e,352 
Disposal 1,584 1,723 1,723 1,723 1,723 1,723 1,723 

Hazardous Waste 
Storage end Handling 2,088 3,077 1,113 1,113 1,429 281 181 
Disposal 133 133 123 72 eo 48 28 

Sanitary Waste 
Treatment 315 255 255 
Disposal 1,875 993 822 822 822 822 822 

Direct Program Management/Support 29,850 28,777 28,888 28,584 28,822 24,833 13,320 
rgte! '2' 0§8 A? §1§ ZZ?a? za '@' 7§ Aft? Mpa zpazg 

aiia~a iiQ~Q iiQAI iiQIQ iiQII iiQIQ iiQII ~II '~&11· 
T,.nsu,.nlc Mixed Waste 

Treatment 179,237 
Sto,.ge and Handling 1,318 735 585 73,797 
Disposal 15 104 8,085 

T,.nsu,.nlc Waste 
T .. atmont 103,965 
Sto,.go and Handling 894 572 585 78,238 
Disposal 17 5,888 

Low-Laval Mixed Wasta 
T .. atmant 217,753 
Storage and Handling 2,910 1,920 1,138 14 355,938 
Disposal 413 117 72 2 11e,700 

Low-Laval Waate 
Sto,.ge and Handling 3,494 1,962 1,377 389,938 
Disposal 1,085 178 55 88,189 

Hazardoua Waste 
Sto,.go and Handling 122 241 204 13 49,108 
Dlapoaal 18 35 30 3,395 

Sanitary Waate 
Treatment 4,125 
Olspoaal 822 822 822 822 50,330 

Direct Prog,.m Management/Support 10,187 7,788 8,742 4,485 1,057,214 
Tqtel '''Pf "''a 11 "8 s aaz ? ?§!M§ 

• Tote/ Ufe Cycle Is the 1um ofthe 1nnua1 cost• In constant FY 1ege dol/1r1. 

LANDLORD ACTIVITIES 

Landlord responsibility for Rocky Flats was transferred from the Office of Defense Programs to the Office of 
Environmental Management in FY 1994. This responsibility, which has been assumed by the Nuclear Material 
and Facility Stabilization program, covers certain site-wide activities that are not assigned to direct site programs. 
The landlord activities support the direct programs and cover a wide range of site functions required for 
maintaining the infrastructure at Rocky Flats. These functions include environmental monitoring, infrastructure 
maintenance, safeguards and security, fire/security system replacement, and health and safety. 

Environmental monitoring includes monitoring and assessing air quality, chemical tracking and reporting; surface 
water monitoring, assessment, and operations; groundwater monitoring and geologic monitoring; ecology and 
National Environmental Policy Act requirements for biological flora and fauna assessment and protection; and 
environmental impact mitigation planning and documentation. Numerous ongoing reporting activities maintain 
compliance with environmental regulations. 
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Maintaining the infrastructure requires many types of refurbishment, replacements, and upgrades. Because the 
facilities are aging, projects must be completed to replace electrical, mechanical, or other infrastructure systems. 
The decision to proceed with infrastructure replacement projects is made when the cost of maintaining the system 
exceeds the cost of replacing it. Projects at Rocky Flats include replacing the main site electrical substation, which 
is expected to be completed in FY 1998, and replacing specific portions of the plutonium heating, ventilation, and 
air conditioning system. A project also is under way to upgrade, replace, or close underground storage tanks to 
meet current regulations and performance standards. This project will be completed in FY 1999. 

Another important landlord responsibility involves safeguards and security to protect Special Nuclear Material and 
site personnel. Several projects are scheduled to ensure continuing success in this area. A replacement of the plant 
annunciation system will ensure worker safety through the site-wide sounding of alarms and dissemination of 
_information. This replacement will be completed in FY 2000. The Master Safeguards and Security Agreement 
requires the completion of various projects to protect Special Nuclear Material. These projects include upgrading 
perimeter intrusion equipment and adding a glovebox line to consolidate plutonium. 

The fire/security system will be replaced by FY 2000. It will provide a new security alarm and fire alarm, upgrade 
the central and secondary alarm stations, and reduce the size of the Protected Area, and the personnel access 
control systems. This project is necessary to meet National Fire Protection Association requirements, protect 
government-owned assets, and ensure the safety and security of the public, workers, and the environment. This 
project is phased so that its scope can be adjusted as fire and security requirements change in response to Rocky 
Flats' new mission. 

Health and safety encompasses nuclear safety, emergency management, industrial hygiene, occupational safety, and 
radiation protection. The Department plans several capital projects to upgrade Rocky Flats. They include new 
equipment, air monitoring improvements, and health physics improvements. New equipment such as an alpha 
spectroscopy analysis system and an emergency body counter are needed to ensure the ongoing success of 
radiological protection. Air monitoring improvements include a representative effluent sampler system and 
ambient air particulate sampler system, both of which are required to comply with current standards for 
radionuclide air monitoring. In addition, replacing two alarm/monitoring systems in plutonium processing and 
support buildings will meet current requirements for airborne alpha radiation monitoring. 

Landlord Cost Estimate 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 
EX 'ppa.aggg aggn ?QlQ ?Qll 3939 zgan zqag 

Directly Approprlotod Llndlord 107,886 104,489 104,804 103,384 104,322 102,858 104,678 

EX ag;a 39'9 aptn 3919 aeen ageg agaa 
Directly Approprloted Londlord 60,851 36,645 29,507 7,603 1,221 4,441,038 

• Total Ufe Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

Current staffing requirements represent a site-wide mix of federal and contractor personnel, which is presented in 
the table below. The federal work force consists primarily of managers, administrators, professionals, engineers, 
and scientists. This mix supports the oversight of site operations and management of the interface between 
regulators, Headquarters, and other organizations required to accomplish the mission and vision at Rocky Flats. 
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The contractor work force is primarily a mix of professional staff and labor personnel who conduct the day-to-day 
site operations and plan and perform the remediation of the site. 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Kaiser-Hill operates the Rocky Flats Environmental Technology Site for the Department of Energy under a 
performance-based Integrating Management Contract, which began in July 1995 and is in place for the next five 
years. As part of contract reform, Kaiser-Hill is responsible for integrating all contractors at Rocky Flats. These 
subcontracts are for specific tasks for which Kaiser-Hill and the various subcontractors will share the rewards or 
penalties of cost and schedule underruns and overruns. The Department of Energy expects to achieve substantial 
cost savings through these control reforms. 

Future Full-Time Equivalent Needs 

Based on the current site mission and the future scope of work assumed for this report, future personnel needs at 
the site will include an increase in project managers, cost estimators, and engineers, and a decrease in 
administrative and clerical personnel. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Rocky Flats Environmental Technology Site. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 aag.agog aggs 2Q1Q 2Q15 2Q2Q 2Q25 

Nuclear Material and Facility Stabilization 241,396 165,054 141,680 111,127 82,448 46,346 

Environmental Restoration 97,560 69,281 91,614 99,732 132,253 162,277 

Waste Management 104,659 81,515 77,132 73,791 75,891 56,131 

Directly Appropriated Landlord 107,866 104,469 104,604 103,364 104,322 102,658 

Iptpl §§1 sm 122 310 11 5 939 388 914 394 914 3§Zf13 

EX 2oas 2Qtp 2Q45 2QSQ 2Q55 226Q 

Nuclear Material and Facility Stabilization 9,230 8,676 6,000 6,000 

Environmental Restoration 149,816 66,337 54,805 21,021 3,644 

Waste Management 21,104 14,483 11,569 5,337 

Directly Appropriated Landlord 80,851 36,845 29,507 7,803 1,221 
Tote! ?Q1991 1?8;}1? '2' 861 4Q181 4 885 

• Total Ufe Cycle is the sum of the annual costs m constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

2pag 
31,264 

226,501 

29,920 

104,678 

392 3§3 

2Q65 

4,246,111 

5,874,197 

2,757,665 

4,441,038 

17 318 2'2 

The 1996 life-cycle cost estimate for the Environmental Management program at the Rocky Flats Environmental 
Technology Site is $17.3 billion. This estimate is 52 percent less than the 1995 life-cycle cost estimate of $36.6 
billion, after taking FY 1995 expenditures into account. The $19.0 billion reduction in the program's estimated 
life-cycle cost reflects site-wide changes in work scope and facility operation schedules. These changes are in 
response to Defense Nuclear Facilities Safety Board Recommendation 94-1 and the Department's Plutonium 
Vulnerability Assessment, which stipulate that the consolidation, stabilization, and repackaging of vulnerable 
materials be accelerated. The accelerated schedules are dictating near-term, site-specific reprioritization efforts to 
redirect resources from other site programs to plutonium stabilization and related risk-reduction activities. These 
changes emphasize early action, reduction in waste generation, and modifications to waste management strategies. 
The following sections highlight the major differences between the 1995 and 1996 cost estimates for the Nuclear 
Material and Facility Stabilization program, the Environmental Restoration program, and the Waste Management 
program at Rocky Flats. 

Nuclear Material and Facility Stabilization Program Overall 
Differences 

The 1996 life-cycle cost estimate for the Nuclear Material and Facility Stabilization program is $4.2 billion. This 
estimate is 78 percent higher than the 1995 estimate of $2.6 billion, after taking FY 1995 expenditures into 
account. The $1.9 billion increase in projected life-cycle cost is due to accelerated schedules and expanded scope 
for facility stabilization activities, the use of more accurate methods of cost estimating, and the inclusion of direct 
program management costs. 

The 1995 life-cycle estimate for Nuclear Material and Facility Stabilization program activities was largely 
extrapolated from available complex-wide data using a parametric modeling approach. This model assumed a 10-
5-2 year schedule for pre-stabilization surveillance and maintenance, deactivation/stabilization, and post
stabilization surveillance and maintenance. The 1996 estimate is predicated on assumptions developed at the site 
that more accurately reflect and accommodate site requirements. 
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Although some of the 1996 assumptions reduced the program's projected life-cycle costs, e.g., cost reductions 
directly tied to shortened surveillance and maintenance schedules, more significant increases in stabilization and 
deactivation costs offset these reductions. The projected increase in stabilization costs primarily reflect the 
extension of the stabilization phase to include removing Special Nuclear Material and Waste Management 
program-stored waste. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

----------- -------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 2,598,336 207,709 4,246,111 1,855,484 78 

Environmental Restoration 17,087,804 160,950 5,874,197 -II ,052,657 -65 

Waste Management 9,599,996 180,930 2,757,665 -6,661,401 -71 

Landlord 2,796,494 117,900 4,441,038 1,762,444 66 

Program Management 2 4,528,573 36,780 - - -

Site Total 36,611,203 704,350 17,319,010 -18,587,843 -52 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

Environmental Restoration Program Overall Differences 

The 1996 life-cycle cost estimate for the Environmental Restoration program is $5.9 billion. This estimate is 65 
percent lower than the 1995 estimate of $17.1 billion. This $11.1 billion decrease in projected life-cycle cost is 
due primarily to revised program assumptions, most of which have shortened the program's projected life cycle. 

The 1996 cost estimate assumes a more aggressive remediation schedule that is largely predicated on applying risk
based cleanup standards. In contrast, the 1995 estimate assumed longer durations for assessment and remediation 
and used residential level cleanup standards for most areas of the site, while deferring decommissioning activities 
until the outyears. The reduction in cleanup targets and added emphasis on remedial action rather than on 
assessment have significantly lowered the remediation costs as well as the treatment, storage, and disposal costs 
borne by the program. 

Other factors that have contributed to lower projected costs in the 1996 estimate include: a reduction in the 
projected level of labor-intensive decontamination before facilities are demolished, focusing remedial actions on 
buffer zones and accessible areas that have been prioritized for cleanup, an accelerated decommissioning schedule 
that reduces the amount of time the facilities spend undergoing surveillance and maintenance prior to 
decommissioning, and the anticipated use of an onsite Corrective Action Management Unit and low-level waste 
disposal cell that would sharply reduce the volume of waste requiring offsite shipment. 
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Waste Management Program Overall Differences 

The 1996life-cycle cost estimate for the Waste Management program is $2.8 billion. This estimate is 71 percent 
lower than the 1995 estimate of $9.6 billion, after taking FY 1995 expenditures into account. This $6.6 billion 
decrease in projected life-cycle cost is primarily tied to major changes in waste management strategies and 
significant reductions in waste stream generation. In contrast to the 1995 cost estimate, the 1996 estimate plans for 
fewer waste treatment facilities. The 1996 estimate assumes that storage will occur outside the Protected Area, 
away from plutonium facilities, substantially reducing the indirect support costs associated with environment, 
safety and health activities, and security. The 1996 estimate also assumes that as facilities are decommissioned 
some will be permitted or repermitted as storage facilities, thereby avoiding new construction costs. In addition, 
the 1996 estimate assumes that onsite disposal will be conducted in a disposal facility designed to meet Resource 
Conservation and Recovery Act performance standards, leading to dramatic handling, shipping, and disposal cost 
reductions. 

The 1996 estimated waste management life-cycle cost decreased substantially because of a projected reduction in 
waste streams generation by stabilization and remediation activities. This reduction is a result of the expedited 
deactivation of buildings, reduced stabilization activities for residue treatment, improved facility decommissioning 
strategies for decontaminating metals, improved techniques for estimating decommissioning costs in the outyears, 
and adopting a risk-based cleanup approach to remediation. 

Nuclear Material and Facility Stabilization program and Environmental Restoration program activities generate 
transuranic mixed and transuranic waste. The combined total reduction in projected volumes of transuranic mixed 
waste and transuranic waste is approximately 25 percent. The currently projected volumes of low-level mixed and 
low-level waste that will be generated by both programs are about 25 percent lower, respectively, than the 1995 
estimate. The total reduction in projected volumes of hazardous waste is approximately 25 percent. Similarly, the 
total reduction of the currently projected volumes of sanitary waste is approximately 30 percent less than the 1995 
estimate. 

Landlord Overall Differences 

The 1996 life-cycle cost estimate for Landlord costs is $4.4 billion. This estimate is 66 percent higher than the 
1995 estimate of $2.8 billion, after taking FY 1995 expenditures into account. 
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RIO BLANCO AND RULISON SITES 

The Rulison and Rio Blanco sites are administered at the Nevada Operations Office. A more thorough description 
of the environmental activities managed by the Nevada Operations Office can be found in the Nevada Offsite 
narrative. The Rulison site is located 22 kilometers ( 14 miles) southwest of Rifle, Colorado. The Rio Blanco site 
is located 58 kilometers (36 miles) northwest of Rifle, Colorado. 

LOCALITY MAP 

lOMILfS 

1 Uli.OMEIIlS 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1887 Conpre11lon•J Requeot 

(Five· Year Averages, Thousands of Constant 199ft Dollars) 

ey 1 18'·8999 'API '9'9 '9'' agag agae agag life Eve•·· 
Envlronmentll Reotoretlon 27 22 12 a 8857 

• Tot1/ Ufe Cycle II the 1um of the ennu11 co1t1in con1t1nt FY 1885 dolilfl. 
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FACILITY MISSION 

The Department conducted the Rulison and Rio Blanco tests under the Plowshare Program, which was a series of 
nuclear and conventional tests conducted by Atomic Energy Commission to explore peacetime uses of nuclear 
explosives. The Rio Blanco and Rulison tests were designed to increase natural gas production from low
permeability sandstone. The Project Rulison detonation took place in September 1969 at a depth of 2,568 meters 
(8,426 feet) in a sandstone formation near Rifle, Colorado. The shot was the second of the gas production 
stimulation experiments in the Plowshare Program. The Project Rio Blanco test, which was located approximately 
36 miles northwest of Rifle, consisted of the nearly simultaneous detonation of three 33-kiloton devices in a 2,130 
meter (7,000 feet) well in May 1973. The Rio Blanco test was the third gas production stimulation experiment in 
the Plowshare Program. Contamination is present as a result of the activities conducted on the sites in conjunction 
with the gas stimulation testing and gas flaring operations. 

At the Rio Blanco site, contamination consists of radioactive contamination of the deep bedrock around the shot 
cavities; contamination of a deep zone in FCG Well No. 1, in which contaminated water from the production 
testing and decontamination operations was injected; possible surface contamination from the gas flaring activities; 
and near-surface hazardous waste contamination from the closed mud pits. Ground water is the most likely 
transport medium for the deep contamination; however, because of the depth of the contamination (in excess of 
1,500 meters [5,000 feet]), exposure to humans from this material is unlikely. The Department has not confirmed 
the existence of the surface and near-surface contamination. The Department cleaned up the site in 1976, and all 
surface contamination was reported to have been shipped to the Nevada Test Site for disposal. However, this 
cleanup was not well documented and may not meet today's standards. 

The Rulison site includes radioactive contamination of the deep bedrock around the shot cavity, possible surface 
contamination from the gas flaring and decontamination activities, and near-surface hazardous waste contamination 
from the closed mud pits. Ground water is the most likely transport medium for the deep contamination; however, 
because of the depth of the contamination (in excess of 2,568 meters [8,426 feet]), exposure to humans from this 
material is unlikely. There has been no confirmation of the existence of surface contamination from the gas flaring 
and decontamination operations or the abandoned drill-back mud pit. The site was remediated in 1972 and again 
in 1976, and all surface contamination was reportedly cleaned up and shipped to the Nevada Test Site for disposal. 
However, the Department has confirmed additional contamination is present. It consists of diesel fuel and heavy 
metals in the pre-shot drilling mud pit. The Department is currently in the process of addressing this additional 
contamination. Surface water and near-surface ground water are the most likely transport mechanisms for the 
surface contamination; however, no domestic wells use the near-surface aquifer, and the site uses surface water 
primarily for irrigation. 

FUTURE USE 

The only negotiations the Department has conducted with the State of Colorado have concerned remediation goals 
for the pond at the Rulison site. The Department has not completed a definitive plan or an agreement with the 
State for either Rulison or Rio Blanco. However, this report assumes the surface of the sites will be cleaned to a 
level that permits Recreational use. The subsurface of the sites will remain Controlled Access. The Department of 
Energy will maintain institutional control of the subsurface and retain all mineral rights; any disturbance of the 
subsurface (for example, well drilling, mining, excavation) will require Department approval. The final future use 
will be negotiated with the State of Colorado. The Department will maintain both sites under a mix of Industrial, 
Open Space, and Controlled Access use until remedial action is complete. 
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ENVIRONMENTAL RESTORATION 

The cleanup strategy will be to characterize ground-water flow and area of contamination, assess risk, and model 
contaminant movement away from the shot cavities. The focus will be on tritium, since it is the most mobile of the 
potential radiological contaminants. Attenuation characteristics provide for little migration of other radionuclides. 
However, other radionuclides will be evaluated if tritium migration indicates that they need to be included in the 
source evaluation. Maximum use will be made of existing data, including monitoring data collected from the 
Long-Term Hydrologic Monitoring Program well networks. 

Cost estimates for this report assume subsurface waste in and around the shot cavities will not be removed, and 
long-term monitoring will continue. Surface remediation activities will depend on the type and quantity of 
contamination and the available remediation technologies and their effectiveness. This report also assumes 
hazardous waste will be shipped to a commercial facility for disposal. 

Major Environmental Restoration Activity Milestones 

Rio Blanco 
Preliminary Site Characterization Report 
Risk Assessment Report 
Work Plan for Assessment/Remediation 

TASK 

Installation of Two Additional Monitoring Wells (Deep Aquifer) 
Remediation of Mud Pits 
Post-Closure Monitoring Program 

Rulison 
Preliminary Site Characterization Report 
Risk Assessment Report 
Remediation of Drilling Effluent Pond 
Installation of Two Additional Monitoring Wells (Low-Pressure Zone) 
Post-Closure Monitoring Program 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1999 
1999 
2000 
2000 
2025 

1996 
1996 
1996 
1997 
2025 

Assessment activities will define the magnitude and extent of surficial contamination and the associated risks to 
human health and the environment through the evaluation of existing information on the two test areas. The 
evaluation process will include characterization of the physical setting to determine the presence of contamination 
and identification of pathways to potential receptors. Evaluators will use standard risk assessment procedures to 
calculate risks to receptors. If risks exceed acceptable limits, the Department will establish the requirements for 
risk reduction through remediation or other actions. 

Completed activities include annual monitoring of the site; sampling the drilling effluent pond at Rulison, 
dewatering the drilling effluent pond, and stabilizing the sediment in the pond. The stabilized sediment at Rulison 
has been hauled to the disposal facility. Assessment activities at the Rulison site have found no ground water 
contamination; however, the mud pit contained approximately 16,000 cubic meters (21,000 cubic yards) of 
sediment and soil contaminated with metals and petroleum hydrocarbons (hazardous waste). Rio Blanco 
assessment activities are scheduled to begin in FY 1996. This report assumes results for the Rio Blanco site 
assessment will mirror those obtained during the Rulison site assessment. 

Since 1979, the Department has monitored the surrounding areas of the two sites as part of the Long-Term 
Hydrologic Monitoring Program. Because ground water has not been impacted by these sites, this program is 
assumed to continue through the completion of assessment and remedial action (FY 2005). Monitoring consists of 
sampling from selected ground-water and surface-water collection locations around each site. Sampling requires 
approximately one week per year per site, plus analyzing approximately 20 samples per site per year. The 
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Department funds the program, and the Environmental Protection Agency operates it under a Memorandum of 
Understanding. Monitoring required as a result of Resource and Conservation Act closure activities is discussed in 
the Long-Term Surveillance and Monitoring section below. 

REMEDIAL ACTION 

Surface contamination at both facilities is the result of fallout from the gas flaring and equipment decontamination 
operations and near-surface hazardous waste contamination from the closed mud pits. Contamination consists of 
soil contaminated with metals and petroleum hydrocarbons. This estimate assumes that the remedial action at the 
sites will include removing the pond sediment from the drilling mud pit at Rulison and removing contaminated 
surface soils associated with drilling mud at Rio Blanco. 

Remediation of the mud pit at Rulison began in FY 1995. Approximately 16,000 cubic meters (21 ,000 cubic 
yards) of hazardous waste (contaminated soils) was generated when the sediment was exhumed and stabilized with 
kiln dust. The waste was staged onsite and then sent offsite to an appropriately permitted commercial disposal 
facility. All remedial action at this site will be complete in FY 1996. 

This report assumes the remedial action at Rio Blanco will be complete in FY 2005. Remedial actions will be 
based on a risk assessment approach that is determined during the assessment and characterization of the site. 

LONG-TERM SURVEILLANCE AND MONITORING 

This report assumes post-closure monitoring of the sites will involve yearly monitoring for an assumed duration of 
30 years. This report assumes that the approach will comply with the provisions of the Resource Conservation and 
Recovery Act and will require the installation of two additional wells at each site. However, the Department has 
not yet negotiated the monitoring strategy with the state. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX ''1'·3999 399' 29'2 zp11 agzg aqa• a gag 
Nevada Oflslte • Rio Blanco 

A11e11ment 92 77 
Remedial Action 721 220 

Novade Oflslto • Rulison 
A11111ment 

Remedlel Action 110 
Long. Tonn Surveil. and Monitoring 21 16 27 22 12 

• Tote/ Ufe Cycle Is the sum ofthe annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Rio Blanco and Rulison sites. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
gy 1 epe.aggp agqe '9'9 '9'' 39'9 agae aeae 

Environmental Rastoratlon 848 314 27 22 12 

• Tote/ Ufe Cycle 11 the 1um ofthe ennuel co1t1in conetent FY 1888 dollar~. 

COLORADO 58 

Life Gye!e* 

846 
4,705 

26 
550 
530 

life gyslr* 
U57 



COMPARISON WITH PREVIOUS ESTIMATE 

Environmental Management program costs at the Rio Blanco and Rulison sites are limited to Environmental 
Restoration program assessment, remediation, and surveillance and monitoring costs. The 1996 life-cycle cost 
estimate is $6.6 million, a slight increase over the 1995 estimate of $5.1 million. The increase reflects the 
inclusion of an environmental restoration contingency that was not assumed in the 1995 estimate. 
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COLORADO UMTRA SITES 

The Durango, Grand Junction, Gunnison, Maybell, Naturita, Rifle (Old and New) and Slick Rock (Old North 
Continent and Union Carbide) former processing sites are nine of 24 uranium mill processing sites designated by 
the Uranium Mill Tailings Radiation Control Act for remediation by the Department of Energy. During the I960s 
private firms processed most of the uranium ore mined in the United States for the Atomic Energy Commission, a 
predecessor of the Department of Energy. Congress passed the Act in I978 in response to public concern 
regarding potential health hazards from long-term exposure to uranium mill tailings. It authorized the 
Department of Energy to stabilize, dispose of, and control uranium mill tailings and other contaminated material 
at 24 uranium mill processing sites and vicinity properties. For a general discussion of the UMTRA Program, see 
the overview presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is I 00 percent nondefense. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a 
Cooperative Agreement in I982 with the State of Colorado. The agreement outlines the roles and responsibilities 
of each party. It also delineates the cost sharing arrangement that states that the Department of Energy is 
responsible for 100 percent of the assessment costs and 90 percent of the remediation costs, and the state is 
responsible for the remaining I 0 percent of the remediation costs. In addition, the Department of Energy is 
responsible for paying 90 percent of the states costs. The Nuclear Regulatory Commission concurred on the 
original agreement and is required to concur on all major modifications thereafter. 
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DURANGO, COLORADO (UMTRA SITE) 

The former Durango uranium processing site is located just outside the city limits of Durango in southwest 
Colorado. The site is bordered on the east by the Animas River, on the north by Lightner Creek, and on the 
southwest by Smelter Mountain. Two tailings piles were located on the 59-hectare ( 147-acre) site. Prior to the 
cleanup, the two tailings piles contained approximately 912,000 cubic meters (1.2 million cubic yards) of 
contaminated material and covered four hectares (ten acres) of the site. The mill site and ore storage area 
covered about 20 hectares (eight acres). The raffinate pond area was located nearly 0.8 kilometers (one-half 
mile) southeast of the mil/site and covered about six hectares ( 15 acres). 
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FACILITY MISSION 

The mission of the Durango mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. The original 
mill was built on the site of an old lead smelter that operated from 1880 to 1930. The Vanadium Corporation of 
America designed and built the mill in 1942 to furnish vanadium during World War II. In 1943, Vanadium 
Corporation reprocessed the vanadium tailings to recover uranium for use in the Manhattan Project. The original 
mill operated until 1946 and was then shut down until 1949 when Vanadium Corporation of America contracted to 
sell uranium to the Atomic Energy Commission. Vanadium Corporation of America leased and then later 
purchased the property. Plant operation continued until March 1963, when the mill was shut down permanently. 
Various owners held the property until 1990, when the State of Colorado was granted ownership of the site. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, as well as 
license the completed disposal cell. 
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FUTURE USE 

Following concurrence by the Nuclear Regulatory Commission regarding the adequacy of the processing site 
cleanup, control of the site will revert to the State, for future use as deemed appropriate by the State and local 
authorities, pursuant to the Uranium Mill Tailings Radiation Control Act. This report assumes future use of the 
site to be unrestricted once the ground-water project is complete. The disposal site will remain in the control of the 
Federal Government and will be monitored and maintained in accordance with the Nuclear Regulatory 
Commission-approved Long-Term Surveillance Plan. 

ENVIRONMENTAL RESTORATION 

Surface remediation action has been completed, and the source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 
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Remedial action was completed in May 1991 at the Durango former processing site. All contaminated materials 
were relocated to an isolated disposal site in Bodo Canyon, Colorado. Approximately 1 .9 million cubic meters (2.5 
million cubic yards) of residual radioactive materials were remediated, including remediation of 129 vicinity 
properties. The disturbed areas of the site were backfilled with uncontaminated soil to a level compatible with the 
surrounding terrain, recontoured to promote surface drainage, and revegetated. Site certification by the Nuclear 
Regulatory Commission is scheduled for March 1996, and Bodo Cell Nuclear Regulatory Commission licensing is 
expected in June 1996. 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues Bodo Cell General License 
Transfer Disposal Cell to Grand Junction Projects Office Long-Term Surveillance and 

Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 

1996 

The Durango Remedial Action Plan, which was concurred upon by the Nuclear Regulatory Commission in 
December 1994, outlines the contaminant distribution and remediation needed. The UMTRA Surface Project will 
conduct surveillance and maintenance of the disposal cell after the completion of remedial action and prior to its 
transfer to the Grand Junction Projects Office's Long-Term Surveillance and Maintenance program in FY 1996. 
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Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Durango 
site once the Programmatic Environmental Impact Statement is complete. 

This report assumes a natural flushing ground-water compliance strategy. With this approach, contamination 
concentrations can be reduced naturally to maximum, background, or alternate concentration limits within 100 
years, as established in the Environmental Protection Agency standards. For all types of ground-water compliance 
strategies, once the Nuclear Regulatory Commission determines the site to be in compliance with Subpart B of the 
Environmental Protection Agency Standards and the site is certified, no additional long-term surveillance or 
monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 984 million liters (260 million gallons), and the 
contaminant plume extends offsite. The ground-water contaminants of potential concern are antimony, cadmium, 
lead, manganese, molybdenum, selenium, sodium, sulfate, uranium, vanadium, chloride, arsenic, and thallium. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

2002 
2003 
2005 
2011 
2011 

Ground water at the former mill tailings area moves toward the Animas River. The Animas River does not 
recharge the local aquifer. Ground-water samples collected in previous years from the wells downgradient of the 
processing site show the ground water is contaminated as a result of former uranium milling activities. 
Hydrogeologic information on the aquifer characteristics, however, indicates that the amount of ground water 
discharging to the Animas River is small relative to the flow in the river. 

During the first ten years of remediation, verification monitoring will be performed to ensure that natural flushing 
is working as predicted. The data collected during this phase will be provided to the Nuclear Regulatory 
Commission in a confirmation report. Upon acceptance of the confirmation report, the site will be turned over to 
the Grand Junction Projects Office's Long-Term Surveillance and Maintenance program. This program will 
conduct "compliance monitoring" for up to 90 years. When maximum concentration limits or background or 
alternate concentration limits have been achieved, a certification report will be prepared to close out all Department 
of Energy involvement at this site. 

COLORADO 84 



Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Durango site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F' ''!'·'POP agga aptp agag 2Q31 agag 
Environmental Rlltof'lltion 893 922 522 288 12,114 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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GRAND JUNCTION, COLORADO (UMTRA SITE) 

The former Grand Junction mill site (also known as the Climax Mil/site) is a 46-hectare ( 114-acre) site in Mesa 
County, located in an industrial area of the City of Grand Junction, Colorado on the north bank of the Colorado 
River. It contained one large tailings pile and a remaining mill building. 
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FACILITY MISSION 

The mission of the Grand Junction mill site was to provide uranium for the United States Government. The source 
of contamination was the residual tailings remaining after the uranium was extracted during the milling process. In 
1951, Climax Uranium Company, a division of American Metals Climax (now known as AMAX, Inc.), started 
milling operations at the site; the mill was shut down in March 1970. After the mill shutdown, 34 hectares (85 
acres) were developed into an industrial park, 16 hectares ( 40 acres) were deeded to the State of Colorado as a 
repository for tailings from vicinity property remedial action projects in the Grand Junction area, and 4 hectares (10 
acres) were sold to a private citizen. The State of Colorado presently owns the majority of the designated tailings 
site. Three hectares (seven acres) are under private ownership. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the 
completed disposal cell. 
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FUTURE USE 

The State of Colorado currently owns the former processing site. Following concurrence by the Nuclear 
Regulatory Commission on the adequacy of the remedial action, the State is free to retain the site or dispose of it in 
accordance with the Uranium Mill Tailings Radiation Control Act. At this time, however, the State is proposing to 
assign ownership to the City of Grand Junction, with a public park as the likely projected future use. This report 
anticipates that the State of Colorado will impose land-use restrictions, as necessary, to protect the public health, 
safety, and the environment. The Bureau of Land Management transferred the disposal cell to the Department of 
Energy prior to remedial action. The disposal cell will be maintained in accordance with a license issued by the 
Nuclear Regulatory Commission. Therefore, the offsite disposal cell will remain under Department of Energy 
Controlled Access for the life cycle of this estimate. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed and the source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Surface 
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The cleanup effort associated with the Grand Junction site has comprised remediation of tailings at the former 
processing site as well as remediation of over 4000 vicinity properties. All contaminated site materials were 
removed from the processing site by spring 1994, with site restoration (seeding and wetlands establishment) 
completed in August 1994. Approximately 3.1 million cubic meters (4.1 million cubic yards) of contaminated 
materials were transported 27 kilometers (17 miles) to the Cheney disposal cell. The capacity of the disposal cell is 
3.4 million cubic meters (4.5 million cubic yards). The Completion Report describing these activities has been 
written and submitted to the Nuclear Regulatory Commission for review. 

Some ongoing vicinity property cleanup continues in Mesa County, with materials transported to a reserved area of 
the Cheney disposal cell. The UMTRA Program is currently planning to accept vicinity property tailings until 
February 1998, with completion of the cell cover by September 1998. However, the Department of Energy is 
working closely with the State of Colorado and the City of Grand Junction to develop a Long-Term Radon 
Management program for disposition of additional vicinity property tailings past the FY 1998 cut-off date, while 
keeping within the cell capacity of 3.4 million cubic meters (4.5 million cubic yards). If that program is not 
implemented, then Nuclear Regulatory Commission site certification and licensing will occur in FY 1999, with 
transfer of the Cheney disposal cell to the Grand Junction Projects Office's Long-Term Surveillance and 
Maintenance program in early FY 2000. 

Although all UMTRA sites require some vicinity property cleanup, no other single site has as many vicinity 
properties to clean up as Grand Junction. Additionally, the remediation of many of these vicinity properties is 
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complex. For this reason, there are two remedial action contractors. One remedial action contractor is tasked with 
the remediation of the Grand Junction processing site tailings and another remedial action contractor, located in the 
Grand Junction Projects Office, is tasked with the remediation of the vicinity properties associated with the Grand 
Junction former processing site. The site remedial action contractors have trucked the tailings found at the vicinity 
properties to the processing site for transport to the Cheney disposal cell. 

Major Surface P~oject Milestones 

TASK 

Vicinity Property Remedial Action 
Nuclear Regulatory Commission Issues General License 
Transfer Disposal Cell to Grand Junction Projects Office Long-Term Surveillance and 

Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1998 
1999 

2000 

The Grand Junction Remedial Action Plan outlined the necessary contaminant distribution and remediation. The 
Remedial Action Plan, which requires concurrence by the Nuclear Regulatory Commission, was published in 
December 1994. 

The processing site has been fully characterized, and no further monitoring under the Surface Project is occurring. 
However, radiological monitoring is still being performed at the Cheney disposal cell to ensure that no 
contaminants are being released into the air during the vicinity property remediation efforts. In addition, several 
wells were placed adjacent to the disposal cell to monitor water quality. 

The Long-Term Surveillance Plan, which describes how the disposal cell will be managed, will be written 
concurrently with the Cheney disposal cell Completion Report and final Audit Report. The latter two documents 
will be included as part of the Department of Energy's site Certification Report, which explains that the processing 
site has been cleaned up according to the provisions of the Remedial Action Plan. The site Certification Report 
and the Long-Term Surveillance Plan will be submitted to the Nuclear Regulatory Commission for concurrence as 
the first step towards licensing the Cheney disposal cell. 

The UMTRA Surface Project will conduct surveillance and maintenance of the disposal cell after the completion of 
the remedial action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and 
Maintenance program in FY 2000. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
(For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA Program narrative in the 
New Mexico section of this report.) Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Grand 
Junction site, once the Programmatic Environmental Impact Statement is complete. 

Cost estimates for this report assume a natural flushing ground-water compliance strategy at the Grand Junction 
site, based on currently available site characterization information. With this approach, contamination 
concentrations can be reduced naturally to maximum, background, or alternate concentration limits within 100 
years, as established in the Environmental Protection Agency standards. For all types of ground-water compliance 
strategies, once the Nuclear Regulatory Commission determines this site to be in compliance with Subpart B of the 
Environmental Protection Agency Standards and it is certified, no additional long-term surveillance or monitoring 
will be conducted. 
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The total volume of contaminated ground water is estimated to be 2.3 billion liters (600 million gallons), and the 
contaminant plume extends offsite. The ground-water contaminants of potential concern are cadmium, manganese, 
molybdenum, sulfate, uranium, vanadium, arsenic, cobalt, fluoride, iron, nickel, radium-226, and zinc. 
Background ground-water quality in the alluvium shows uranium, molybdenum, and selenium concentrations, and 
net gross alpha activities are above the maximum concentration limits. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

1995 
2002 
2004 
2009 
2011 

At the Grand Junction processing site, ground water occurs in alluvial sand and gravel associated with the 
Colorado River. Uranium processing activities have affected ground water in the alluvium (uppermost aquifer). 
The contamination extends approximately 1,006 meters (3,300 feet) downgradient from the site. The alluvial 
aquifer is not currently used in the vicinity of the processing site for any known purpose. The current risk to 
human health or the environment is limited because water used for domestic and most other purposes is taken from 
the Grand Mesa Reservoir, approximately 40 kilometers (25 miles) upgradient from the processing site. 

Sampling of an onsite well that is downgradient indicates a slight increase in uranium concentration since 1989. 
Contaminants within ground water near the former Grand Junction processing site are moving downgradient 
toward the Colorado River, which may be the ultimate point of discharge for local ground water. 

During the first ten years of remediation, verification monitoring will be performed to ensure that natural flushing 
is working as predicted. The data collected during this phase will be provided to the Nuclear Regulatory 
Commission in a confirmation report. Upon acceptance of the confirmation report, the site will be turned over to 
the Grand Junction Projects Office's Long-Term Surveillance and Maintenance program. This program will 
conduct "compliance monitoring" for up to 90 years. When maximum concentration limits or background or 
alternate concentration limits have been achieved, a certification report will be prepared to close out all Department 
of Energy involvement at this site. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Grand Junction site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FX''!'·'MQ 292' 39'2 agap aeae IKe Gye!e• 

Envlronmentlll Reatoration 13,060 992 811 73,317 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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GUNNISON, COLORADO (UMTRA SITE) 

The Gunnison former mill site is a 25-hectare (61-acre) tract located southwest of the City of Gunnison and 
adjacent to the Gunnison airport. Tailings covered an area of approximately 16 hectares ( 39 acres). 
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FACILITY MISSION 

The mission of the Gunnison mill site was to provide uranium for the United States national defense program. The 
source of contamination was the residual tailings that remained after the milling process extracted the uranium. 
Various companies owned and operated the mill over the years. The last owner was Kermac, a subsidiary of Kerr
McGee Oil Industries. The mill was closed in 1962, and the State of Colorado now owns the site. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the 
completed disposal cell. 
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FUTURE USE 

The Department of Energy acquired the Gunnison disposal site from the Bureau of Land Management via a 
legislative withdrawal and jurisdictional transfer. The disposal site will be monitored and maintained under 
Controlled Access in accordance with the Nuclear Regulatory Commission-approved Long-Term Surveillance 
Plan. Under the provisions of the Uranium Mill Tailings Radiation Control Act, public access to the disposal site 
will be restricted. Upon Nuclear Regulatory Commission site certification under the Surface Project, the State may 
dispose of the former processing site according to the provisions of the Uranium Mill Tailings Radiation Control 
Act. In this case, the State is expecting to assign ownership of the processing site to Gunnison County, and the 
proposed future use will likely be Recreational. It is anticipated that the State of Colorado will impose such 
restrictions as necessary to protect the public health, safety, and the environment. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed, and the. source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
fY 1 ppe.aqpg agga 39'9 2Q15 a gag agaa 
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Remedial action began in 1991. All contaminated materials have been removed from the site and are stabilized in 
the landfill disposal cell six miles east of Gunnison. The surface remedial action was completed in December 
1995. The Nuclear Regulatory Commission and the State of Colorado concurred upon the remedial action. The 
Completion Report describing these activities is currently being written. Nuclear Regulatory Commission 
certification and licensing will occur in FY 1997, with transfer of the disposal cell to the Grand Junction Projects 
Office's Long-Term Surveillance and Maintenance program in early FY 1998. 

Major Surface Project Milestones 

TASK 

Site Remedial Action 
Nuclear Regulatory Commission Issues General License 
Transfer Disposal Cell to Grand Junction Projects Office Long-Term Surveillance and 

Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 
1997 

1998 

The Gunnison Remedial Action Plan outlined contaminant distribution and the remediation needed. The Remedial 
Action Plan, which requires concurrence by the Nuclear Regulatory Commission, was published in July 1989. 
Fifteen hectares (39 acres) of the 25-hectare (61-acre) site were covered by tailings that have been relocated to the 
landfill disposal cell. A total of approximately 646,000 cubic meters (850,000 cubic yards) of materials, including 
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building demolition debris, were transported. Remediation of 12 vicinity properties is occurring concurrently with 
site remediation activities. Completion of the disposal cell cover and restoration of the processing site are expected 
to occur by early FY 1996. The UMTRA Surface Project will conduct surveillance and maintenance of the 
disposal cell after the completion of the remedial action and prior to its transfer to the Grand Junction Projects 
Office's Long-Term Surveillance and Maintenance program in FY 1998. 

The site has been fully characterized; however, semi-annual monitoring of the site is performed to ensure that 
surface remedial action construction does not impact the ground water. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the 
Gunnison site once the Programmatic Environmental Impact Statement is completed. 

This report assumes a natural flushing ground-water compliance strategy at the Gunnison site. With this approach, 
contamination concentrations are expected to be reduced naturally to maximum, background, or alternate 
concentration limits within 100 years, as established in the Environmental Protection Agency standards. For all 
types of ground-water compliance strategies, once the Nuclear Regulatory Commission determines the site to be in 
compliance with Subpart B of the Environmental Protection Agency Standards and it is certified, no additional 
long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 371 million liters (98 million gallons), and the 
contaminant plume extends offsite. The ground-water contaminants of potential concern are cadmium, lead-210, 
iron, cobalt, manganese, sulfate, uranium, thorium-230, and polonium-210. An alternate water system was built 
during the UMTRA Surface Project. Residences that had domestic wells in the aquifer downgradient of the 
processing site, which were or could be affected by contamination, now use this system. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

2001 
2002 
2004 
2009 
2010 

Ground-water samples are being collected at the former Gunnison processing site and private locations to monitor 
water quality during surface remediation and to assess the extent of ground-water contamination from former 
processing activities. 

Samples collected during 1994 from wells down gradient of the former processing site were similar to samples 
collected in past years, indicating that former uranium milling activities have impacted ground water in the alluvial 
aquifer. Uranium concentrations continue to exceed maximum concentration limits in monitoring wells 
approximately 1 ,829 meters (6,000 feet) downgradient of the former processing site. Uranium concentrations in a 
downgradient monitoring well show a minor upward trend, indicating that the contaminants may be moving. 
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However, a domestic well near the monitoring well does not show any indications of contamination from the 
former processing site. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Gunnison site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX apaa.2oop 399' 21"9 21)11 agag agao agag 

Environmental Restoration 929 899 838 12.325 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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MAYBELL, COLORADO (UMTRA SITE) 

The Maybell mill and tailings site covers 45 hectares ( 110 acres) of land located approximately 40 kilometers (25 
miles) west of the Town of Craig in Moffat County in northwestern Colorado. The site is eight kilometers (five 
miles) northeast of the Town of Maybell. An additional74 hectares ( 182 acres) of land contain residual 
radioactive materials deposited by wind or water erosion from the site. Several inactive open pit mines and low
grade uranium mineralization outcrops surround the Maybell site. Some of the mines provided ore for the 
Maybell mill. This area comprises uninhabited open range land used for grazing cattle. 
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FACILITY MISSION 

The mission of the Maybell, Colorado mill site was to provide uranium for the United States Government. The 
source of contamination was the residual tailings that remained after the milling process extracted uranium. Union 
Carbide Corporation operated the site from 1955 to 1964. It was then dismantled and the tailings were temporarily 
stabilized in accordance with State of Colorado regulations. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the 
completed disposal cell. 

FUTURE USE 

The residual radioactive materials at the former Maybell processing site are being stabilized onsite. The 
Department of Energy acquired the larger portion of the Maybell processing site from the Bureau of Land 
Management via a legislative withdrawal and jurisdictional transfer. The smaller portion of the Maybell processing 
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site was privately owned. The State of Colorado acquired it and will, upon Nuclear Regulatory Commission 
certification, transfer the deed to the Federal Government, under the custody of the Department of Energy. Under 
the provisions of the Uranium Mill Tailings Radiation Control Act, public access to the disposal site will be 
restricted. 

ENVIRONMENTAL RESTORATION 

Surface remedial action is being conducted at the Maybell site to stabilize the tailings. Residual milling-related 
contaminated ground water must also be addressed. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Surface 
Assessment 

Remedial Action 
UMTRA Ground water 

Assessment 

Remedial Action 

Direct Program ManagemenVSupport 

f)' 1 !!8.2QQQ 

128 
2,163 

217 

1,484 

2QQ5 

68 
36 

351 

• Total Life Cycle is tha sum of the annual costs in constant F'Y 1996 dollars. 

Surface Project 

2Q1Q agaa agag 2Q21 ag;w ura cvs's* 
641 

10,816 

1,429 
188 

9,177 

Remedial action began at the Maybell site in the spring of 1995 and is expected to be completed by December 
1996. It is expected that approximately 2.7 million cubic meters (3.5 million cubic yards) of material will be 
stabilized onsite in an engineered disposal cell, which is centered on the original tailings pile itself. Cleaned up 
areas at the site will be backfilled with uncontaminated soil to a level compatible with the surrounding terrain, 
recontoured to promote surface drainage, and revegetated as necessary. Twelve vicinity properties will be 
remediated concurrently with site remediation activities. Nuclear Regulatory Commission certification and 
licensing and transfer to the Long-Term Surveillance and Maintenance program will take place in FY 1998. 

Publish the Remedial Action Plan 
Site Remedial Action 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1998 
1998 

The tailings and contaminant distribution and the remedial action required are outlined in the Maybell Remedial 
Action Plan. The Remedial Action Plan, which the Nuclear Regulatory Commission and the State of Colorado 
concurred upon, will be published in February 1996. The UMTRA Surface Project will conduct surveillance and 
maintenance of the disposal cell after completion of remedial action and prior to its transfer to the Grand Junction 
Projects Office's Long-Term Surveillance and Maintenance program in FY 1998. 

The site has been fully characterized; however, semi-annual monitoring of the site is performed to prevent potential 
impacts to the ground water caused by surface remedial action construction. 
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Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of the report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Maybell 
site once the Programmatic Environmental Impact Statement is completed. 

This report assumes a strategy of demonstrated compliance with additional characterization and the application of 
supplemental standards. For all types of ground-water compliance strategies, once the Nuclear Regulatory 
Commission determines the site to be in compliance with Subpart B of the Environmental Protection Agency 
Standards and it is certified, no additional long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water has not been assessed. The ground-water contaminants of 
potential concern are arsenic, cadmium, lead, molybdenum, nitrate, radium-226, radium-228, selenium, and 
uranium. 

The following milestone dates have been established for planning purposes. 

Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
2000 
2001 
2002 
2002 

The Department of Energy collected hydrogeologic field data from 1986 to 1995 to characterize the lithology, 
hydraulic properties, and ground-water quality in the vicinity of the Maybell tailings site. Monitor wells were 
located hydraulically upgradient and downgradient from the tailings site to characterize background ground-water 
quality in the Browns Park Formation. Additional wells were completed through and adjacent to the tailings pile. 
Also, six domestic wells near the Town of Maybell have been monitored as part of site characterization. The 
monitoring well locations were chosen to provide a representative distribution of sampling points in order to define 
ground-water flow directions and characterize ground-water quality. 

Background ground water has exhibited elevated concentrations of arsenic, cadmium, molybdenum, lead, 
selenium, uranium, and the combined activities of radium-226 and radium-228 as a result of naturally occurring 
mineralization in the area. The ground water in the Browns Park Formation within three miles of the Maybell 
tailings site is not currently used as a source of drinking water. 

Ground water in the Browns Park Formation is not a Class I or drinking water aquifer. It meets the definition of 
limited-use water based on widespread ambient contamination due to naturally occurring uranium mineralization 
and mining activities not related to onsite uranium milling operations. Contamination has been found only in the 
immediate vicinity of the processing site and appears to be limited in extent, vertically and horizontally. 
Monitoring and modeling of the effects of the surface remedial action construction will be performed. 
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Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Maybell site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 aga.aggp agga 2Q1Q agzp aqaa 2Q39 

Environmental Restoration 3,994 456 22,251 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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NATURITA, COLORADO (UMTRA SITE) 

Naturita is a former mil/site located 3.2 kilometers (two miles) northwest of the Town of Naturita in Montrose 
County, Colorado. The site occupies 21 hectares (53 acres). An additiona/34 hectares (85 acres) of land adjacent 
to the site contain contaminated wind-blown material. 

LOCALITY MAP 

- . . 
'-' -. 

Coke ', 
Oven Valley\,_. 

Dry Flats 
LEGEND 

--- - 1 . - - - Dirt Road 

4000 fiE! 

1220MEIBS 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

EnVironmental Reatoration 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX '88'·3PM agg• 3939 agaa aq;ap 
Environmental Restof'lltion eoee 723 941 42 955 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The mission of the Naturita millsite was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. Rare Metals 
Company built the mill in 1930, but it did not become operational until 1939 when Vanadium Corporation of 
America acquired it and converted it for vanadium recovery. The mill was shut down at the end of World War II 
but reopened in 1947. It produced uranium concentrates that were shipped to the Atomic Energy Commission until 
the mill was shut down in 1958. From 1961 unti11963, Vanadium Corporation of America operated a uranium 
upgrader at the site. In 1967, Vanadium Corporation of America merged with Foote Mineral Company, and 
ownership of the site passed to Foote. 
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In 1976, Rancher's Exploration of Albuquerque purchased a portion of the former tailings site. Hecla Mining 
Company then acquired Rancher's. Between 1977 and 1979, Hecla removed the tailings and reprocessed them at 
another site. Cyprus/Foote Mineral Company owns the remaining portion of the site, which it leased to General 
Electric Company for a uranium ore-buying depot. 

The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the 
completed disposal cell. 
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FUTURE USE 

The remaining residual radioactive material at the former processing site will be relocated to the Uravan disposal 
site. Remedial action under the Surface Project at the former processing site will be completed under a Remedial 
Action Agreement between the Department of Energy and the private land owner(s). Under the terms of the 
Remedial Action Agreement, beneficial use of the site will be returned to the owners upon Nuclear Regulatory 
Commission certification of the surface remedial action. The disposal cell will remain under Department of Energy 
Controlled Access for the life cycle of this estimate. 

ENVIRONMENTAL RESTORATION 

Tailings were removed from the processing site in 1979. Surface remedial action will remove other residual 
radioactive material from the site. Residual milling-related contaminated ground water must also be addressed. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 88'·2999 aggo iP'P iQ11 aqag apat 
UMTRA Surface 

Assessment 90 
Remedial Action 2,457 

UMTRA Ground water 
Assessment 272 119 25 71 
Remedial Action 25 148 30 

Direct Program ManagemenUSupport 3,284 579 870 840 
lgteJ npnn zza "11 Af1 
• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 

agag Life Gye!e• 

448 
12,286 

2.432 
1,024 

28,785 
1? @§§ 

Demolition of buildings remaining at the Naturita mill site was accomplished during 1994 and 1995. Several 
vicinity properties have been remediated, with the materials stockpiled on the former processing site. The residual 
radioactive material will be hauled to the Uravan disposal site and deposited in a cell at the Upper Burbank 
Repository. This report assumes that the start of phase II remedial action will occur in April 1996. 

A total of approximately 304,000 cubic meters (400,000 cubic yards) of tailings and debris will be transported, 
with remediation completion expected by the fall of 1997. Nuclear Regulatory Commission certification and 
licensing and transfer to the Long-Term Surveillance and Maintenance program will be completed by late FY 
1998. 

Publish Remedial Action Plan 
Vicinity Property Remedial Action 
Site Remedial Action 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer Disposal Cell to Grand Junction Projects Office Long-Term Surveillance and 
Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 
1996 
1997 
1998 

1998 

The former owners removed tailings from the site to reprocess them for other extractable minerals. Remaining 
residual contaminants were described in the Naturita Remedial Action Plan. The Remedial Action Plan, which 
requires concurrence by the Nuclear Regulatory Commission, will be published in January 1996. The UMTRA 
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Surface Project will conduct surveillance and maintenance of the disposal cell after the completion of remedial 
action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and Maintenance 
program in FY 1998. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Naturita 
site once the Programmatic Environmental Impact Statement is completed. 

This report assumes a natural flushing ground-water compliance strategy at the Naturita site. With this approach, 
contamination concentrations are expected to be reduced naturally to maximum, background, or alternate 
concentration limits within 100 years. For all types of ground-water compliance strategies, once the Nuclear 
Regulatory Commission determines the site to be in compliance with Subpart B of the Environmental Protection 
Agency Standards and the site is certified, no additional long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 314 million liters (83 million gallons), and the 
contaminant plume extends offsite. The concentration of uranium, a primary indicator of contamination, has either 
remained constant, with only seasonal fluctuations, or has shown slight decreases. Because tailings were removed 
from the site in 1979, the current distribution of uranium and other constituents in the alluvial aquifer may 
represent an apparent steady-state distribution. 

The following milestone dates have been established for planning purposes. 

Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
2004 
2005 
2007 
2012 
2013 

During the first ten years of remediation, verification monitoring will be performed to ensure that natural flushing 
is working as predicted. The data collected during this phase will be provided to the Nuclear Regulatory 
Commission in a confirmation report. Upon acceptance of the confirmation report, the site would be turned over to 
the Grand Junction Projects Office's Long-Term Surveillance and Maintenance program. This program will 
conduct "compliance monitoring" for up to 90 years. When maximum concentration limits or background or 
alternate concentration limits have been achieved, a certification report will be prepared to close out all Department 
of Energy involvement at this site. 
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Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Naturita site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 !26.2Q99 aggs 2Q1Q 2Q15 a gag agao 

Environmental Restoration 6,086 723 841 841 42,955 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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RIFLE, COLORADO (UMTRA SITES) 

The two inactive uranium processing sites at Rifle are located in the Colorado River Valley near the City of Rifle. 
The sites are approximately three kilometers (two miles) apart and are referred to as the Old Rifle and New Rifle 
sites. Old Rifle is located just east of the Rifle city limits in Garfield County, Colorado. It is a nine-hectare (22-
acre) site where the tailings pile covered approximately five hectares ( 13 acres) of land. The New Rifle site is west 
of the City of Rifle. The tailings pile covered about 13 he'ctares ( 33 acres) of land and had steep side slopes rising 
to a height of about 10 meters (33 feet). 
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remedial action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and 
Maintenance program in FY 1998. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Rifle 
sites once the Programmatic Environmental Impact Statement is completed. 

This report assumes a natural flushing ground-water compliance strategy at the Rifle sites. With this approach, 
contamination concentrations are expected to be reduced naturally to maximum, background, or alternate 
concentration limits within 100 years, as established in the Environmental Protection Agency standards. For all 
types of ground-water compliance strategies, once the Nuclear Regulatory Commission determines the sites to be in 
compliance with Subpart B of the Environmental Protection Agency Standards and they are certified, no additional 
long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 11.3 million liters (3 million gallons) at New 
Rifle and 2.4 million liters (650,000 gallons) at Old Rifle. Both of the contaminant plumes extend offsite. The 
ground-water contaminants of potential concern at the Rifle sites are iron, manganese, sulfate, uranium, fluoride, 
molybdenum, selenium, arsenic, ammonium, antimony, cadmium, chloride, lead, manganese, nitrate, sodium, and 
vanadium. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

2001 
2002 
2004 
2009 
2010 

To assess the extent of ground-water contamination from former processing activities, the downgradient ground
water quality before remediation was compared with the background-water quality and the Environmental 
Protection Agency Maximum Concentration Limits. A total of 12 domestic locations were sampled during 1994. 
Results of the recent Rifle baseline risk assessment indicate that uranium processing activities have not impacted 
domestic wells north of U.S. Highway 6. Results of ground-water quality sampling in the New Rifle processing 
site vicinity generally indicate that contaminants continue to migrate southwest toward the Colorado River. 

Limited sampling in the Old Rifle processing site vicinity indicates that contamination in ground water 
downgradient of the site is not extensive. Contaminants are most likely discharged into the Colorado River a short 
distance southwest of the site. The Colorado River may act as a discharge boundary to ground-water flow and 
contaminant transport. To the Department of Energy's knowledge, uranium processing activities in the vicinity of 
the Old Rifle site have not impacted any private wells. 

During the first ten years of remediation, verification monitoring will be performed to ensure that natural flushing 
is working as predicted. The data collected during this phase will be provided to the Nuclear Regulatory 



Commission in a confirmation report. Upon acceptance of the confirmation report, the site would be turned over to 
the Grand Junction Projects Office or other designated agency under the Long-Term Surveillance and Maintenance 
program. This program will conduct "compliance monitoring" for up to 90 years. When maximum, background or 
alternate concentration limits have been achieved, a certification report will be prepared to close out all Department 
of Energy involvement at this site. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for Rifle sites. 

Nondefense Funding Estimate 

EX ''''·'PAP 2M! '9'9 '9'' '9'9 '9'' agag '!teGve•·· 
Envlronmentlll Reetorotlon 1,027 778 20,287 

• Total Ufe Cycle 11 the 1um of the annual co1t1 In con11ent FY 1996 dolltfl. 
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SLICK ROCK, COLORADO (UMTRA SITES) 

The Slick Rock site is located in the Dolores River Valley, 4.8 kilometers (three miles) northwest of the old post 
office at Slick Rock. The site comprises two separate areas that are approximately 1.6 kilometers (one mile) 
apart: the 37-hectare (93-acre) Union Carbide site and the seven-hectare ( 17-acre) North Continent site. 
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FACILITY MISSION 

The mission of the Slick Rock mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. Union 
Carbide Corporation/UMETCO has owned and operated the Union Carbide Corporation site since 1956. An 
upgrader became operational in 1957 and was shut down in 1961. Ore was delivered to the upgrader from mines 
in the Slick Rock area, and the resultant upgraded material was trucked to Union Carbide's Rifle, Colorado mill for 
further processing. The Trans Colorado Gas Company constructed a plant on five acres of land next to the site. 
The Old North Continent site was originally owned by Shattuck Chemical Company beginning in 1931. North 
Continent Mines, Inc. acquired the interests of Shattuck in 1934. Union Mines Development Corporation, a 
United States Government-established corporation, acquired the site in 1945 for the specific purpose of supplying 
uranium and vanadium for the Manhattan Project in World War II. The Federal Government took control of the 
site in 1949. Union Carbide Corporation acquired the property in 1957 and continues to be the owner. 

The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the 
completed disposal cell. 

FUTURE USE 

The Department of Energy acquired the Slick Rock disposal site (Burro Canyon) from the Bureau of Land 
Management via a legislative withdrawal and jurisdictional transfer. The disposal site will remain under the 
control of the Department and will be monitored and maintained in accordance with the Nuclear Regulatory 
Commission- approved Long-term Surveillance Plan. Under the provisions of the Uranium Mill Tailings 
Remediation Control Act, public access to the disposal site will be restricted. Surface remedial action at the former 
processing sites is being performed under a Remedial Action Agreement between the Department of Energy, the 
State of Colorado, and the private land owner. Under the terms of the Remedial Action Agreement, beneficial use 
of the site will be returned to the owners upon Nuclear Regulatory Commission certification of compliance with 
Subpart B of the Environmental Protection Agency groun~-water protection standards. 

ENVIRONMENTAL RESTORATION 

Removal of the tailings, the source of ground-water contamination, from the former processing sites and transport 
to the Burro Canyon disposal site began in the spring of FY 1995. However, residual milling-related contaminated 
ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Fiv• Ye•r Aver•g••· Thoua•nds of Const•nt 1996 Dollars) 
EX 1!''·3QM 3Mf '9'9 '9" agag 393' 39?9 

UMTRA Surloce 
A11111mont 101 
Romodlol Action 2,410 

UMTRA Ground wotor 
Aaae11ment 178 188 29 ee 
Romodlol Action 3 27 108 18 

Olroct Program Monogomont/Support 1,329 852 559 735 
Ipttl ,o,, 'if IIi 'it 
• Total Life Cycle 11 the aum of the annual coatain con1tant FY 1SS5 dollars. 
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Surface Project 

Remedial action at Slick Rock began in April 1995. This report assumes that approximately 480,624 cubic meters 
(632,400 cubic yards) of materials will be transported by truck to the Burro Canyon disposal cell and that remedial 
action should be completed by December 1996. Four vicinity properties will be remediated concurrently with site 
remediation activities. Nuclear Regulatory Commission certification and licensing and transfer to the Long-Term 
Surveillance and Maintenance program will occur in FY 1998. 

Major Surface Project Milestones 

TASK COMPLETION DATE 
Fiscal Year 

Publish Remedial Action Plan 1996 
Initiate and Complete Vicinity Property Remedial Action 1996 
Site Remedial Action 1997 
Nuclear Regulatory Commission Issues General License 1998 
Transfer Disposal to Grand Junction Projects Office for Long-Term Surveillance and Maintenance Program 1998 

The Slick Rock Remedial Action Plan outlines the contaminant distribution and remediation needed. The Nuclear 
Regulatory Commission and the State of Colorado have informally concurred on the Remedial Action Plan. 
Formal concurrence is expected in the fall of 1995, with publication of the final document in April 1996. The 
UMTRA Surface Project will conduct surveillance and maintenance of the disposal cell after completion of 
remedial action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and 
Maintenance program in FY 1998. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Slick 
Rock site once the Programmatic Environmental Impact Statement is completed. 

This report assumes a natural flushing ground-water compliance strategy at the Slick Rock site. Removal of the 
tailings will remove the source of contamination for the alluvium ground water, and uranium concentrations should 
return to background levels after a period of natural flushing. For all types of ground-water compliance strategies, 
once the Nuclear Regulatory Commission determines the site to be in compliance with Subpart B of the 
Environmental Protection Agency Standards and it is certified, no additional long-term surveillance or monitoring 
will be conducted. 

The total volume of contaminated ground water is estimated to be 106 million liters (28 million gallons) at the 
Union Carbide site and 45 million liters (12 million gallons) at the North Continent site. The contaminant plumes 
do not extend offsite. The ground-water contaminants of potential concern at the sites are cadmium, lead-21 0, 
iron, manganese, sulfate, uranium, sodium, radium-226, molybdenum, nitrate, selenium, strontium, thorium-230, 
vanadium, and polonium-210. 

The following milestone dates have been established for planning purposes. 
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Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Ass<tssment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
2004 
2005 
2007 
2012 
2013 

Monitoring wells at the processing sites provide representative ground-water samples from onsite and 
downgradient areas in the alluvium, Entrada, and Navajo Formations. A total of 47 ground-water locations were 
scheduled to be sampled during the 1994 sampling events. Ground-water sampling locations included eight 
monitoring wells at the North Continent site and 19 wells in the vicinity of the Union Carbide site. 

All ground-water samples that exceeded the Environmental Protection Agency maximum concentration limits were 
from wells installed on or adjacent to the tailings piles. Uranium concentrations in ground water of the alluvium 
decrease rapidly immediately downgradient of the tailings piles, indicating that the tailings piles have impacted 
ground-water quality at the site. 

With the natural flushing approach, contamination concentrations can be reduced naturally to maximum, 
background, or alternate concentration limits within 100 years, as established in the Environmental Protection 
Agency standards. During the first ten years of remediation verification monitoring will be performed to ensure 
that natural flushing is working as predicted. The data collected during this phase will be provided to the Nuclear 
Regulatory Commission in a confirmation report. Upon acceptance of the confirmation report, the site would be 
turned over to the Grand Junction Projects Office's Long-Term Surveillance and Maintenance program. This 
program will conduct "compliance monitoring" for up to 90 years. When maximum concentration limits or 
background or alternate concentration limits have been achieved, a certification report will be prepared to close out 
all Department of Energy involvement at this site. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Slick Rock site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
f)' 1 !!1.2Q99 agga agag 2Q3Q ''fa cys•e• 

Environmental Restoration 4,018 1.044 694 617 32,863 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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State·wide 1997 Congressional Request 

CE 

Seymour Specialty Wire Co., 
(completed FUSRAP site)* 

• Completed FUSRAP sites are sumarized in the national program 
discussion located in the Tennessee section. 

CONNECTICUT 

Estimated State Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FX'!Pt3999 3900 2Q1Q 2Q16 agzp a gag 
2 685 1,779 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 Ciolfars. 

22,321 
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CONNECTICUT FUSRAP SITES 

The only currently active Connecticut site within the Formerly Utilized Sites Remedial Action Program ( FUSRAP) 
is CE (see map). There is one completed site located in Connecticut, Seymour Specialty Wire, which is discussed 
in the overview of the FUSRAP program presented in the Tennessee section of this report. FUSRAP was 
established in 1974 under the provisions of the Atomic Energy Act to identify, investigate, and clean up or 
otherwise control previously decontaminated Manhattan Engineer District and Atomic Energy Commission sites, 
together with other sites assigned to the U.S. Department of Energy by Congress, where residual radioactive 
contamination exceeds current guidelines. 
FUSRAP encompasses 46 sites in 14 states and is funded through the Oak Ridge Operations Office. For a general 
discussion of FUSRAP and associated costs, see the overview of the program presented in the Tennessee section of 
this report. All costs for waste management activities, program management, and relevant landlord activities 
attributable to the Department of Energy are provided for within the scope of environmental restoration. There 
are no FUSRAP sites with either current or planned nuclear material and facility stabilization activity needs. 
Funding for all sites is 100 percent nondefense. 
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CE 

The CE site, which covers approximately 445 hectares (I, I 00 acres), is located on Prospect Hill Road in a mixed 
industrial and residential area of Windsor, Connecticut. Interstate 9I adjoins the site on the east, and an onsite 
brook runs along the north of the site, eventually joining the Farmington River. 
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(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fY'ptapgg 399' 39'9 39'' '9'9 '9'' 
Environmental Rtelorallon 2885 1779 

• Total LW. Cycla II tha •um of th• annual 00111 In oon1tant FY 1996 dollar~. 
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FACILITY MISSION 

In the 1940s and 1950s, the CE facility supplied nonnuclear components for reactor projects that were managed by 
the Atomic Energy Commission. In 1955, new contracts led to the use of highly enriched uranium (i.e., uranium 
enriched to more than 20 percent in the isotope uranium-235). Since the 1960s, the facility has been authorized 
under license to the Nuclear Regulatory Commission to fabricate low-enriched uranium for light-water-moderated 
power reactors and to conduct research and development activities on light-water reactor fuel. 

900FEEI 

300 MElliS 

SITE MAP 

CE 

N 

The facility's fuel production operations were shut down in 1993, but research and development activities continue. 
Currently, CE is undergoing decontamination and decommissioning of plant facilities where fuel production took 
place. The site has submitted a plan for these activities to the Nuclear Regulatory Commission. Although the site 
is designated for cleanup under FUSRAP, the extent of the Department of Energy's responsibility for site cleanup 
is limited to the contamination resulting from the use of highly enriched uranium. 

FUTURE USE 

This report assumes that the site will continue to operate as a private industrial facility. 
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ENVIRONMENTAL RESTORATION 

In 1993, in order to pursue onsite studies, the Department of Energy tentatively determined that it had authority to 
conduct remedial action at the site. In 1994, it concluded that it had this authority for the following reasons: the 
Atomic Energy Commission owned and furnished highly enriched uranium at the site; CE was an Atomic Energy 
Commission prime contractor; the Atomic Energy Commission inspected the facility as part of the contracting 
process; the Atomic Energy Commission maintained an on site presence at another part of the site by constructing 
and operating a reactor prototype; the Atomic Energy Commission provided health and safety advice and direction 
for handling highly enriched uranium; although the facility is licensed for possession of nuclear materials, it has 
never been licensed for production activities involving highly enriched uranium; and any authority for remedial 
action at the site must be restricted to highly enriched uranium or other nuclear materials that the facility is not 
licensed to handle. 

The Department's authority at the site is restricted to Building 3; other facilities or areas associated exclusively with 
Building 3, such as sewer lines and drain pipes; and contamination that is exclusively highly enriched uranium. 
The extent of FUSRAP involvement in remediation has yet to be fully determined. Radiological characterizations 
planned for the near future will define the levels of uranium enrichment in various portions of the facility. These 
characterizations will also help to determine the scope of remedial action that will be necessary and how that action 
should be carried out. The Department of Energy will work with CE to assess the nature and extent of 
contamination and reach a consensus regarding cleanup. CE is undergoing cleanup activities to close out existing 
Nuclear Regulatory Commission licenses. 

The site will be cleaned up under authority granted to the Department of Energy by the Comprehensive 
Environmental Response, Compensation, and Liability Act and Executive Order 12580. Documentation required 
by the Comprehensive Environmental Response, Compensation, and Liability Act and the National Environmental 
Policy Act in support of remedial action will be prepared. Key regulators are the Nuclear Regulatory Commission, 
the Connecticut Department of Health Services, the Connecticut Department of Environmental Protection, and the 
local health department. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1998 
2002 

During the 1980s, radiological surveys identified areas of thorium and uranium contamination in a "bum and 
drum" storage area at the site as well as in drainpipes and sewer lines, a waste storage pad area, and a brook on the 
property. CE remediated these areas in 1986. Oak Ridge Associated Universities performed a 1989 confirmatory 
survey that concluded the area was within Nuclear Regulatory Commission guidelines for thorium and uranium in 
soil. 

In 1993, another survey revealed the presence of highly enriched uranium residues in areas where the Atomic 
Energy Commission formerly conducted activities. The contamination consisted primarily of very small uranium 
shavings in five major locations at the site. The survey results indicate the need for further cleanup. FUSRAP will 
conduct additional radiological characterization in the near future to determine more precisely the nature and extent 
of contamination at the site and to help identify effective cleanup strategies. 
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REMEDIAL ACTION 

The Department of Energy has not performed any remedial action at the site. Upcoming characterization will 
define areas that need to be addressed in accordance with FUSRAP guidelines. Until these further investigations 
are complete and the data are interpreted, dependable estimates of the volume of waste resulting from remedial 
action are not available. 

The Department and its contractors will coordinate the planning and implementation of remedial action with CE 
and the Nuclear Regulatory Commission. The scenario used for the Baseline Environmental Management Report 
cost estimate assumes decontamination of one building (Building 3), excavation of contaminated soils, and 
disposal at an existing out-of-state commercial disposal facility. The cost estimate assumes that the approximate 
waste volume is 7,650 cubic meters (10,000 cubic yards) of low-level waste. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSAAP·CE 
Assessment 
Remedial Action 

ey 1 ppo-agqp 

1,161 
1,524 

agqn 

1,779 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

FUNDING ESTIMATE 

?Ql§ apzq 

The following table presents estimated funding information for the CE site. 

aga' 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

rx 'Petaeee 3991 39'9 '2'' agag '9'' 
Environmental Aeatoratlon 2,885 1,779 

• Total L~ Cycl•l• tha 1um of tha annual costs In constant FY 1996 dollars. 
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Pinellas Plant and 4.5 Acre Site 

Peak Oil Petroleum Refinery* 

*Summaries are not provided for completed facilities that do not pose 
additional liability to the Environmental Management program. A brief 
description of this site is presented in the Albuquerque Operations Office 
Summary offsites section. 

FLORIDA 

Estimated State Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

U'88t'PPP '99' '9'9 '2'' agaq '2'' 
Pinellas Plant 35 388 14145 14145 13 371 10272 

• Total Life Cycle Is thl!l sum of the annual costs In constant FY 1996 dollars. 

.:~ .. ,.-< ... ··' 

a gag hl'e sys••• 
438 597 
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PINELLAS PLANT 

The Pinellas Plant occupies a 40-hectare ( 100-acre) site, 9.6 kilometers (6 miles) north of St. Petersburg in 
Pinellas County, Florida. Pinellas County is located on a peninsula bordered on the west by the Gulf of Mexico 
and on the east and south by Tampa Bay. 

Nuclear Material and Facility Stabilization 

Environmental Restoration 

Waste Management 
Directly Appropriated Landlord 

1996 Appropriation 
1997 Congressional Request 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

Total 

5Mill5 

5 KILOMEIEIS 

LOCALITY MAP 

Pinellas Plant 
Florida 

Estimated Site Total 

N 

{Thousands of Current Year Dollars) 

52,527 
59,065 

These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F' '8''·apgg aggs 2QlQ 
8,133 
3,999 1,480 1,480 

884 

22,370 12,665 12,665 

35 386 14,145 14,145 

2Q1S a gag 

1,320 680 

12,051 9,592 

13,371 10,272 

a gas a gag Llfp eye!,. 
40,666 
44,795 

4,422 

346,714 

436,597 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FLORIDA 3 



FACILITY MISSION 

The Pinellas Plant has been part ofthe Department of Energy's nuclear weapons complex since 1957. The plant's 
former mission was component fabrication. The product lines included neutron generators, lightning-arrestor 
connectors, capacitors, magnetics, optoelectronic devices, and other component fabrication operations. 

SMII.fS 

S KILOMEIOS 

SITE MAP 

Former 
Old Health 

Physics Tank 
Location 

North 
!ll!!lillilll 

Pinellas Plant 

Bryan Dairy Road 

N 

In September 1994, the plant stopped producing weapons-related components and began the transition from a 
defense mission to an environmental management mission. The Department of Energy has completed a significant 
effort to transfe.r production capability from Pinellas to the two principal receiving sites, Kansas City Plant and 
Sandia National Laboratories, New Mexico, which will continue to fabricate weapons components in the future. 
The majority of space in Building 100 is undergoing the final stages of safe shutdown. Some production under 
Integrated Contract Orders will finish in the second quarter of 1996, but this will not impede progress in stabilizing 
the radiological areas. 

In FY 1996, the Environmental Management program assumed landlord functions for Department of Energy 
operations at the plant site. The current mission is to achieve a safe transition of the facility from defense 
production and to prepare the site for alternative uses as a community resource for economic development. The 
Department of Energy will complete the transition mission at Pinellas by the end of FY 1997. Pinellas will process 
as excess plant material and equipment not needed at other Department of Energy sites either as scrap or transfer it 
to the Community Reuse Organization, to aid economic development initiatives. 

In March 1995, the Department of Energy sold the Pinellas Plant to the Pinellas County Industry Council. The 
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Department has leased back a large portion of the plant site to facilitate the completion of cleanup activities. Under 
the plant Sale and Purchase Contract, the Department has agreed to clean up all areas contaminated during past 
performance of government-funded work and to restore them to levels consistent with regulations and planned 
future use. Sources of contamination requiring cleanup include on- and offsite ground water from the management 
and disposal of industrial solvents. Contamination is limited to the shallow ground-water aquifer and associated 
soils. The regulatory drivers for the site are the Resource Conservation and Recovery Act and state model orders 
for corrective actions that follow the federal Comprehensive Environmental Response, Compensation, and Liability 
Act guidelines. Potential sources of contamination also include Waste Management treatment and storage areas 
subject to closure requirements and regulation under Resource Conservation and Recovery Act regulations and the 
plant's hazardous waste operating permit. Areas within the Pinellas Plant buildings were also contaminated by 
defense mission components fabrication. Contamination of buildings occurred from production and materials 
management of radioactive (tritium) and hazardous chemicals. State and local permits and regulations and the 
Comprehensive Environmental Response, Compensation, and Liability Act govern decontamination. 

All costs for treating, storing, transporting, and disposing of materials associated with Environmental Restoration 
program activities at the Pinellas Plant are included in the Waste Management program estimate. This report 
assumes the treatment, storage, and disposal costs for environmental restoration waste will continue to be funded 
by the Waste Management program and the estimate reflects this. 
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FUTURE USE 

The future uses of the facility will primarily be Industrial. Several buildings have already been released for 
alternate use to the Pinellas County Industry Council; and four small businesses have taken up residence in three 
buildings. 

The Community Reuse Organization represents local community stakeholders who include plant employees, 
regulators, local residents, environmental organizations, as well as other members of the general public. This 
organization prepared the Pinellas Plant Future Use Plan. 

The Department of Energy will remove or dispose offsite all nuclear materials at the Pinellas Plant. This report 
assumes the Pinellas County Industry Council will not select the option in the Sale and Purchase Contract to 
demolish Buildings 100, 200, and 800. 

The Department of Energy does not intend to have the Pinellas County Industry Council assume liability for 
radioactive materials/waste when the cleanup is completed. It also intends to make the facility acceptable for 
Industrial use. The Sale and Purchase Contract between the Pinellas County Industry Council and the Department 
of Energy, discusses the possibility of future discovery of contamination at the plant. The Department of Energy 
has agreed to remediate such contamination if it is discovered, and if it can be shown it is linked to the former 
Department of Energy operations on the site. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The primary cleanup effort of the facilities at Pinellas will be the deactivation of the radiological areas in the east 
half of Building 100 during FY 1996 and FY1997. Building 100 comprises over 56,000 square meters (600,000 
square feet) on two stories; however, it is likely only about 1200 square meters (12,700 square feet) will probably 
be associated with stabilization and deactivation in the radiological cleanup effort. This consists primarily of areas 
182C, 108, 132M, 157 and 158, and the associated systems that serve these areas, such as the Tritium Recovery 
System and the East Stack. Decontamination of areas and disposal of contaminated equipment are consistent with 
the terms and conditions of the Sale and Purchase Contract between the Department of Energy and the Pinellas 
County Industry Council. See the Site Map for the location of the Nuclear Material and Facility Stabilization 
program activities. 

The current Pinellas Plant cleanup actions are focused on the West End of Building 100. Most of the production 
equipment has been removed from this part of the building, as part of safe shutdown. This effort also resulted in 
making space available for other tenants. To support stabilization efforts in the radiological areas, the Department 
removed the West Stack and associated fans and ducting. This activity was completed in September 1995. 
Decontamination of radiological areas that were served by this stack were completed in December 1995. To date, 
plant personnel have not encountered any major problems associated with cleaning up the radiological areas. 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averagea, Thouaanda of Conatant 1996 Do/lara) 

fX'!It3009 399' 3Q1Q 'A'' 3939 393§ aoae 'If' Gxs•·· 
Nuclear MateMal and Facility Stabilization 8,133 40,666 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

There are no compliance agreements regulating the stabilization/deactivation activities at the Pinellas Plant. The 
plant is governed by federal, state, and local permits and regulations; Department Of Energy orders; and the Sale 
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and Purchase Contract with Pinellas County. The estimate assumes 426 cubic meters (560 cubic yards) of low
level waste and 83 cubic meters (109 cubic yards) of hazardous waste will be generated by this effort. 

The Department of Energy prepared and released a plan to the Pinellas County Industry Council that determines 
when cleanup of residual contamination has been completed to an acceptable level. Generally, the cleaning of 
radiological contamination is based on the Pinellas Plant site standard of 1000 disintegrations per minute/1 00 
square centimeters for exposure limits; however, the Pinellas Plant's goal is 220 disintegrations per minute/100 
square centimeters. 

The Department of Energy is required to complete the general schedule for deactivating radiological areas by 
September 1997. This schedule includes all cleanup areas for release of the facility to the Pinellas County Industry 
Council for Industrial/Commercial use. 

ENVIRONMENTAL RESTORATION 

Ground-water contamination from volatile organic compounds, due to past plant activities, is the main 
environmental concern at the Pinellas Plant. The U.S. Environmental Protection Agency evaluated 18 Pinellas 
Plant areas and identified six solid waste management units that require cleanup action. 

ENVIRONMENTAL RESTORATION MAP 

Former 
Old Health 

Physics Tank 
Location Bryan Dairy Road 

Pinellas Plant Environmental Restoration Sites are Identified with their corresponding site identification (PIN) number: 
PIN 02 ·West Pond PIN 11 • Diesel Fuel Spill 
PIN 03 ·Spray Irrigation Site PIN 12 ·Industrial Drain Leaks· Building 100 
PIN 04 ·Metallic Anomaly PIN 13 • Southwest Ditch 
PIN 05 ·Trenches Site PIN 14 ·Current Fire Department Training Area 
PIN 06 ·Old Drum Storage Site PIN 15 ·Northeast Site Including East Pond 
PIN 07 ·Former Pistol Range PIN 16 ·Building 500 Spill Site 
PIN 08 ·Closed Fire Department Training Tank PIN 17 ·West Fencellne Area 
PIN 09 ·Incinerator Site PIN 18 ·Building 200/Wastewater Neutralization Area 
PIN 10 -Incinerator Ditch 
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The Environmental Protection Agency, the Florida Department of Environmental Protection, and the Pinellas 
County Government all have regulatory oversight of the Pinellas Plant. Remediation efforts follow the plant's 
Resource Conservation and Recovery Act Hazardous and Solid Waste Amendments Permit's corrective action 
process. An additional site, the 4.5 Acre Site, located on an adjacent piece of property, is being cleaned up under 
state-led Comprehensive Environmental Response, Compensation, and Liability Act type actions. 

The Pinellas Plant has not found radiological environmental contamination in excess of regulatory action levels at 
the site, and this report assumes none exists. Decommissioning will not be required at the Pinellas Plant because of 
the proposed future lndustriaVCommercial reuse of the building and the fact that only residual contamination will 
be addressed by the Nuclear Material Facility Stabilization process. 

Major Environmental Restoration Activity Milestones 

4.5 Acre Site 
Implement Remedial Action Fieldwork 
Remedial Action and Closure 

Northeast Site 
Corrective Measures Implementation 
Full Corrective Measure 

TASK 

Wastewater Neutralization - Building 200 Area 
Resource Conservation and Recovery Act 
Facility Investigation 
Corrective Measures Study Plan and Report 
Statement of Basis 

West Fencellne Area 
Corrective Measures Study Report 
Interim Measures 
Statement of Basis 
Interim Corrective Measures 

All Sites 
Ground-water Monitoring 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
2000 

1996 
2014 

1996 
1996 
1997 
1997 

1996 
1996 
1997 
1996 

2020 

From June 1988 through August 1990, the Environmental Protection Agency conducted a Resource Conservation 
and Recovery Act Facility Assessment of the Pinellas Plant. In February 1990, the Environmental Protection 
Agency issued the Pinellas Plant Resource Conservation and Recovery Act Hazardous and Solid Waste 
Amendments permit. This permit identified 15 solid waste management units that may have been environmentally 
contaminated by past plant activities. Subsequently, three additional solid waste management units were identified. 
Environmental investigations later revealed 11 of these units do not pose a threat to public health or the 
environment. Shorty after the original investigation, an interim measure addressed a twelfth site (Former Pistol 
Range) originally identified as requiring a corrective measures study. No further action is required at this site. 
This estimate assumes these 12 solid waste management units will be deleted from its Hazardous and Solid Waste 
Amendments Permit. 

The sampling program used to assess and characterize the plant's solid waste management units consisted of 
collecting surface water, sediment, soil, and ground-water samples. Plant personnel detected contaminant 
concentrations that exceeded drinking water standards in ground water at the remaining three of the original 15 
solid waste management units: the Northeast Site, the Old Drum Storage Area, and Building 100 Industrial Drain 
Leaks Area. 
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Through site characterization activities and routine soil, water, and ground-water monitoring, plant personnel 
identified three additional areas, the Production Components Scrap Area, West Fenceline Area, and Wastewater 
Neutralization/Building 200 Area. No hazardous waste or hazardous waste constituents were released to the 
environment at the Production Components Scrap Area, and the Environmental Protection Agency directed no 
further action was required at this site. The other two sites have ground-water contamination that exceeds federal 
and state maximum contaminant levels and primary drinking water standards. Consequently, plant personnel 
completed a Resource Conservation and Recovery Act Facility Investigation for the West Fenceline Area in 1994 
and will complete the Facility Investigation for the Wastewater Neutralization /Building 200 Area in FY 1996. 

The plant is remediating the 4.5-acre site, which the Department of Energy sold to a private party in 1972. In 
1985, a U.S. Geologic Survey identified contamination at this site. The Pinellas Plant completed a voluntary 
assessment and source removal in 1985. The plant is now conducting a voluntary ground-water remediation at the 
site. 

Two of the five on site solid waste management units requiring cleanup, the Old Drum Storage Area and Building 
1 00 Industrial Drain Leaks Area, were combined because of their close proximity and similar contaminants and are 
now collectively referred to as the Building 100 Area. Therefore, four onsite areas and one offsite area require 
further action. These five areas are composed of 19 sites and shown in the status table below. 

Status of Environmental Restoration Sites 

Site Assessment Status 

West Pond CompJete No Further Action 

Spray Irrigation Complete No Further Action 

Metallic Anomaly Complete No Further Action 

Trenches Compjete No Further Action 

Old Drum Storage Complete Combined with Industrial Drain Leaks 

Former Pistol Range Complete Interim Action Complete/NFA 

Closed Fire Department Training Complete No Further Action 

Incineration Complete No Further Action 

Incinerator Ditch Complete No Further Action 

Diesel Fuel Spill Complete No Further Action 

Industrial Drain Leaks (Building_ I 00) Complete Remediation Proposed 

Southwest Ditch Complete No Further Action 

Current Fire Department Training Tank Complete No Further Action 

Northeast and East Pond Comj>lete Interim Remedial Action On_g_oing 

Building 500 Spill Complete No Further Action 

Production Component Scrap Complete No Further Action 

West Fenceline Compjete Interim Action Ongoing 

Wastewater Neutralization/Building 200 Area Ongoin.~~; Remedial Action Expected 

4.5 Acre Complete Interim Action Ongoing 

REMEDIAL ACTION 

To date, the Pinellas Plant has completed one interim remedial action that consisted of excavating soil in an area 
(Former Pistol Range) contaminated from previous use as a small-arms firing range for plant security officers. 
Sampling results indicate no further contamination exists above naturally occurring soil levels. The Environmental 
Protection Agency-approved results of the interim measure confirmed that they met final cleanup objectives. 
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The Department is currently performing remedial actions onsite and at the one offsite area. The sites are the 
Northeast Site, 4.5 Acre Site, and the West Fenceline Area. The interim remedial action at the 4.5 Acre Site 
consists of ground-water recovery and air stripping the contaminants. The West Fenceline Area has an air 
sparging/vacuum ground-water extraction system in operation. The Northeast Site is undergoing a ground-water 
recovery and air stripping of contaminants (currently using the same treatment system as the 4.5 Acre Site) and a 
buried drum and debris removal action was recently completed. The Pinellas Plant plans to construct an additional 
air stripping system in FY 1996, which will treat water recovered from both the Northeast Site and Building 100 
Area. This additional system, along with any approved innovative technologies, will serve as a final corrective 
measure for these two sites. 

The Pinellas Plant established priorities for action at the five remediation sites, taking into account such factors as 
toxicity, volume or extent of potential contamination, the mobility of contaminants, and offsite migration. These 
priorities call for completing the following activities in FY 1996: continued remediation activities at the 4.5-Acre 
and Northeast Sites, Resource Conservation and Recovery Act Facility Assessment and Investigation at the 
Wastewater Neutralization/Building 200 Area, continued interim corrective measures at the West Fenceline Area, 
installing the recovery system for the Building 100 Area, and constructing the Northeast Site treatment system. 
Although innovative technologies are being investigated, this report assumes remediation of ground water by 
ground-water recovery, with treatment by air stripping of three contaminant plumes, will be completed by FY 
2020. Plant personnel will complete the Remedial Action Plan for the 4.5-Acre Site in FY 1996 and the 
remediation in FY 2000. In addition, plant personnel expect to complete the Corrective Measures Studies at the 
West Fence line Area and Wastewater Neutralization/Building 200 Area in FY 1996 and FY 1997, respectively. 

This report assumes the Environmental Protection Agency and Florida Department of Environmental Protection 
will approve all of the above activities. Implementation of final corrective measures and remedial action at the 4.5-
Acre Site are respectively contingent on modification of the Hazardous and Solid Waste Amendments Permit and 
execution of the Consent Agreement. 

Waste generated from remedial action and corrective measures included soil excavation at the Former Pistol 
Range, which was transported offsite for stabilization and disposal. The ground-water recovery operations 
generate approximately 153 cubic meters (200 cubic yards) of sludge per year, which is transported offsite for 
disposal. Licensed commercial operators will perform all of the offsite treatment and disposal operations. The air 
sparging/vacuum extraction system will generate drums containing 1.5 cubic meters (2 cubic yards) of 
contaminated carbon and will be transported offsite for regeneration. A debris removal action at the plant's 
Northeast Site was successfully completed in FY 1995. This activity generated about 120 cubic meters (160 cubic 
yards) of hazardous waste and 1,050 cubic meters (1 ,400 cubic yards) of nonhazardous debris. 
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Long-Term Surveillance and Monitoring 

The Pinellas Plant conducts monthly and quarterly sampling of the site surface water, waste water, and ground 
water to monitor for volatile organic compounds, metals, and tritium. The Pinellas Plant Ground-water Protection 
Management Program Plan and the Environmental, Safety and Health Programs Environmental Monitoring 
Manual specify the procedures for these activities. Sampling activities at the plant will continue as defined in the 
modified Hazardous and Solid Waste Amendments Permit, but are assumed for this estimate to continue until 
FY 2020. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~lll·iQQQ iQQ~ au~ a IU~~ auau au a~ au~u ~Ill liil&la· 
4.5 Acre Site 

Remedial Action 93t 4,657 

Pinellas Plant 

Assessment t49 744 

Remedial Action t,453 7,263 

Ground Water Treatment 480 800 800 640 13,600 

Long-T enn Surveil. and Monitoring 408 680 680 680 680 15,640 

Direct Program ManagemenVSupport 578 2,891 

Ts"a' a eee 11AQ 1 4AQ 1 3'9 6AQ f4 ZB§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

The Environmental Restoration program bears the Program Management costs for environmental remediation 
activities at the Pinellas Plant. Program Management develops, implements, and coordinates all Environmental 
Restoration-funded cleanup work and ensures compliance with local, state, and federal rules, regulations, policies, 
and orders. The FY 1996 baseline estimate for this effort is $819,000. After FY 2000, all program management 
costs will be captured at the Albuquerque Operations Office. 
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WASTE MANAGEMENT 

The Pinellas Plant waste management activities include treating, storing, and disposing hazardous and low-level 
radioactive waste generated during decontamination and dismantlement, environmental restoration, and safe 
shutdown. These activities include the cleanup of process equipment, storage areas, and production areas. The 
plant's Hazardous Waste Operating Permit requires formal regulatory closure of the waste management facilities 
before the Florida Department of Environmental Protection will release the Department of Energy and the 
management and operating contractor from the permit requirements. The plant cleaned up the closed waste 
management storage tank farm and removed it in 1995. Closure of the Pinellas Plant hazardous waste storage 
buildings and treatment systems will be performed in accordance with an approved closure plan, and will be 
complete in FY 1997. 

Building 1040/1000 
Hazardous and 

Low-Level Waste 
Storage Facility 

WASTE MANAGEMENT MAP 

Former 
Old Health 

Physics Tank 
Location 

North 

Bryan Dairy Road 

The Pinellas Plant will continue to manage waste generated from nuclear material and facility stabilization and 
transition activities during FY 1996 and FY 1997. This waste includes low-level radioactive waste from the 
cleanup of tritium processing areas, such as laboratories, the radioactive exhaust stack and ducting, the Tritium 
Recovery System, and ancillary equipment. These activities will generate approximately 218 cubic meters (285 
cubic yards) of hazardous waste. Environmental Restoration activities will generate about 532 cubic meters (696 
cubic yards) of low-level mixed waste per year through FY 2020. All program costs associated with 
Environmental Restoration program waste are included in the Waste Management program estimate. 

The Pinellas Plant treats relatively small amounts of both hazardous and nonhazardous waste onsite. In the past, 
this treatment was mainly for production material, but has decreased significantly over the past few years. 
Treatment will still be provided for some residual production material to reduce the waste disposal costs. The 
plant's waste storage capabilities include two permitted buildings, one for hazardous waste and the other for low
level radioactive waste and certain types of low-level mixed waste. The site also has a 90-day storage area. The 
Pinellas Plant disposes all waste offsite. 
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The Pinellas Plant actively pursues waste minimization efforts, including reviewing, evaluating, recommending, 
and implementing waste reduction procedures and processes. The reuse of office equipment, small tools, computer 
supplies, and virgin chemicals significantly reduces disposal and procurement costs. Pinellas Plant Process Waste 
Assessment Teams focus on shutdown activities to reduce waste from all facets of equipment and area cleanup. 

Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

4.5 Acre Remediation Site 
Hazardous Storage Facility 
Low-Level Waste Storage Facility 

FX'P'taqoo 
80 

270 
73 

agos 

• Project costs represent a subset of total Waste Management costs. 
•• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

39'9 3939 393' 

Waste Volumes* Versus Currently Generated 

Waste Typ_e Backlog FY1996 FY1997 

Safe Shutdown LLW 106 80 80 

Hazardous 0 28 15 

Remediation Hazardous 0 153 153 

a gap 
400 

1,352 
364 

FY1998-2020 

0 

0 

153/yr. 

*(Volumes in Cubic Meters) 

Low-Level Mixed Waste 

The Pinellas Plant has identified a mixed waste stream generated by safe shutdown and transition activities during 
dismantlement of the tritium processing areas and laboratories. A Site Treatment Plan has been completed by the 
site and approved by the State of Florida. Plant personnel will develop appropriate disposition plans. 

Low-Level Waste 

The Pinellas Plant supports transition activities for the removal of tritium processing and laboratory facilities that 
will result in generating approximately 160 cubic meters (5651.2 cubic feet) of low-level waste. 

GENERATION AND HANDLING 

Subcontractors will dismantle equipment and ancillary systems. Whenever feasible, the Pinellas Plant will reduce 
or eliminate the level of contamination by cleaning the removed items. The Pinellas Plant will perform smears to 
determine the level of contamination before and after cleaning and then determine the appropriate disposal facility 
after evaluating the results of any analytical data. 

STORAGE 

Pinellas stores its low-level waste in Building 1000. Plant personnel inspect the building on a regular basis, and 
keep it locked when not in use. The building's capacity has been exceeded, and additional other areas at the site are 
being used to store the waste. Recent resumption of shipments to the Savannah River Site will remedy this 
situation. 
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DISPOSAL 

The Pinellas Plant's designated disposal site is the Savannah River Site. Pinellas is continuing to pursue approvals 
for disposal at other sites. There are no plans to dispose of any low-level waste onsite. 

Hazardous Waste 

GENERATION AND HANDLING 

In 1996 and 1997, the plant's transition activity will require the purchase of drums for chemical waste, cleanup 
liquids, and drain flushings liquids. The cleanout of the air scrubbers will generate approximately 5 cubic meters 
(6.5 cubic yards) of scrubber balls and sludge. The closing of the Deionized Water Facility will generate 
approximately 8 cubic meters (10 cubic yards) of ion exchange resin beads and activated charcoal. The 
Department of Energy expects transition activities to be completed in FY 1997. 

Routine environmental restoration activities will generate 153 cubic meters (200 cubic yards) of hazardous waste 
per year from well installations and treatment system sludges. Environmental remediation activities are projected 
to continue through FY 2020. 

Waste handling includes: preparing procedures for drum handling; delivering drums to the generating area; quality 
assurance inspections; labeling; marking; log book entry; and picking up waste drums from the generator area. 

TREATMENT 

The Pinellas Plant will perform closure activities on the reactive metals treatment and thermal facilities during FY 
1996 as these facilities are no longer needed. 

STORAGE 

The Pinellas Plant operates permitted hazardous waste container storage areas in Buildings 1040 and 1000. 
Building 1040 has three bays and is used to store flammable liquids, calcium chromates and miscellaneous waste, 
such as cyanide containing waste and other laboratory waste. 

The Pinellas Plant had four above-ground permitted hazardous waste bulk storage tanks. Pinellas closed these 
tanks during 1995 and restored the tank storage area back to its original condition. 

Pinellas Plant personnel perform daily, biweekly, and monthly onsite hazardous waste storage facility inspections. 
These inspections note the condition of accumulated waste drums, fire protection equipment, emergency eyewash 
stations, and other conditions to ensure the storage facility is operated safely and maintained in accordance with all 
applicable regulatory guidelines. 

In FY 1998 and through FY 2020, waste generated from the Pinellas Plant environmental restoration activities will 
be stored, if necessary, in a 90-day generator accumulation area. The Pinellas Plant assumes the Florida 
Department of Environmental Protection will terminate the plant's Hazardous Waste Operating Permit by FY 1998, 
per Department request, and there will be no permitted storage facility onsite after that time. 

DISPOSAL 

Hazardous waste is shipped offsite for disposal at Resource Conservation and Recovery Act-permitted commercial 
facilities. The Pinellas Plant plans to continue this arrangement for both shutdown and environmental remediation 
waste. 
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Sanitary Waste 

GENERATION AND HANDLING 

The Pinellas Plant cleanup of cafeteria activities, and production, laboratory, and office areas will generate sanitary 
waste. Even though recycling and waste minimization programs are fully operational, the volume of this waste will 
increase during shutdown. The Pinellas Plant separates waste into different categories for pickup by a local waste 
management firm that recycles or disposes of the waste in a county landfill. 

Waste Management Activities Cost Estimate 

Low·Level Mixed Waste 
Storage and Handling 

Low·Level Waste 
Disposal 

Hazardous Waste 
Treatment 
Storage and Handling 

Sanitary Waste 
Disposal 

Olract Program ManagemenVSupport 

(Five· Year Averages, Thousands of Constant 1996 Dollars) 

f¥'Ut3229 

36 

38 

32 

282 

5 
492 

399' i!P'P iQll 3939 

• Total Life Cycle Is the sum ofthe annual costs in constant FY 1996 dollars. 

a gag Life pye!,. 

182 

182 

160 
1,412 

24 
2,462 
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Direct Program Management/Support 

Program Management includes the management, planning, and administrative functions for waste management 
activities at the Pinellas Plant. These activities include developing waste disposal schedules, tracking waste 
disposal costs, developing policies and procedures, and ensuring integration with Facility Transition and 
Environmental Restoration. 

Pinellas Plant Waste Management program support includes liaison with local, state, and federal regulators to 
assess impacts of new regulations and requirements. Public participation is an active part of waste management 
activities at the Pinellas Plant and provides stakeholders access to information about the plant. During the next two 
years, a major portion of the Pinellas Plant waste management efforts will include working with regulators to 
ensure a timely turnover of the plant site to the Pinellas County Industry Council. The FY 1996 baseline estimate 
is $416,000. 

PAYMENTS 

The Environmental Protection Agency offered a de minimis buyout in August 1995, and payment has been made, 
completing the Department's involvement in the Peak Oil Superfund Site. There are currently no Agreements-In
Principle and/or grants at the Pinellas Plant site. There is a monitoring Agreement-In-Principle with the State for 
environmental radiological monitoring, which is included in the Long-Term Surveillance and Monitoring costs in 
the Environmental Restoration program estimates after FY 1997. Prior to FY 1997, this cost is included in the 
Waste Management program estimate. 

LANDLORD ACTIVITIES 

Environmental Management is the landlord of the Pinellas Plant. Prior to FY 1996, the Office of Defense 
Programs was the landlord at this site. A contractual agreement between the Department of Energy and the 
Pinellas County Industry Council manages the landlord support for the Pinellas County Industry Council and its 
tenants. The Department of Energy will be able to reduce future lease payments to the Pinellas County Industry 
Council as tenants occupy space no longer required to complete the Department of Energy's defense mission. 

Landlord activities include the following: care, maintenance, and replacement of existing facilities and facility 
related equipment; utility operations management; waste management support to comply with applicable laws, 
regulations, and permits; collecting all sanitary waste generated at the facility; quality assurance; conduct of 
operations; developing and maintaining operating procedures; human resources support; personnel training; 
document control; records management; business management and reporting; data management; management 
direction related to maintenance of minimum compliance with environmental, safety and health orders and 
regulations; emergency response; compliance tracking and reporting; maintaining the minimum safety margin 
needed to protect site workers from injury or exposure to hazardous materials; and actions to ensure no potential 
environmental or other dangers exist to the local population. 

Landlord Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 ppn.aqgp agg;; 39'Q 39' 6 3939 a gap 3939 hila pys!f 

Directly Appropriated ~andlord 22,370 12,885 12,885 12,051 9,592 348,714 

• Total Llls Cyctsls the sum of the snnust costs In constant FY 1996 do/tars. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

Current staffing requirements represent a site-wide mix of federal and contractor Full-Time Equivalents, as 
presented in the table below. The federal work force consists mainly of managers, professionals, engineers, 
scientists, and administrative support. The contractor work force is mainly a mix of professional staff and labor 
personnel who plan and conduct the day-to-day activities at the site. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Albuquerque Operations Office directs the Environmental Restoration program through the Pinellas Area 
Office, which oversees and directs two major contracts, one for assessment and one for remediation. The 
assessment contract is assumed to be completed by FY 1997; remediation will continue through FY 2020. The 
remediation contract reform efforts include investigation of firm fixed price contracting for cleanup activities. 
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Future Full-Time Equivalent Needs 

Future Environmental Management direct contractor future Full-Time Equivalent needs for FY 1997 are expected 
to decline to approximately 460 in FY 1997. Minimal future Full-Time Equivalents are needed in FY 1998 to 
finalize facility transition activities. 

This report assumes that the current level of 28 federal Full-Time Equivalents will decrease to 8 by FY 1998, when 
the installation of all remediation systems is completed. From FY 1998 to FY 2020, this report assumes annual 
system operations and maintenance upgrades and monitoring will be performed by three to six Full-Time 
Equivalents. 

FUNDING ESTIMATE 

The following tables present estimated funding information for Pinellas Plant. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Nuclear Material and Faclll1y Stabilization 
Environmental Restoration 
Waste Management 
Dlrec11y Appropriated Landlord 
Tgtel 

EJ 188 8-7Q00 

8,t33 
3,999 

67t 
22,370 
;ypza 

399§ 

t,480 

t2,665 
1414§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

2Q1Q ZQ16 agag 

t,480 t,320 680 

t2,665 t2,05t 9,592 
'f 14§ '§371 1Q?Z? 

Nondefense Funding Estimate 

agan 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FX '''HMQ 399§ '2'2 zqu; agzq 19'' 
Waste Management 2t3 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

ag;p 

agag 

40,666 
44,795 

3,357 
346,7t4 
43§ §32 

t,065 

The 1996 life-cycle estimate of $437 million for the Pinellas Plant represents a 93 percent increase over the 1995 
estimate of $234 million. Although there are significant reductions in the Environmental Restoration and Waste 
Management program activity cost estimates, these are offset by increased Nuclear Material and Facility 
Stabilization program and directly appropriated landlord costs. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in 
Change in 

Life Cycle Life Cycle Dollars 
Percent 

------------ -------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 15,113 - 40,666 25,553 169 

Environmental Restoration 120,820 4,800 44,795 -71,225 -61 

Waste Management 36,685 2,537 4,422 -29,726 -87 

Landlord 53,620 - 346,714 293,094 547 

Program Management 2 7,673 300 - - -

Site Total 233,910 7,637 436,597 210,324 93 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

The reduction in the Environmental Restoration program estimate is related to deactivation cost avoidances for the 
long-term. In comparing the cost and scope identified in the 1995 Baseline Environmental Management Report, 
landlord savings are estimated to be $30 million per year, beginning in FY 1998, and decontamination and 
dismantlement cost savings are estimated to total over $100 million. All environmental restoration site activities 
are progressing as expected and do not greatly deviate from the projected costs, schedule, and/or scope provided in 
the 1995 Baseline Report, Volume II. 

Pinellas Plant Waste Management activities are consistent with projected costs and scope as provided in the 1995 
Baseline Environmental Management Report, Volume II. There has been one modification in the schedule, the 
Reactive Treatment Facility will be closed during FY 1996. This activity has been accelerated from the original 
schedule of completion in FY 1997. Significant reductions in the Waste Management program life-cycle estimate 
are due to FY 1995 activities that have been completed and do not appear in the FY 1996 Baseline Environmental 
Management Report. Waste Management program estimates are also lower because the program duration is 
shorter due to·a major change in technical assumptions. 
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Kaual Test Facility• 

• Summaries are not provided for completed facilities that do not pose 
additional liability to the Environmental Management program. A brief 
description of this sHe Is presented In the Sandia National Laboratories/ 
New Mexico site summary, OffsHes seCtion. 
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Lowman 

Argonne National Laboratory • West 

Idaho National Engineering Laboratory 

Lowman 

Total 

State-wide 1996 Appropriation 
State-wide 1997 Congrasslonal Request 

Argonne National Laboratory • Wast 
Idaho National Engineering Laboratory 
Lowmen 
Total 

Argonne National Laboratory • West 
Idaho National Engineering Laboratory 
Lowman 
Total 

Argonne National Laboratory • West 
Idaho National Engineering Laboratory 
Lowman 
Total 

Idaho National Engineering Laboratory 
and Idaho Chemical Processing Plant 

Argonne National Laboratory-West 
{within INEL) 

IDAHO 
Estimated State Total 

(Thousands of Current Year Dollars) 

469,259 
444,646 

Then levels refltiCI the current estimates for compliance with epplicabla statutes 
and apreements (as of March 1996), ne Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~lll·i&QQ iQQI iQ3Q i831 aaaa aaaa aa~a 
7,563 4,540 13,308 5,427 4,475 3,895 3,785 

492,682 588,599 544,848 478,234 389,904 343,588 297,535 
3 

500,348 573,140 558,154 481561 364,378 347 281 So1.300 

~iQ~I ii!MQ ii&AI IUIQ i&ll aaaa ill 
3,395 4,182 3,395 3,395 3,395 3,395 3,395 

282,349 122,894 102,529 73,739 6,223 8,223 8,223 

285,744 128,856 105 923 77,134 9816 9618 9,818 

~¥ aa~a iiQ~I iQIQ iQII iQIQ iiUII iUQQ ~Ill 'K&Ia· 
4,095 357,482 
6,223 8,223 8,223 8,223 8,223 18,822,309 

15 
10318 8,223 8225 8223 8223 18,979,808 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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ARGONNE NATIONAL LABORATORY-WEST 

Argonne National Laboratory-West is located on the southeastern portion of the Idaho National Engineering 
Laboratory, approximately 56 kilometers (35 miles) west of Idaho Falls, Idaho. The area administered by the 
Laboratory is slightly over 2.6 square kilometers (one square mile) and consists of40 primary buildings. 

15MIW 

241llOIIEIOS 

LOCALITY MAP 

To Salmon 

To Blackfoot 

N 
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Waste Management 

Total 

1996 Appropriation 3,795 

1997 Congressional Request 

Estimated Site Total 

(Thousands of Current Year Dollars) 

6,988 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

fX''2§..2Q99 
1,944 

5,719 

7,663 

Fl'2Q35 

3,395 

3,395 

eyagzq 

4,095 

4,095 

2QQ5 
527 

4,014 

4,540 

;mag 

4,162 

4,162 

2QZ5 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

2Q1Q 
431 

12,877 

13,308 

2Q45 

3,395 

3,395 

2QIQ 

2Q15 2Q2Q 2Q25 a gap 
405 300 300 300 

5,022 4,175 3,395 3,465 
5,427 4,475 3,695 3,765 

2Q5Q 2Q55 2Q6Q 2Q65 

3,395 3,395 3,395 3,395 
3,395 3,395 3,395 3,395 

2QR5 a gag agas 21QQ Ute Gys!p• 

21,031 

336,451 

357,482 

The primary mission of the Argonne National Laboratory-West was to support liquid metal reactor research and 
development for the Integral Fast Reactor Program, but the program was terminated. Activities at the Laboratory 
now include technology development for spent nuclear fuel and waste treatment, reactor and fuel cycle safety, and 
facility decommissioning. Surplus facilities at the site, inyluding the Experimental Breeder Reactor-II and the 
Transient Reactor Test Facility, will be decommissioned and closed. 

The Laboratory consists of several major complexes: the Experimental Breeder Reactor-II, the Transient Reactor 
Test Facility, the Zero Power Physics Reactor, the Hot Fuel Examination Facility, the Fuel Conditioning Facility, 
the Fuel Manufacturing Facility, and the Laboratory Support complexes include the Radioactive Liquid Waste 
Treatment Facility, the Radioactive Scrap and Waste Facility and the Sodium Processing Facility. In addition to 
supporting reactor research and development, the research has helped improve fuel and materials performance for 
future breeder reactors. Experimental Breeder Reactor-II research has contributed to an innovative design for an 
advanced nuclear power plant, called the Integral Fast Reactor. 

The mission of the Environmental Management program at the Argonne National Laboratory-West is to reduce 
environmental, health and safety risks from radioactive wastes and contamination resulting from energy-related 
research conducted at the Laboratory. The program is also responsible for ongoing waste management support to 
the Office of Nuclear Energy. 
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There are no current or planned Nuclear Materials and Facility Stabilization projects at the Argonne National 
Laboratory-West. The Department's Office of Nuclear Energy is the landlord at the site and is assumed to remain 
in this capacity for the duration of this estimate. Beginning in FY 1999, the Office of Nuclear Energy plans to 
transfer unused facilities at the Argonne National Laboratory- West Site to the Office of Environmental 
Management. Facilities that may transfer include the Experimental Breeder Reactor- II facility, Fuel 
Manufacturing Facility, and the Hot Fuel Examination Facility. However, this estimate does not include any costs 
for addressing these facilities. Future editions of the Baseline Report will need to address this issue. 

FUTURE USE 

Future use of the Argonne National Laboratory-West will include establishing and maintaining technology centers 
for nonproliferation, spent nuclear fuel and waste treatment facilities, reactor and fuel cycle safety research, and 
decontamination and decommissioning. Therefore, this report assumes that future land use will remain Industrial, 
with restricted access. 
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FUTURE USE MAP 
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ENVIRONMENTAL RESTORATION 

Laboratory and 
Office Facility 

On December 21, 1989, the Idaho National Engineering Laboratory was added to the U.S. Environmental 
Protection Agency's National Priorities List under the Comprehensive Environmental Response, Compensation, 
and Liability Act. On December 9, 1991, the Idaho National Engineering Laboratory Federal Facility 
Agreement/Consent Order was signed and approved by the Department of Energy, the U.S. Environmental 
Protection Agency, and the Idaho Department of Health and Welfare. This Federal Facility Agreement specifies 
ten separate Waste Area Groups. The Argonne National Laboratory-West is included as Waste Area Group 9. 

Waste Area Group 9 
Assessment 
Remedial Action 
Decommissioning 

Major Environmental Restoration Activity Milestones 

TASK 

Long-Term Surveillance and Monitoring 
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COMPLETION DATE 
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2030 



ENVIRONMENTAL RESTORATION MAP 

Waste Area Group 9 
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Waste Area Group 9 includes the Argonne National Laboratory-West administrative boundary; however, 
operations that extend outside the fence are also included. 

ASSESSMENT 

Argonne National Laboratory-West sites currently under investigation under the Federal Facility 
Agreement/Consent Order include tanks and wastewater handling/disposal systems such as ditches, ponds, pits, 
and drains. There are also 36 Solid Waste Management Units, and one Land Disposal Unit. Eighteen of these 
Solid Waste Management Units have been designated as no-action units in the Federal Facility Agreement/Consent 
Order. The investigation of potential soil and ground-water contamination from the remaining units will begin in 
FY 1996 and be completed in FY 1998. This estimate assumes that the investigation will delineate soil 
contamination that requires remediation and long-term monitoring of ground water in the future. 

REMEDIAL ACTION 

This report assumes it is necessary to remediate contaminated soil in Waste Area Group 9 to eliminate potential 
sources of ground-water contamination. The remedial actions will involve excavating 1 ,505 cubic meters ( 1 ,972 
cubic yards) of contaminated soil, sediment, sludge and rubble/debris. The estimate includes the cost of storing 
and disposing of this waste and the waste generated by the decommissioning outlined below. This report assumes 
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that remedial actions will be completed in FY 2001, with long-term surveillance and monitoring of ground water 
continuing through FY 2030. 

DECOMMISSIONING 

The Central Liquid Processing Area project involves the removal of radioactively contaminated processing 
equipment. The waste generated from this project includes 142 cubic meters ( 186 cubic yards) of low-level waste 
consisting of rubble/debris. This estimate assumes that actual decontamination and decommissioning will be 
completed by FY 1999, and that all Environmental Restoration activities at this site will be completed by FY 2030. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g ~IIWIIQ 1881 aa~a 18~1 1818 1811 1818 ~~~ &1&11* 
Argonne National Laboratory· West 

Assesament t.sos 300 9,040 
Facility Decommissioning 3t6 96 2,060 

Long· Term Surveil. and Monlto~ng 291 291 291 291 291 7,275 
Direct Program Management/Support 119 131 140 114 9 9 2,656 

!t?te' 'f"' §2' •a' '9§ aoo M9 aoo ?120' 
• Total Life Cycle Is the sum ofthll annual costs In con1tant FY 1996 dollars. 

Direct Program Management/Support 

Direct Environmental Restoration program management/support at Argonne National Laboratory-West is dedicated 
to program planning and direct management of projects. An important management function is to ensure 
compliance with all pertinent environmental regulations and laws. This includes providing guidance on regulations 
and policy. Another function includes integrating, establishing and maintaining performance expectations, 
measurements and reports, tracking performance, and developing plans and procedures. The Laboratory does not 
fund any grants or Agreements-In-Principle at this time. 

The Argonne National Laboratory-West participates in the Chicago Cost Savings Program and has cost savings 
incentives in its contract with the Department of Energy. These cost savings are calculated quarterly and reported 
to Department of Energy Headquarters. 

IDAHO 8 



WASTE MANAGEMENT 

The Argonne National Laboratory-West generates primarily solid radioactive waste, although some gaseous 
radioactive waste (600 curies/year total) is released from the ten exhaust stacks. Low-level mixed waste, primarily 
solid waste containing elemental sodium, is ialso generated in small quantities. Hazardous waste consists primarily 
of paint removers, analytical chemical waste, and some heavy metals. Small quantities of many waste types have 
been generated during routine operations at ·Laboratory facilities that have been in operation since the late 1950s. 
Waste will continue to be shipped to Idaho National Engineering Laboratory for treatment, storage, and disposal. 

WASTE MANAGEMENT MAP 

Major Waste Management Activity Milestones 

TASK 

Spent Nuclear Fuel Disposal Operations 
Transuranic Waste Treatment, Storage, and Disposal Operations 
Low-Level Mixed Waste Treatment, Storage, and Disposal Operations 
Low-Level Waste Treatment, Storage, and Disposal Operations 
Hazardous Waste Treatment, Storage, and Disposal Operations 

COMPLETION DATE 
Fiscal Year 

2030 
2070 
2015 
2070 
2070 

IDAHO 9 



Spent Nuclear Fuel 

This baseline report assumes that the Office of Nuclear Energy will generate approximately 28 metric tons (30.8 
tons)of heavy metal (spent nuclear fuel). This estimate assumes that this waste will be transferred to the National 
Geologic repository in FY 2030. This estimate further assumes that the Office of Environmental Management will 
be responsible for costs associated with packaging the material and the Office of Nuclear Energy will be 
responsible for all transportation and disposal costs. 

Transuranic Waste 

This baseline report assumes that Nuclear Energy program activities will generate approximately 40 cubic meters 
(52.4 cubic yards) of transuranic and mixed transuranic waste until FY 2070. 

The Argonne National Laboratory-West does not treat, store, or dispose of transuranic waste onsite. All hazardous 
waste is shipped by Department of Transportation-approved carriers to the Department's Idaho National 
Engineering Laboratory through FY 2001. All transuranic waste generated at the Laboratory beyond this date is 
assumed to be transported to the Waste Isolation Pilot Plant in Carlsbad, New Mexico for final disposal. 

All disposal costs for transuranic mixed and transuranic waste are included in the Waste Isolation Pilot Plant 
Program estimate. The costs included in this estimate are for managing transuranic mixed and transuranic waste 
and include retrieval, characterization, treatment, and packaging to meet the Waste Isolation Pilot Plant waste 
acceptance criteria. 

Low-Level Mixed Waste 

All low-level mixed waste generated at the Laboratory is collected in satellite accumulation areas and is then 
transferred to a central staging area for packaging and certification for shipment and disposal. This estimate 
assumes that Nuclear Energy program activities will generate approximately 653 cubic meters (855 cubic yards) of 
low-level mixed waste through FY 2015. No low-level mixed waste is generated by environmental restoration 
activities. 

The Argonne National Laboratory-West does not treat, store, or dispose of low-level mixed waste onsite. All low
level mixed waste is shipped by Department of Transportation-approved carriers to the Department's Idaho 
National Engineering Laboratory for final disposal. 

Low-Level Waste 

All low-level waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred to 
a central staging area for packaging and certification for shipment and disposal. This estimate assumes that 
environmental restoration activities will generate approximately 153 cubic meters (200 cubic yards) of low-level 
waste through FY 2016. This estimate also assumes that Nuclear Energy programs will generate approximately 
45,994 cubic meters (60,252 cubic yards) of low-level waste until FY 2070. 

The Argonne National Laboratory-West does not treat, store, or dispose of low-level waste onsite. All low-level 
waste is shipped by Department of Transportation-approved carriers to the Department's Idaho National 
Engineering Laboratory for final disposal. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~111-iQQQ iQQI iQJQ iQU iUiQ iQil au~a 
Spent Nuclear Fuel 

Disposal 70 
Transuranic Mixed Waste 

Treatment 1,260 
Storage and Handling 45 40 40 10 
Disposal 21 30 30 18 

Transuranic Waste 

Storage and Handling 504 504 504 504 504 504 504 
Disposal 120 7 

Low-Level Mixed Wasta 

Treatment 652 320 334 196 
Storage and Handling 87 67 87 70 

Low-Level Waste 

Treatment 186 186 186 186 186 186 186 
Storage and Handling 560 560 560 560 560 560 560 
Disposal 703 696 698 698 696 698 698 

Hazardous Wasta 

Storage and Handling 92 92 92 92 92 92 92 
Disposal 16 16 16 16 16 16 16 

Direct Program Management/Support 2,734 1,474 10,331 1,411 2,119 1,339 1,339 

rgtp' 5 7J9 4 914 1? 877 59?? 1175 33fW a 465 

~iQ~I iU4U iQ41 iUIQ iQII ilgaa ilau 
Spent Nuclear Fuel 

Disposal 

Transuranic Mixed Waste 

Treatment 

Storage and Handling 

Disposal 

Transuranic Waste 

Storage and Handling 504 504 504 504 504 504 504 
Disposal 

Low--Level Mixed Wasta 
Treatment 
Storage and Handling 

Low-Level Waste 

Treatment 186 186 186 186 186 186 186 
Storage and Handling 560 560 560 560 560 560 560 
Disposal 696 698 698 698 698 698 698 

Hazardous Waste 

Storage and Handling 92 92 92 92 92 92 92 
Disposal 16 16 16 16 16 16 16 

Direct Program ManagemenVSupport 1,339 2,106 1,339 1,339 1,339 1,339 1,339 
Igtp! a aas 11§? 3 395 3 395 3 395 3 aas 3 395 

~¥ iQ~g iU~I iUIU iUII iaaa iUI~ i~gg I Ill 'Kill. 
Spent Nuclear Fuel 

Disposal 350 
Transuranic Mixed Waste 

Treatment 6,300 
Storage and Handling 675 
Disposal 495 

Transuranic Waste 

Storage and Handling 504 37,800 
Disposal 634 

Low-Level Mixed Waste 
Treatment 7,520 
Storage and Handling 1,653 

Low-Level Waste 
Treatment 886 17,450 
Storage and Handling 560 42,000 
Disposal 698 52,374 

Hazardous Waste 

Stnrago and Handling 92 6,871 
Disposal 16 1,201 

Direct Program ManagomonVSupport 1,339 161,128 

• Total Ufe Cycle is the sum of theennuel costs in constent FY 1996 dollars. 
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Hazardous Waste 

All hazardous waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred 
to a central staging area for packaging and certification for shipment and disposal. This estimate assumes that 
environmental restoration activities will generate approximately 917 cubic meters (1 ,201 cubic yards) of hazardous 
waste through FY 2016. This estimate also assumes that the Office of Nuclear Energy program activities will 
generate approximately 331 cubic meters (434 cubic yards) of hazardous waste until FY 2070. 

The Argonne National Laboratory-West does not treat, store, or dispose of hazardous waste on site. All hazardous 
waste is shipped by Department of Transportation-approved carriers to the Department's Idaho National 
Engineering Laboratory for final disposal. 

Direct Program Management/Support 

Program management through technical integration and contract-management functions provides essential 
technical support, administrative integration, and oversight to Environmental Management programs. The purpose 
of this support is to properly identify, characterize, and remediate contaminated sites. It also ensures a consistent 
and integrated waste management strategy across the Chicago Operations Office installations. It includes business 
management, technical programs, technical oversight, senior management, community relations, and 
Environmental Management integration. 

Business management accounts for the greatest portion of program management. This includes progress tracking, 
contract management, facility management, and financial management (budget preparation and control) procedures 
and programmatic guidance, including integrating and reconciling plans and budgets with Area Offices and 
nationwide Environmental Management programs. 

Also included in program management are the senior management personnel for the Environmental Management 
programs and the support groups that provide community relations and program integration support. These staffs 
provide for an integrated Environmental Management program for Chicago Operations Office installations and 
support such activities as preparing this report and assisting with stakeholder involvement. Also included are 
strategic planning, personnel management and training, stakeholder support/public participation, advisory boards, 
and administrative support. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The Department of Energy currently employs 27 Full-Time Equivalents to support Environmental Management 
program activities at the Argonne National Laboratory-West. The Laboratory's work force consists of federal and 
contractor personnel. They include scientists, laborers, and general workers. The Laboratory contracts with a 
variety of engineering, consulting, and site investigation firms to perform Environmental Management activities. 
This table below identifies the current work force mix. 
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Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The University of Chicago is the contractor for the Environmental Restoration activities at the Argonne National 
Laboratory-West. It is currently operating under a performance-based management contract for five years, through 
FY 2000. The Department of Energy's Area Office has the direct-line responsibility to manage the contract with 
the Laboratory. The Chicago Operations Office is responsible for program management and integration of all 
installations within the Chicago Operations Office Program. 

Future Full-Time Equivalent Needs 

This estimate assumes that the number of Full-Time Equivalents needed to support the Environmental 
Management program remain stable, and increase during peak periods of activity involving remediation and 
decommissioning. During peak periods, the personnel will be predominantly construction workers and engineers 
working on the remedial action and decommissioning projects. 
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FUNDING ESTIMATE 

The following tables present estimated funding information for Argonne National Laboratory-West. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX '88§.3 999 aggn 3Q1Q ap1n a gag aean a gag 
Waste Management 690 581 574 1,792 504 504 504 

F' aga§ aptp 394
' a gnp 3Q§' ?QfiQ agoo 

Waste Management 504 504 504 504 504 504 504 

EX 3979 3QZ§ ag•p 39'' agpp 2QI§ 31M L !fa Gysl,. 
Waste Management 504 45,904 

• Total Life Cycle Is the sum ofthe annual costs in constant FY t996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX ~ 881·3999 3911 39~9 39~1 3919 3931 3919 
Environmental Restoration 1,944 527 431 405 300 300 300 
Waste Management 5,029 3,433 12,303 3,230 3,671 2,891 2,961 
!t?te! neza ae§g '? za• an¥ aezl a ,a, a?" 

F' il&i§ illldO 3Pdl 1212 3111 3919 3911 
Environmental Restoration 
Waste Management 2,891 3,658 2,891 2,891 2.891 2.891 2,891 

rgtg' ? Aftl a,,, ? AQl e "9' ? 681 ? '9' ? '9' 

fX aeze IPZI 3919 3911 3911 1211 3~99 IIIII ~M&II. 
Environmental Restoration 21,031 
Waste Management 3,591 290,547 

• Total Lila Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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COMPARISON WITH PREVIOUS ESTIMATE 

The costs for the Argonne National Laboratory-West in the FY 1996 Baseline Environmental Management Report 
reflect no major changes in technical approach or major assumptions from information presented in the FY 1995 
report. However, more refined cost estimating procedures have resulted in an increase of nearly 50 percent for the 
Environmental Restoration program. The 34 percent increase in the Waste Management program cost estimate is a 
result of more than doubling the duration of support provided to the Office of Energy Research (75 years versus 35 
years). As noted above, this year's Environmental Restoration and Waste Management estimates also include 
program management costs. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Chanfe in Change in 
Life Cycle Life Cycle Dol ars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 15,311 956 21,031 6,676 47 

Waste Management 253,377 3,167 336,451 86,241 34 

Landlord - - - - -
Program Management 2 8,883 343 - - -

Site Total 277,570 4,466 357,482 84,378 31 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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IDAHO NATIONAL ENGINEERING LABORATORY 

The Idaho Engineering Laboratory occupies 2,3I4 square kilometers (890 square miles) in a remote desert area 
in southern Idaho along the western edge of the Eastern Snake River Plain. There are no permanent residences 
within its borders, and the nearest major community, the City of Idaho Falls, is located 67 kilometers (42 miles) to 
the southeast. The Laboratory consists of 10 major operating areas at the site and several facilities in the City of 
Idaho Falls. One area has been designated a National Historic Landmark. 

I 
J 

HMIUS 

45 KILOMilEIS 

LOCALITY MAP 

..... , 

N 
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and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

1996 Appropriation 

1997 Congressional Request 

Estimated Site Total 

(Thousands of Current Year Dollars) 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 'Ptl§·2Qoo 2QM 2Q1Q 2Q]{j 2Q2Q W5 

Nuclear Material and Facility Stabilization 82,353 103,055 96,332 94,134 94,375 93,673 

Environmental Restoration 97,010 119,215 94,975 88,953 77,985 17,699 

Waste Management 244,227 310,569 318.419 258,028 182.424 195,594 

Directly Appropriated Landlord 69,092 35,761 35,120 35,120 35,120 36,600 

Total 492,682 568,599 544,846 476,234 389,904 343 566 

ey 2pas aMP 2Q45 2Q5Q agss agog 
Nuclear Material and Facility Stabilization 93,139 618 

Environmental Restoration 14,246 17,285 15,034 6,223 6,223 6,223 

Waste Management 117,744 67,571 50,275 40,220 

Directly Appropriated Landlord 37,220 37,220 37,220 27,296 

Total 262,349 122,694 102,529 73,739 6,223 6,223 

ey agzq agzs zqnq agns a gag 2Qft5 
Nuclear Material and Facility Stabilization 
Environmental Restoration 6,223 6,223 6,223 6,223 6,223 

Waste Management 
Directly Appropriated Landlord 

Total 6,223 6,223 6,223 6,223 6223 . Total Life Cycle Is the sum ofthe annual costs In constant FY 1996 dollars . 

FACILITY MISSION 

agap 
94,759 

11.419 

154,138 

37,220 

297,535 

agos 

6,223 

6,223 

2199 Hlp 'ME',. 
3,762,191 
3,049,137 

9,696,041 

2,114,941 

18,622 309 

The mission of the Environmental Management program at the Laboratory is to manage waste and clean up 
contamination produced by past activities. Environmental Management has been the Laboratory's landlord since 
FY 1994. The Nuclear Material and Facility Stabilization program coordinates and oversees the orderly transition 
of contaminated structures and facilities from other Departmental programs to the Environmental Management 
program; puts those facilities into a safe, low-risk maintenance mode; and provides overall landlord functions. The 
Environmental Restoration program addresses contaminated soil, ground water, structures, and other material at the 
site. The Waste Management program manages spent nuclear fuel and treats, stores, and disposes of waste 
generated by fuel reprocessing, manufacturing, research, and remediation. 

The Laboratory's Environmental Management program is driven by the Settlement Agreement, the Federal Facility 
Agreement/Consent Order, the Notice of Noncompliance Consent Order, and several hazardous waste consent 
orders. 

The Settlement Agreement, signed by the Department and the State of Idaho in October 1995, had a big impact on 
the Environmental Management program because it accelerated waste treatment and disposal of spent nuclear fuel, 
high-level waste, and transuranic waste. The agreement requires the Department to remove all spent nuclear fuel 
from the state by FY 2035; prepare all high-level waste for disposal by FY 2035; and to begin transuranic waste 
shipments to the Waste Isolation Pilot Plant by April 30, 1999. 
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The Record of Decision for the Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho 
National Engineering Laboratory Environmental Restoration and Waste Management Program Environmental 
Impact Statement documents the Department's decision, to regionalize spent nuclear fuel management by fuel type. 
Under this decision, Hanford production reactor fuel will remain at the Hanford Site; aluminum clad fuel will be 
consolidated at the Savannah River Site; and other spent fuel types will be transferred to the Idaho National 
Engineering Laboratory. The strategies and assumptions used in generating this cost estimate are consistent with 
the selected alternative in the Record of Decision. 

In November 1995, the Idaho National Engineering Laboratory signed a consent order with the State of Idaho. The 
Consent Order governs mixed waste management at the Laboratory. As a result of the Site Treatment Plan for 
mixed waste, the Idaho National Engineering Laboratory is one of the larger Department of Energy sites that will 
develop specialized treatment for mixed waste. Furthermore, other smaller Department of Energy sites have 
requested that their mixed waste be treated at Idaho National Engineering Laboratory facilities. 
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FUTURE USE 

In FY 1995, the Idaho Operation Office developed the Comprehensive Facility and Land Use Plan for the Idaho 
National Engineering Laboratory. The plan describes the integration of mission, economic, ecologic, social, and 
cultural factors in a comprehensive plan to guide facility-and land-use decisions. The plan gives the history of the 
site and an overview of facility areas, activities, and programs. It describes the Laboratory's interaction with its 
neighbors and describes its effect on the surrounding region. Finally, the plan contains projections of future land 
use and facility and infrastructure changes. 

Processing Plant 

Legend 

[22] Industrial 

D Open Space-Buffer 

[iJ Open Space-Grazing 

• Controlled Access 

FUTURE USE MAP 

Facilities 
Area 

The plan's land-use projections were based on an FY 1994 effort to develop reasonable land-use scenarios 
covering the next 100 years. These scenarios, developed with extensive stakeholder involvement, assume that the 
Laboratory's boundaries will not change in the next 100 years and that future industrial development will most 
likely be concentrated in the central portion of the site and within major facility areas. The designation for waste 
disposal areas will remain Controlled Access. The outer perimeter will continue to serve as a safety and security 
buffer and livestock grazing area buffer zone and will be designated as Open Space use. These scenarios were 
used to develop the Baseline Environmental Management Report cost estimates. The future-use assumptions for 
this report are highlighted in the map above. 
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NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The objective of the Nuclear Material and Facility Stabilization program is to stabilize materials and facilities and 
to deactivate facilities prior to decommissioning. This is accomplished using scheduling/transfer units to group 
facilities by geographical and functional criteria. 

The Office of Environmental Management scheduling/transfer units (facility groupings) at the Idaho National 
Engineering Laboratory are managed by the Nuclear Material and Facility Stabilization and Waste Management 
programs. In addition, one scheduling/transfer unit at the Laboratory is currently managed by the Department's 
Office of Nuclear Energy. All scheduling/transfer units currently managed by the Nuclear Material and Facility 
Stabilization program are undergoing deactivation. This report assumes that scheduling/transfer units managed by 
the Waste Management program and Office of Nuclear Energy will not transfer to the Nuclear Material and 
Facility Stabilization program until they are slated to undergo deactivation as well, and that the current manages are 
responsible for all necessary stabilization and post-stabilization surveillance and maintenance activities. After 
deactivation, all buildings will be maintained in a minimum surveillance and maintenance mode until scheduling 
and funding allow transfer to the Environmental Restoration Decommissioning program. Surveillance and 
maintenance activities continue throughout the process. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION MAP 

EBR 1 

ICPP 
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A total of 124 buildings and structures at the Idaho National Engineering Laboratory are or will be scheduled to 
enter the Nuclear Material and Facility Stabilization program. The Department has identified total of 16 
scheduling/transfer units for current and future surplus facilities. These scheduling/transfer units define projects 
that reduce environmental, health and safety risks; consolidate and remove waste inventories; and reduce 
surveillance and maintenance costs as facilities are prepared for decommissioning. Although alternate uses are also 
pursued during the process, this report assumes that all of the facilities will eventually be transferred the 
Environmental Restoration program for decommissioning following actions by Nuclear Material and Facility 
Stabilization. These estimates assume that all Nuclear Material and Facility Stabilization will be complete by FY 
2037. Descriptions of these scheduling/transfer units are provided below. 

Scheduling/fransfer Unit 01 --The Ex,perimental Breeder Reactor/Borax Area: includes II facilities used to treat and store radioactive 
waste in accordance with Resource Conservation and Recovery Act requirements. Nuclear Material and Facility Stabilization activities 
are scheduled to begin in FY 2016 and be completed in FY 2017. This scheduling/transfer unit is managed by the Waste Management 
program. 

Scheduling/fransfer Unit 02 -- The Power Burst Facmty Reactor Area: consists of nine buildings comprising 2,271 square meters 
(24,424 square feet) and 10 structures. The Power Burst Facility reactor facilities are currently maintained in a safe shutdown 
condition. Surveillance and maintenance activities for these facilities will continue until the spent fuel is removed. The Idaho Brain 
Tumor Center signed a lease with the Department of Energy in September, 1994 for the use of the Power Burst Facility in treating 
patients using Boron Neutron Capture Therapy. The Idaho Brain Tumor Center must take control of the Power Burst Facility before 
January I, I ~97, and obtain an operating license from the Nuclear Regulatory Commission before January I, 2000 or the lease will be 
terminated. This scheduling/transfer unit is managed by Nuclear Material and Facility Stabilization. 

Schedulini!fransfer Unjt 03 -- The Test Reactor Area. Mvanced Test Reactor: consists of four buildings, including the Advanced 
Test Reactor·building, one of the largest and most advanced test reactors. It has been operated continually for almost 30 years. The 
Advanced Test Reactor is primarily used for the irradiation services for Department of Energy and production of isotopes for industry. 
This estimate assumes that Nuclear Material and Facility Stabilization activities will begin in FY 2025 and be completed in FY 2029. 
As noted, this scheduling/transfer unit is currently managed by the Office of Nuclear Energy. However, it is important to note that the 
Office of Nuclear Energy has not projected an end date for this facility. The time-frame presented may be premature. 

Schedulingffiansfer Unjt 04 --The Idaho Chemjcal Processini Plant Fuel Processjni Complex: consists of four buildings including 
the 601 Fuel Process Building and the 640 Headend Process Plant. Deactivation activities have begun at buildings 601 and 640. 
Nuclear Material and Facility Stabilization activities are estimated to be completed by FY 2007. This scheduling/transfer unit is 
currently managed by Nuclear Material and Facility Stabilization. 

Schedulim!(fransfer Unjt 05 -- The Idaho Chemjcal Processjna Plant Tank Farm Area: includes one building comprising 135 square 
meters (I ,481 square feet) and II waste tanks with vaults. This estimate assumes that Nuclear Material and Facility Stabilization 
activities will commence in FY 2010 and be completed by FY 2018. This scheduling/transfer unit is currently managed by the Waste 
Management program. 

Schedulini!fransfer Unjt 06-- The Idaho Chemjcal Process ina Plant Waste Calcjne Facility: consists of one building, the Waste 
Calcine Facility. The initial design phase has been completed on schedule. The definitive design has started and is on schedule. The 
Resource Conservation and Recovery Act environmental assessment and risk assessment are on schedule. The design will be completed 
this year and prework activities started. The Nuclear Material and Facility Stabilization activities are scheduled to be completed by FY 
1999. This scheduling/transfer unit is managed by Nuclear Material and Facility Stabilization. 

Schedulini/fransfer Unit 07 --The Test Area North: consists of eight buildings including the 13,650 square meter ( 150,000 square 
foot) Manufacturing Assembly and Hot Shop, building 607. The facilities at the Hot Shop are designed to service and maintain highly 
radioactive contaminated assemblies including complete reactor systems. Nuclear Material and Facility Stabilization activities are 
scheduled to begin in FY 2002 and be completed by FY 2008. This scheduling/transfer unit is currently managed by the Waste 
Management program. 

Scbedulini!fransfer Unjt 08 -- The Test Reactor Area Materjal Test Reactor Area: consists of two buildings and eight structures. The 
Material Test Reactor building was built in 1952 to provide the capability for irradiating fuels and material test samples. The structures 
are underground storage tanks ranging from 560 to 37,800 liters (I ,500 to 10,000 gallons) used for the storage of bot waste from the 
Material Test Reactor operations. Nuclear Material and Facility Stabilization activities for the Material Test Reactor Building are 
scheduled to begin in FY 2001 and end in FY 2003. The Nuclear Material and Facility Stabilization activities associated with the 
remaining facilities are scheduled to begin in FY 20 I 0 and be completed in FY 2012. This scheduling/transfer unit is managed by 
Nuclear Material and Facility Stabilization. 

Scbedulimz(fransfer Unjt 09 --The Test Reactor Area Advanced Reactjyjty Measurement Facility: consists of one building, the 
Advanced Reactivity Measurement Facility located in building 660. This facility consists of two low-power reactors located in a 
common pool: the Advanced Reactivity Measurement Facility and the Coupled Fast Reactivity Measurement Facility. Building 660 
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contains highly enriched uranium. Fuel removal is ahead of schedule and will be completed this fiscal year. Completion of 
deactivation is scheduled for FY 1997. This scheduling/transfer unit is currently managed by Nuclear Material and Facility 
Stabilization. 

Scheduling!Iransfer Unit I 0 --The Special Power Excursion Reactor Test IV Mixed Waste Storage Facility: consists of three 
buildings including the Idaho Chemical Processing Plant 603 Fuel Receipt and Storage Building, Power Burst Facility 613 Special 
Power Excursion Reactor Building, an underground fuel oil tank, and an underground septic tank. The fuel removal activities for Idaho 
Chemical Processing Plant 603 building are ahead of schedule and will be completed in FY 1998. The deactivation planning activities 
for this facility have been initiated this year. The Nuclear Material and Facility Stabilization activities associated with the remainder of 
this scheduling/transfer unit will take place in FY 2003. This scheduling/transfer unit is currently managed by the Waste Management 
program. 

Scheduling!Iransfer Unit I I --The Idaho Chemical Processing Plant New Waste Calcine Facility: consists of one facility, the New 
Waste Calcine Facility. This facility is used to convert high-level waste and sodium-bearing waste to a reduced volume, enhanced 
stability granular solid, and is scheduled to be operational until FY 2022. This estimate assumes that Nuclear Material and Facility 
Stabilization activities are scheduled to begin in FY 2022 and be completed in FY 2025. This scheduling/transfer unit is currently 
managed by the Waste Management program. 

Scheduling!Iransfer Unit 12-- The Idaho Chemical Processing Plant Fluorine! Dissolution and Fuel Storage Facility: consists of one 
facility, the Fluorine! Dissolution and Fuel Storage Facility. This facility is used for underwater fuel storage. The Nuclear Material and 
Facility Stabilization activities are scheduled to begin in FY 2006 and be completed in FY 2010. This scheduling/transfer unit is 
currently managed by the Waste Management program. 

Scheduling!Iransfer Unit 13 --The Idaho Chemical Processing Plant Miscellaneous Area #I: consists of five buildings. These 
buildings are the 635 and 636 Waste Storage Pipe Manifold Buildings, the 637 Process Improvement Facility, the 638 Waste Station, 
and the 641 Waste Holdup Tank Pumphouse. The Nuclear Material and Facility Stabilization activities are scheduled to start in FY 
2010 and end in FY 2012. This scheduling/transfer unit is currently managed by the Waste Management program. 

Scheduling!Iransfer Unit 14-- The Idaho Chemical Processing Plant Miscellaneous Area #2: consists of four buildings including the 
764 Spent Fuel Hold Tank Vault and the proposed Three Mile Island Storage Building. The Nuclear Material and Facility Stabilization 
activities will begin in FY 2030 and are expected to be completed in FY 2032. This scheduling/transfer unit is currently managed by 
the Waste Management program. 

Scheduling!Iransfer Unit 15-- The Idaho Chemical Processing Plant Miscellaneous Area #3: consists of six buildings and 15 
structures. The primary facilities include the 604 Rare Gas Plant, the 605 Blower Building, the 639 Blower Building, the 646 
Instrument Building, the 649 Atmospheric Pressure Building, the 684 Remote Analytical Laboratory, the Idaho Chemical Processing 
Plant Main Stack, and the vaults for the I st through 6th bin sets. This estimate assumes that Nuclear Material and Facility Stabilization 
activities will start in FY 2035 and will be complete in FY 2037. This scheduling/transfer unit is currently managed by the Waste 
Management program. 

Scheduling!Iransfer Unit 16 --The Test Reactor Area Engineering Test Reactor: consists of two buildings; the Engineering Test 
Reactor Building, and the Engineering Test Reactor Heat Exchanger Building. The Engineering Test Reactor was constructed in 1957 
to provide additional irradiation capabilities. It was placed on inactive status in 1982. Nuclear Material and Facility Stabilization 
activities will begin in FY 2004 and be complete in FY 2005. This scheduling/transfer unit is managed by Nuclear Material and 

Facility Stabilization. 

Waste generated by the Nuclear Material and Facility Stabilization program will be transferred to the Waste 
Management program for treatment and disposal. The volumes of waste generated by waste type for each 
scheduling/transfer unit are provided in the accompanying table. 

DEACTIVATION 

Deactivation is a series of steps to reach a minimum surveillance and maintenance condition. Deactivation 
activities at Scheduling/Transfer Units 2, 3, 8, and 9 will focus on removing the spent nuclear fuel and performing 
decontamination to reduce background levels in these facilities. In addition, deactivation activities will include 
controlling imminent hazards, eliminating instrumentation and utilities, and removing waste and recyclable 
materials to ensure long-term operation of safety systems. 
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POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

Post-deactivation surveillance and maintenance will consist of required monitoring and maintenance of facilities 
for all scheduling/transfer units until they are transferred to the Environmental Restoration Decommissioning 
program. This estimate assumes that post-deactivation surveillance and maintenance for all applicable 
scheduling/transfer units will be complete by FY 2037. 

LONG-TERM SURVEILLANCE AND MAINTENANCE 

Long-term surveillance and maintenance includes the cost of operating and maintaining parts of the Idaho 
Chemical Processing Plant's infrastructure. These activities support high-level waste and spent nuclear fuel 
management programs. The costs for operating the waste management facilities at the Plant are included in the 
Waste Management program estimate provided later in this site summary. The Nuclear Material and Facility 
Stabilization program costs include operating the coal-fired steam generating plant, utilities, landlord services, 
analytical services, engineering services, and maintenance activities and are included in the estimate below. 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1998 Dollars) 

f)' 'fM-2ll99 299f aezq M'' apap apat 
Deactivation 8,857 7,381 2,382 405 1,149 438 
Post·Doact. Surveil. and Maintenance 6,994 3,255 1,378 1,158 654 884 
Survalll1nca and Maintenance 43,552 41,993 41,943 41,943 41,943 41,943 
Direct Program ManagamanVSupport 22,950 50,426 50,829 50,829 50,829 50,629 

Ttl"' A? ana '93 qnn 20 33' 81131 8f az; a;nza 

ey agap ag•q ag•• agog a gag agag 
Deaotivation 281 325 
Post·Daoct. Surveil. ond Maintenonca 307 293 
Survalllanca and Maintanonca 41,943 
Dirac! Program MonagamonVSupport 50,629 

• Total Ufe Cycle i1 the 1um of the annual COlli in constant FY 1996 dollar~. 

Direct Program Management/Support 

agap 
847 

1,340 
41,943 
50,629 
81 7§8 

ago• Life pys!e• 
110,229 
80,202 

1,668,015 
1,885,744 

Direct costs borne by the Nuclear Material and Facility Stabilization program support the maintenance of 
infrastructure, with an emphasis on environmental, safety, and health issues in the following areas: 

Integrated Facility Planning - Provides for site development planning, geographic information system, facility 
information management system, facility inspections, surplus facility management, and facility disposal 
initiatives. 

Operational Servjces- Provides various site-wide services including U.S. Geologic Survey gauging stations, flood research and 
mitigation, seismic monitoring, land and environmental issues, and cultural resources management. 

Environmental. Safety and Health Correctiye Actjons- Corrects site-wide deficiencies as noted on the Safety and Health Corrective 
Actions List. 

Environmental Monitoring- Provides site-wide meteorological conditions and data archiving. This activity provides for an emergency 
response network capability for monitoring accidental releases of hazardous substances into the atmosphere. 

Emergency Preparedness - Provides emergency response training, drills and exercises, hazard assessment, and incident response teams 
to ensure that there is minimal loss of life and property in case of an actual emergency. 
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Nuclear Material and Facility Stabilization Waste Type and Volume Table 

SffUNumber Volume Generation by Waste Type· Cubic Meters 

Low-Level Mixed Low-Level Hazardous Sanitary 

01 44 59,579 26 28,300 

02 1 1,918 1 543 

03 5 5,432 5 1,388 

04 3 2,655 2 2,217 

05 1 2020 1 718 

06 0 247 0 188 

07 3 2992 3 1,925 

08 1 2,016 I 448 

09 0 161 0 49 

10 0 763 0 292 

II I 982 I 298 

12 I 853 I 259 

13 3 4616 2 2,217 

14 4 10,366 4 1,753 

15 10 17,195 9 3,404 

16 0 733 0 292 

Total 77 112 528 56 44291 

ENVIRONMENTAL RESTORATION 

The Environmental Restoration program at the Idaho National Engineering Laboratory identifies and evaluates 
potentially contaminated areas, devises cleanup strategies, and carries out cleanup as needed. In addition, the 
program decontaminates and dismantles selected surplus facilities at the Laboratory. 

The program operates within the framework of the Federal Facility Agreement/Consent Order signed in FY 1991 
by the Department, the U.S. Environmental Protection Agency, and the State of Idaho. This entails preparing an 
assessment and proposed remediation plan; submitting the plan for comment to various stakeholders (e.g., the 
State, federal agencies, Shoshone and Bannock Nations, and interested members of the public); and then 
identifying in a "Record of Decision" the alternative that has been selected as the appropriate course of action for a 
particular area. The Record of Decision includes information on the schedule of activities, technical approach, and 
remediation performance standards. 
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WAG1 
WAG2 
WAG3 
WAG4 
WAGS 

ENVIRONMENTAL RESTORATION MAP 

To Salmon 

,:,:;f'' 
~~~~,~~~~~~~~~~~~~ 

To Blackfoot 

Tnt Area North (TAN) WAG 6 
Toot Raactor Area (TRA) WAG 7 
Idaho Chemical Proceoolng Plant (ICPP) WAG 8 
Central Facllltloo Area (CFA) WAG 9 
Power Burot Facility (PBF) and Auxiliary Reactor Aroa (ARA) WAG10 

Experimental Brooder Reactor No. 1 (EBR-1) 
Radioactive Waate Management Complex (RWMC) 
Naval Reactor Facility (NRF) 
Argonne National Labotatory West (ANL·W) 
Snake River Plain Aqulter and Mi8cellaneoua Sitae 

The Idaho National Engineering Laboratory has been divided into 10 waste area groups composed of 98 operable 
units; each of the operable units contains one or more areas/sites grouped together by similar contamination 
problems or geographic boundaries. Waste Area Groups 8 and 9 are managed by Argonne National Laboratory
West and the Naval Reactors Facility and are not addressed in this site summary. (The Argonne National 
Laboratory-West discussion precedes this site summary. The Naval Reactors Facility is outside the scope of this 
report.) Assessments, remedial actions, long-term surveillance and monitoring and program management may be 
conducted concurrently for a number of operable units when it has been determined to be technically appropriate, 
cost effective and approved by the Federal Facility Agreement/Consent Order project managers. Decommissioning 
or return for use of surplus facilities at the Idaho National Engineering Laboratory are addressed separately within 
scheduling/transfer units to facilitate integration with the Waste Management and Nuclear Material and Facility 
Stabilization programs at the site. 

Costs for treating, storing, and disposing of waste generated by cleanup activities are split between the 
Environmental Restoration program and the Waste Management program estimates: waste dispositioned to onsite 
facilities is addressed by the Waste Management cost estimate, waste dispositioned to offsite facilities is addressed 
by the Environmental Restoration cost estimate. The major deviation from this rule is that the transportation and 
disposal costs associated with all transuranic mixed and transuranic waste are included in the Waste Isolation Pilot 
Plant site summary, as directed by national program assumptions. 

Since FY 1986, 381 potentially contaminated areas/sites have been identified. Assessments have begun at the 
waste area group level for the Test Area North, Test Reactor Area, Idaho Chemical Processing Plant, and the 

IDAHO 26 



Radioactive Waste Management Complex. Completion of assessment and cleanup activities at the Waste Area 
Group level are summarized in the major milestone list below. 

Major Environmental Restoration Activity Milestones 

WAG 1 • Test Area North 
Assessment 
Remediation 

WAG 2 • Test Reactor Area 
Assessment 
Remediation 

WAG 3 • Idaho Chemical Processing Plant 
Assessment 
Remediation 

WAG 4 ·Central Facilities Areas 
Assessment 
Remediation 

TASK 

WAG 5 • Power Burst Facility & Auxiliary Reactor Areas 
Assessment 
Remediation 

WAG 7 ·Radioactive Waste Management Complex 
Assessment 
Remediation 

WAG 7 • Pit-9 Project 
Assessment 
Remediation 

WAG 10. Miscellaneous Areas 
Assessment 
Remediation 

Decommissioning • Current Facilities 

Decommissioning • Future Facilities 

Waste Area Group 1: Test Area North 

COMPLETION DATE 
Fiscal Year 

1998 
2001 

1999 
2000 

1998 
2004 

2000 
2003 

2000 
2020 

2000 
2020 

1994 
1999 

2002 
2004 

2000 

2045 

Waste Area Group 1 covers 50 hectares (125 acres) and consists of six industrial areas at Test Area North that 
include the Technical Support Facility, Water Reactor Research Test Facility, Cask Testing Project, Loss-of-Fluid 
Test Facility, Initial Engine Test Facility, and Specific Manufacturing Capability Facility. In the past, the largest 
program at Test Area North was the Loss-of-Fluid Test Reactor. Constructed in 1965-1975 and now closed, it was 
a scaled-down version of a commercial pressurized-water reactor. It was used to perform more than 40 loss-of
coolant experiments simulating reactor accidents. Today, the largest project in Test Area North is the Specific 
Manufacturing Capability Project, which develops and produces armor for U.S. Army tanks. A variety of research 
programs also remain active. 

Waste Area Group 1 is divided into 11 operable units including underground storage tanks, pits, evaporation 
ponds, and a railroad turntable. It contains 79 potential release sites at which hazardous, radioactive, and mixed 
waste is present. Possible contaminants include asbestos, petroleum products, acids and bases, radioactive rubble 
and water, laboratory bottles, and sanitary waste. Both ground-water and soil remediation will be conducted in this 
Waste Area Group. 

Assessment and remedial actions have concluded for eight of the operable units within Waste Area Group 1 
encompassing 75 possible release sites and sites requiring No Further Action. Assessment and/or remedial actions 
are under way for the remaining three operable units. 
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ASSESSMENT AND REMEDIAL ACTION 

Operable Unit 1-07 A, the Injection Well Interim Action, covers the contaminated ground-water plume beneath 
Test Area North. The assessment concluded that the injection well was the primary source of ground-water 
contamination at Test Area North. Elevated levels of volatile organic compounds were detected as well as Cesium-
137 and Strontium-90. The treatment plan specified pump and treat technology, with the effluent discharged to a 
pond. The purpose of the Interim Action was to begin reducing contaminant levels and to begin understanding the 
hydrodynamics ofthe system. The Interim Action has rolled over into the 1-07B Final Action discussed below. 

Operable Unit 1-07B, Technical Support Facility Injection Well Remedial Investigation and Feasibility Study, 
covers the contaminated ground-water plume at Test Area North. The assessment is complete, and the Record of 
Decision was signed in August 1995. The Record of Decision specifies that the contaminated ground water be 
treated to below regulatory standards within 100 years. The selected method of remediation is pump and treat 
using an air-stripper and carbon absorption unit. The treated water is reinjected into the aquifer. The Remedial 
Action is assumed to be complete in FY 2001; however, the schedule may be extended 30 years. Low-level waste 
generated by the treatment process will be disposed of at the onsite Radioactive Waste Management Complex; 
hazardous waste will be disposed of at a commercial facility offsite. Approximately 34 million cubic meters (44.5 
million cubic yards) of water are expected to be treated, along with spent carbon, ion exchange resins and mixed 
waste sludges. 

Operable Unit 1-10 is the comprehensive investigation unit for Waste Area Group 1 and covers bum pits, trenches, 
drains, injection wells, buried mixed waste tanks, and the paint shop ditch. A total of three removal actions have 
been completed. The last removal action was completed in FY 1995. A Remedial Investigation/Feasibility Study 
will be conducted in FY 1997 to verify the completed removal actions. This report assumes that a Record of 
Decision will be signed in FY 1998 that will designate No Further Action. 

Waste Area Group 2: Test Reactor Area 

Waste Area Group 2 is associated with the Test Reactor Area and contains two shutdown reactors. These reactors 
are the Materials Test Reactor, a 40-megawatt light-water reactor that operated between 1952 and 1970, and the 
Engineering Test Reactor, a 175-megawatt pressurized light-water reactor that operated between 1957 and 1982. 
Today, the Test Reactor Area houses extensive facilities for studying the effects of radiation on materials, fuels, 
and equipment. One of these, the Advanced Test Reactor, is used to test materials under reactor conditions and to 
produce radioisotopes for medicine, research, and industry. 

Waste Area Group 2 is divided into 13 operable units consisting of 52 potential release sites. These sites include 
leaching ponds, underground storage tanks, rubble piles, cooling towers, an injection well, French drains, and 
assorted spills that may have released hazardous and radioactive waste. Contaminants include petroleum products, 
acids, alkalies, polychlorinated biphenyls, radioactive materials, and heavy metals. However, the extent of soil 
contamination at the Test Reactor Area is not completely defined. 

Assessment and remedial action is complete for 12 of the operable units within Waste Area Group 2 encompassing 
43 possible release sites. Assessment is under way for the remaining operable unit. 

ASSESSMENT AND REMEDIAL ACTION 

The Operable Unit 2-13 comprehensive Remedial Investigation/Feasibility Study covers two waste disposal ponds, 
a sewage leach pond, a French drain, a diesel unloading pit, and a radioactive tree site. The assessment has begun 
and the Remedial Investigation/Baseline Risk Assessment was submitted in February 1996. It will be followed by 
the draft Remedial Investigation/Feasibility Study in August 1996. The assessment has identified metals, 
radionuclides, organics, and semi-volatile organic contamination. The assessment is expected to be completed in 
FY 1999. The expected remedial action determination will require a combination of capping and soil retrieval and 
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disposal. Remedial actions are assumed to be completed by FY 2000. An estimated 4,000 cubic meters (5,240 
cubic yards) of low-level waste (contaminated soils) will be retrieved and disposed of at the Laboratory's soil 
repository. 

Waste Area Group 3: Idaho Chemical Processing Plant 

Waste Area Group 3 includes the Idaho Chemical Processing Plant, which had been used for reprocessing spent 
reactor fuel to recover krypton and uranium from spent nuclear fuel. The plant is now a receiving-and-packaging 
facility for government-owned nuclear fuels from research and defense reactors. It also develops technologies to 
treat and store high-level radioactive waste and spent nuclear fuel. 

Most of the known contamination at the Idaho Chemical Processing Plant is below the surface of the soil. The full 
extent cannot be determined until detailed characterization studies are completed; however, the Department 
estimates that the quantity of contaminated material is approximately 39,000 cubic meters (51 ,090 cubic yards) of 
contaminated soil. Definitive information on the extent and magnitude of contamination will be gathered from 
FY 1996 to FY 1999. 

The Idaho Chemical Processing Plant is divided into 14 operable units consisting of 93 potential release sites. 
Contaminants include organic chemical compounds, radioactive materials, metals, corrosives, petroleum waste, and 
mixed waste. Assessment and remedial actions have been completed for 13 of the operable units encompassing 50 
potential release sites. Assessment is under way for the remaining operable unit. 

ASSESSMENT AND REMEDIAL ACTION 

Operable Unit 3-13 is the comprehensive Remedial Investigation and Feasibility Study for the Idaho Chemical 
Processing Plant and will bring together the results from earlier characterization efforts for contaminated pits, 
tanks, transformer yards, ponds, French drains, spills, injection wells, miscellaneous radioactively contaminated 
soils, and perched ground water. The results from these investigations will be evaluated to provide a 
comprehensive and cumulative assessment of risk from the entire operable unit. The Remedial 
Investigation/Feasibility Study assessment phase is not complete, but preliminary investigations have found areas 
of contamination that may require remedial action. 

Radionuclides are the most prevalent contaminant at the plant, with the majority of the contamination located 
within the tank farm. Approximately 3,000 curies of radionuclides are estimated to be present in the alluvium 
above the basalt, 95 percent of which is strontium-90 and cesium-137. Radionuclide (mostly strontium-90) 
contaminated perched water bodies also have been identified below the plant. 

This report assumes that the Record of Decision will be signed in FY 1998 and that it will require capping the 
Tank Farm for contaminant containment, consolidating and capping other miscellaneous radiologically 
contaminated sites in an engineered landfill, and onsite pumping and treating of contaminated perched water. 
Remedial action is expected to be completed in FY 2004. 

The quantity of low-level waste (contaminated soils) at Operable Unit 3-23 is expected to be approximately 29,835 
cubic meters (39,000 cubic yards). This report assumes that treatment and disposal will occur onsite at the Idaho 
Chemical Processing Plant. The volume of contaminated perched water is estimated to be approximately 23.1 
million liters (6.1 million gallons) and will be treated using the Processing Equipment Waste evaporator located at 
the Idaho Chemical Processing Plant. 

Waste Area Group 4: Central Facilities Area 

Many technical and support services for the Laboratory are located at the Central Facilities Area. These services 
include environmental monitoring and calibration laboratories, hazardous waste storage, communications, security, 
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fire protection, warehouses, vehicle and equipment pools, and bus operations. These operations will continue 
beyond the life cycle ofthe environmental remediation activities in this area. 

This group is divided into 13 operable units consisting of 50 potential release sites. These sites include spills, 
underground storage tanks, a landfill, evaporation ponds, leach fields, and leach pits. Potential contaminants 
include chemicals, solvents, polychlorinated biphenyls, asbestos, radionuclides, unexploded ordnance, heavy 
metals, and construction debris. The contamination is believed to be contained within the boundaries of Waste 
Area Group 4. 

Assessment and remedial actions have concluded for eight of the operable units within Waste Area Group 4, 
encompassing 34 possible release sites. Assessments and/or remedial actions are under way for the remaining five 
operable units. 

ASSESSMENT AND REMEDIAL ACTION 

Operable Unit 4-07 includes four French drains and one chemical washout area. Assessment is complete and has 
identified the contaminants as organic, inorganic, and radiological. The French drains were removed under a time 
critical removal action in FY 1995. This report assumes that no further remedial action is necessary for this 
operable unit, and the final determination is being evaluated by the regulators. 

Operable Unit 4-09 includes the Transformer Yard Spills, the Pump Station Fuel Spill, the Tank Farm Pump 
Station Spills, and the Cafeteria Oil Tank Spill. The Transformer Yard Spills is an area outside of a former 
welding shop where it was suspected that metals, solvents, and oils were disposed. The remaining areas are 
impacted by independent fuel spills or leaks. An initial assessment was completed in FY 1995 that determined the 
contaminants of concern to include petroleum hydrocarbons and semi-volatile organic compounds. The remedial 
action strategy for this operable unit is to remove the contaminated soils and treat them at the Central Facilities 
Area Landfarm. This report assumes that up to 100 cubic meters (131 cubic yards) of contaminated soil will be 
removed and treated at the Landfarm. 

Operable Unit 4-12, Central Facilities Area Landfills, includes three landfills that were operated as disposal 
facilities for construction, office, and cafeteria waste from the early 1950s until 1984. Landfill I covers 
approximately 3.3 hectares (8.25 acres). Landfill II covers 6 hectares (15 acres), and Landfill III covers 4.8 
hectares (12 acres). The assessment is complete, and the findings include identification of contaminants of concern 
in the surface soil including beryllium, cobalt-60, and polyaromatic hydrocarbons. The selected remedy for these 
sites is uniform containment with a native soil cover, institutional controls, and monitoring. This report assumes 
that remediation will be completed in FY 1998 for Operable Unit 4-12. 

Operable Unit 4-13 includes comprehensive risks posed by all sites at Central Facilities Area. The Remedial 
Investigation/Feasibility Study will be in FY 2000. The scope of this investigation is currently being developed. 
The assumed result of this assessment is that remedial actions will not be required. 

Waste Area Group 5: Power Burst Facility and Auxiliary Reactor 
Areas 

Waste Area Group 5 covers cleanup of the Power Burst Facility and the Auxiliary Reactor Areas. The Power Burst 
Reactor was used as the severe-damage testing ground for commercial-reactor fuels. This reactor has been leased 
to the Idaho Brain Tumor Center. The Special Power Excursion Reactor Test IV facility, also at the Power Burst 
Facility, was built in 1960 to provide a prototype for testing the safety of water pool reactors. The reactor building 
was decommissioned and the Department currently uses the facility for mixed waste storage. 
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The Waste Experimental Reduction Facility is also located at the Power Burst Facility. The Waste Experimental 
Reduction Facility incinerates and/or compacts low-level and low-level mixed waste and contains storage areas for 
hazardous and mixed waste. 

Waste Area Group 5 also includes four auxiliary reactor areas. Auxiliary Reactor Area I was constructed in the late 
1950s to provide support facilities for various Laboratory programs and was active until the spring of 1988. 
Auxiliary Reactor Area II housed the Stationary Low Power Reactor No. I, which the Army operated between 
August 1958 and December 1960. The reactor was destroyed in an accident on January 3, 1961. After cleanup, 
the three main buildings were converted into offices and welding shops. These facilities have not been used since 
1986. Area III was the site of a plant used between 1960 and 1965 to test gas-cooled reactors for the Army. After 
1966, the plant served as a laboratory for testing reactor components and instruments. The facility has not been 
used since 1988. Auxiliary Reactor IV is another small research reactor that has been decommissioned. The 
facility was demolished, and the Department uses the area for explosives research. 

Waste Area Group 5 is divided into 13 operable units with 53 potential release sites. These sites include 
evaporation ponds, sanitary sewers, waste sumps, a waste burial ground, and storage tanks. The contaminants are 
petroleum products, hazardous waste, radioactive materials, metals, and radioactively contaminated soil, rubble, 
and debris. 

Assessment and remedial actions have concluded for nine of the operable units within Waste Area Group 5, 
encompassing 41 possible release sites. Assessments and/or remedial actions are under way for the remaining 
operable units. 

ASSESSMENT AND REMEDIAL ACTION 

Operable Unit 5-01 addresses two underground storage tanks that contained mixed radioactive waste and oil waste. 
The assessment has determined the contaminants of concern to be volatile organic compounds, xylene, total 
petroleum hydrocarbons, and trace Cesium-137. The tanks are being removed under the Decommissioning 
program and the wastes will be disposed in permitted facilities. Cleanup is expected to be completed in FY 1996. 

Operable Unit 5-02, the Special Power Excursion Reactor Test IV Lake is a 30,000-square meter (7.4-acre) 
impoundment that received uncontaminated effluent from the Special Power Excursion Reactor Test reactor, Three 
Mile Island studies, and discharges from the Mixed Waste Storage Facility. The assessment is complete. 
Contaminants encountered in sampling were low levels of cesium, uranium, chromium, and polychlorinated 
biphenyls. This report assumes that No Further Action will be required at this site. 

Operable Unit 5-05/6-01 includes the burial grounds for the Stationary Low-Power-1 reactor and the Boiling Water 
Reactor Experiment reactors. Assessment of contamination at the burial grounds is complete. Exposure to 
radioactive isotopes was determined to be the pathway of greatest risk. The primary contaminants are cesium and 
uranium. The Record of Decision was signed in January 1996. The approach for remediation involves 
construction of barrier caps engineered of mostly native materials. 

Operable Unit 5-12 is the Waste Area Group 5 Comprehensive Remedial Investigation and Feasibility Study. This 
operable unit encompasses the comprehensive cleanup for all Auxiliary Reactor Areas and the Power Burst 
Facility. Also included are several sites that contain contaminated soils, a septic j_stem, and two fuel tanks. The 
assessment phase has not yet begun. The Record of Decision is expected to be signed in August 1999. 
Remediation for this operable unit will be focused on soils. Radiologically contaminated soils will be disposed of 
in containers at the Radioactive Waste Management Complex. Soils with mixed waste will be treated at the Waste 
Experimental Reduction Facility, and the resultant low-level waste will be disposed of at the Radioactive Waste 
Management Complex. No Further Action is expected for the septic and fuel tanks. The remedial action is 
scheduled to be completed prior to FY 2003. 
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Waste Area Group 6: Experimental Breeder Reactor-1 and the 
Boiling Water Reactor Experiment Area 

Waste Area Group 6 includes the Experimental Breeder Reactor-! and the Boiling Water Reactor Experiment 
Facility. Both of these were test reactors that have since been decommissioned. Experimental Breeder Reactor-! is 
now a National Historic Landmark. It was the first nuclear reactor in the world to generate usable amounts of 
electricity. The area of the Boiling Water Reactor Experiment housed five reactors, which operated between 1953 
and 1964. These facilities were decommissioned between 1979 and 1992. The buildings and equipment were 
completely dismantled and removed, and no operations other than monitoring are conducted. Potential 
contaminants from past operations are organic and inorganic chemicals, radioactive materials, and metals. 

Waste Area Group 6 consists of five operable units with 22 potential release sites, including the burial site for the 
Boiling Water Reactor Experiment-!, a trash dump, fuel-oil tanks, septic tanks a leach pond, and soils contaminated 
with petroleum and radioactive materials. 

All of the operable units within Waste Area Group 6 that require remediation are being addressed within other 
operable units in other waste area groups. 

Waste Area Group 7: Radioactive Waste Management Complex 

The Radioactive Waste Management Complex was established in 1952 as a controlled area for the disposal of solid 
radioactive waste that the Idaho National Engineering Laboratory and other sites that the Department operated. 
From 1952-1970, approximately 60,000 cubic meters (78,600 cubic yards) of transuranic waste was buried at the 
disposal site at the Radioactive Waste Management Complex. From 1970 to the present, low-level radioactive 
waste has been disposed of at the Radioactive Waste Management Complex, primarily from onsite generators. 
Radioactive waste was buried in shallow pits and trenches in a 36-hectare (90-acre) area called the Subsurface 
Disposal Area. Assessment and cleanup of the Subsurface Disposal Area is the most complex environmental 
restoration project at the Laboratory. Presently, the Subsurface Disposal Area is a fenced area surrounded by a 
flood-control dike and a drainage channel, and it is actively managed as part of the Radioactive Waste Management 
Complex facility. Low-level radioactive waste from Idaho National Engineering Laboratory generators continues 
to be disposed of in Subsurface Disposal Area pits 17-20. 

In 1970, the site began storing transuranic waste and alpha-emitting low-level waste formerly categorized as 
transuranic waste. Transuranic waste is contaminated with long-lived radionuclides (for example, plutonium) and, 
therefore, requires permanent disposal in a geologic repository. Received in steel drums or boxes, this waste was 
stacked on asphalt pads in the Transuranic Storage Area while awaiting shipment to a repository. 

Fourteen operable units have been identified at this complex with 15 possible release sites, including the historical 
contaminant releases from the Subsurface Disposal Area. The extent of contaminant migration from various 
operable units is currently being determined. 

Assessment and remedial actions have concluded for ten of the operable units within Waste Area Group 7. 
Assessments and remedial actions are under way for the remaining operable units. Waste Area Group 7, including 
Pit 9, encompasses two-thirds of the life-cycle costs for environmental restoration assessment and remedial actions 
at the Idaho National Engineering Laboratory. 

ASSESSMENT AND REMEDIAL ACTION 

Operable Unit 7-08 (organic contamination in the Vadose Zone) includes design construction and operation of a 
collection and treatment system to remove volatile organic compounds from the Vadose Zone in the Subsurface 
Disposal Area. The assessment is complete and resulted in identification of the following contaminants of concern: 
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organic liquids including lathe coolant, used oils, and degreasing agents. The selected remedy for Operable Unit 7-
08 is vapor vacuum extraction to remove volatile organic compounds and catalytic oxidation units to treat them. 
Following remedial actions, this report assumes that the ground-water contamination will be below regulatory 
standards (Maximum Contaminant Levels). The final phase of operations is scheduled to be complete by June, 
2005. This report further assumes that 185 cubic meters (242 cubic yards) of contaminated gas will be treated 
onsite using catalytic oxidation. 

Operable Unit 7-13/14 (Transuranic Contaminated Waste Pits and Trenches Comprehensive) includes the 
Radioactive Waste Management Complex. The Subsurface Disposal Area is a confirmed release site. 
Environmental monitoring has shown that transuranic radionuclides have migrated to the 34-meter (11 0-foot) 
sedimentary interbed beneath the site. Organic vapors have been detected in the unsaturated zone beneath the site. 
Volatile organic compounds have been detected in the Snake River Plain Aquifer, which is located 183 meters 
(600 feet) below the surface at this location. The assessment has just begun, and a remedial action determination is 
expected to be reached in FY 2000 that will identify remedial action requirements. The assumed cleanup approach 
for Operable Unit 7-13/14 includes excavation of contaminated materials (primarily transuranic and alpha-emitting 
low-level waste) from the Subsurface Disposal Area pits and trenches for treatment. This baseline estimate 
assumes that the planned treatment methodology will involve physical separation, chemical extraction, and thermal 
treatment. Treated waste will be sized to reduce its volume. Some excavated material will be returned to the pits 
and trenches. 

The waste will be treated by FY 2015. Transuranic waste resulting from treatment will be shipped to the Waste 
Isolation Pilot Plant between FY 2003 and FY 2020. A native material cover will be installed over the Subsurface 
Disposal Area by FY 2020. It is assumed that 185,897 cubic meters (243,525 cubic yards) of waste will be 
retrieved. This estimate does not include the volume of the clean soil overburden. This report assumes 50 percent 
of the waste will require treatment leaving 50 percent of the material to be returned to the Subsurface Disposal 
Area for final disposal. This report assumes that 9,432 cubic meters (12,356 cubic yards) of transuranic waste will 
be stored and then shipped to the Waste Isolation Pilot Plant for final disposal. 

Waste Area Group 7: Pit 9 Project 

Major cleanup efforts are under way to remediate the pre-1970 buried transuranic waste contained in Pit 9. 
Operable Unit 7-10 (Pit 9) is a one-half-hectare (one-acre) disposal pit located in the northeast corner of the 
Subsurface Disposal Area. This waste may have the potential for migrating from the pit, contaminating the 
subsurface area or the Snake River Plain Aquifer. The waste within Pit 9 is primarily transuranic waste with some 
low-level waste. The assessment is complete, and Record of Decision was signed October 1, 1993. 

Pit 9 was selected for an interim action and comprehensive demonstration of treatment technologies for transuranic 
waste at the Laboratory. The Record of Decision specified that a proof-of-process test would be conducted to 
demonstrate that the proposed treatment methodologies could meet performance objectives and cleanup criteria. 
Proof-of-process tests have been conducted for two processes involving physical separation, chemical extraction, 
and thermal treatment of materials. Following the proof-of-process test, a limited production test will be conducted 
to demonstrate that the performance objectives and cleanup criteria can be met with a full-scale system and that the 
treatment systems are reliable. 

Followi~g successful completion of the limited production test, the remediation action will consist of excavating 
and separating waste for input into the treatment process. Treated waste that contains fewer than 10 nanocuries per 
gram of transuranic elements would be returned to the pit and the extracted transuranic waste would be stored 
onsite at the Laboratory, awaiting offsite disposal. A contract was awarded for the completion of this 
comprehensive demonstration in October 1994. 

The waste will be excavated from Pit 9 and treated by FY 1999. This baseline report anticipates that transuranic 
waste will be disposed of at the Waste Isolation Pilot Plant in FY 2004. A soil cover will be installed over the pit 
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by FY 1999. An estimated 7,000 cubic meters (9, 170 cubic yards) of waste will be excavated and treated at a 
commercial treatment facility located at the Laboratory, resulting in an estimated 275 cubic meters (360 cubic 
yards) of transuranic waste for offsite disposal at the Waste Isolation Pilot Plant. Temporary storage for waste 
generated by the Pit 9 project will be provided in the Transuranic Storage Area at the Radioactive Waste 
Management Complex. 

Waste Area Group 10: Miscellaneous Areas 

Waste Area Group 10 includes areas in and around the Laboratory that cannot be accommodated by the other 
defined groups. They include the regional Snake River Plain Aquifer and other surface disposal sites and ponds 
not included in the other groups. The boundaries of Waste Area Group 10 are Laboratory boundaries 
encompassing 2,314 square kilometers (890 square miles) or beyond, as necessary to encompass real or potential 
environmental impacts. 

This grouping consists of 13 specifically identified sites and four generally identified sites divided into seven 
operable units. Specific sites include the Liquid Corrosive Chemical Disposal Area located between Waste Area 
Groups 6 and 7, the Organic Moderated Reactor Experiment leach pond located between Waste Area Groups 4 and 
5, and former ordnance areas (including the old naval ordnance disposal area) located at numerous sites within the 
Idaho National Engineering Laboratory. 

Assessment and remedial actions for 12 of the operable units within Waste Area Group 10 have concluded. 
Assessment is under way for the remaining operable unit. 

ASSESSMENT AND REMEDIAL ACTION 

Operable Unit 10-04 has 22 active possible release sites and the responsibility for regional scale ground-water and 
ecological risk evaluations. Radionuclide and ordnance-contaminated soils are the primary contaminants of 
concern, as a result of wind-blown contamination and ordnance testing activity, respectively. Operable Unit 10-04 
is anticipated to require minimal additional ordnance removal, institutional control of ordnance and radionuclide
contaminated soils, and long-term ground-water monitoring at the Laboratory boundary. The assessment is 
currently in the scoping phase and is expected to have an approved Record of Decision in FY 1999. 

Decommissioning 

The decommissioning activity includes decontamination and dismantlement of selected surplus Laboratory 
facilities. These activities entail safe caretaking of radioactively contaminated surplus facilities after they have 
been shut down. Facilities are either decontaminated for reuse or, if they pose a potential threat to human health 
and the environment, completely demolished and removed. Specific activities include assessing the size and scope 
of the problem, deciding on the approach, dismantling equipment, decontaminating or demolishing structures, 
removing contaminated soils, if needed, and recontouring and reseeding the site. 

CURRENT SURPLUS FACILITIES 

The Department has selected 37 identified surplus contaminated facilities at the Idaho National Engineering 
Laboratory for decontamination and dismantlement under the Environmental Restoration program. These facilities 
have been grouped into a single scheduling/transfer unit to be consistent with Waste Management and Nuclear 
Material and Facility Stabilization integrated planning at the Idaho National Engineering Laboratory. Of the 37 
facilities, 31 have completed decontamination. Nine of these have been identified for reuse and the remainder have 
been identified for dismantlement. 
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Currently, six Environmental Restoration facilities are scheduled for decommissioning. The total size of these six 
facilities is 2,855 square meters (30,700 square feet). Assessment activities for the facilities are scheduled to end 
in FY 1996. The decommissioning of these facilities is scheduled for completion in FY 2000. 

The Army Reentry Vehicle Facility consisted of an earth-covered bunker, a test pit, and a lean-to shed covering the 
test pit. The test pit was contaminated with low-level beta and gamma radiation. The test pit and lean-to shed were 
dismantled and removed in FY 1989, but a dumpster in the bunker contains four drums of mixed waste that 
consists of radioactively contaminated sodium-potassium liquid metal. In addition to being radioactive, this waste 
is hazardous because it is reactive with air; it therefore requires treatment by a special chemical process. The 
radiologically contaminated sodium-potassium was delivered to Argonne National Lab-West facility on October 1, 
1995 for treatment. 

Dismantling is scheduled for Auxiliary Reactor Area buildings 626 and 627, the hot cells, the septic systems, and 
all other structures in this area. These activities will be completed in the FY 1996 to FY 1997 timeframe. 

The facility of interest in Auxiliary Reactor Area II is the Stationary Low Power Reactor No. 1, which was 
destroyed in an accident on January 3, 1961. After a thorough cleanup, the three main buildings were converted 
into offices and welding shops, but these facilities have not been used since FY 1986. The buildings have been 
dismantled. The equipment used for cleaning up the reactor was decommissioned in FY 1993. Though most of 
the contamination was confined within two steel-framed buildings and one cinder-block building, some of the soils 
around the buildings are contaminated. This project is scheduled for completion in FY 1997. 

Auxiliary Reactor Area III housed a facility for testing gas-cooled reactors for the Army. After 1966, the facility 
served as a laboratory for component and instrument testing. It has not been used since FY 1988. 
Decommissioning has entailed removal of the exhaust stacks, piping, the hot-waste tank and lines, concrete, and 
miscellaneous items in the reactor buildings. All buildings will be dismantled. The project will be completed in 
FY 1996. 

The Advanced Reactivity Measurement Facility was used for special nuclear testing from 1962 through 1992. The 
facility will be decommissioned in FY 1998 to FY 1999. 

The Boiling Water Reactor Experiment facility housed four separate experimental reactors that operated between 
1953 arid 1964. The facility has not been used since 1964. Decommissioning was conducted intermittently 
between FY 1979 and FY 1992; activities included total dismantlement, removal, and disposal of the equipment 
and buildings. The foundations of the turbine building were decontaminated, demolished to below-grade, and left 
in place. The three underground storage tanks were removed and disposed. The raw water system, electrical 
substation, and security fence were removed and disposed of when decommissioning of the reactor building was 
completed. Contamination is primarily confined to the below-ground reactor building and the subreactor room 
sump. The site will be restored and seeded with native grasses and will be available for reuse. These activities will 
be completed by FY 1997. 

The Chemical Processing Plant Service Waste Monitoring Facilities were used for many years to monitor the 
service waste discharges. These facilities have been replaced with updated facilities and equipment. 
Decommissioning is scheduled to begin in FY 1996 and be completed in FY 1997. 

The Loss of Fluid Test Mobile Test Assembly has already been decommissioned, and most of the ancillary 
equipment has already been removed from the various facilities at the Test Area North in which it was stored. The 
remaining work involves dismantling the mobile test facility and disposing of the low-level radioactive waste 
generated. The project is scheduled for completion in FY 1999. 

Once accepted into the program, surplus facilities undergo detailed radiological, chemical, and physical 
characterization. For the six remaining active facilities, this characterization is expected to be completed in FY 
1996. Hazardous waste will be disposed of at offsite commercial facilities. Low-level radioactive wastes that can 
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be sized to reduce its volume will be treated at the Waste Experimental Reduction Facility and then disposed of at 
the Radioactive Waste Management Complex. Low-level radioactive waste that cannot be sized will be disposed 
of directly at the Radioactive Waste Management Complex. Mixed waste that can be treated onsite will be treated 
at the Waste Experimental Reduction Facility and then disposed of at Radioactive Waste Management Complex. 
Any other mixed waste generated will be treated and disposed of at offsite commercial facilities. 

FUTURE SURPLUS FACILITIES SCHEDULED TO ENTER THE DECOMMISSIONING 
PROGRAM 

Currently, 189 facilities not under Environmental Restoration program control are scheduled to become surplus 
and will transfer for decommissioning in the future. These facilities have been grouped into 23 scheduling/transfer 
units to coordinate with the Nuclear Material and Facility Stabilization and Waste Management programs. The 
following table identifies the number of facilities in each scheduling/transfer unit, the size of the unit's facilities in 
square feet, and estimated dates for assessment and decontamination and dismantlement completions. 

Future Surplus Facilities Scheduled for Decommissioning 

SffUNumber # of Facilities Total Size (sq. ft.) Decommissioning 
Complete 

OJ 5 731,000 2025 

02 19 25,874 2015 

03 3 34,001 2045 

04 3 107,883 2025 

05 27 47,699 2025 

06 6 157,283 2015 

07 10 53,049 2035 

08 I 2,400 1999 

09 5 46,253 2010 

10 I 77000 2045 

II I 95,600 2020 

12 5 35,750 2020 

13 I 56,414 2040 

14 21 199 328 2045 

15 2 54,555 2020 

16 4 4,658 2002 

17 21 107,996 2015 

18 4 14,950 2015 

19 4 75,513 2015 

20 8 20 601 2015 

21 6 18,511 2025 

22 16 101 792 2035 

?~ 1(; ?'\() ,.,, ?fl..t<; 
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Long-Term Surveillance and Monitoring 

Long-term surveillance and monitoring will include site-wide monitoring and routine maintenance and bi-annual 
sample monitoring of the ground water from monitoring wells throughout the Snake River Plain Aquifer on the 
Idaho National Engineering Laboratory. This activity is scheduled to continue throughout the 1 00-year land-use 
scenario. 

Environmental Restoration Activities Cost Estimate 

WAG 1: Test Area North 

Assessment 

Remedial Action 

WAG 2: Test Reactor Areas 

ASsessment 

Remedial Action 

WAG 3: Idaho Chemical Processing Plant 

Assessment 

Remedial Action 

WAG 4: Central Facilities Area 

Assessment 

Remedial Action 

Power Burst and Aux. React. Areas 

Assessment 

Remedial Action 

Rad. Waste Management Complex 

Assessment 

Remedial Action 

WAG7: Pit9 

Remedial Action 

WAG 10: Miscellaneous Areas 

Assessment 

Remedial Action 

Idaho National Engineering Laboratory D&D 

Assessment 

Facility Decommissioning 

Long~ Term Surveil. and Monitoring 

Direct Program Management/Support 

rgta! 

WAG 1: Test Area North 

Assessment 

Remedial Action 

WAG 2: Test Reactor Areas 

Assessment 

Remedial Action 

WAG 3: Idaho Chemical Processing Plant 

Assessment 

Remedial Action 

WAG 4: Central Facilities Area 

Assessment 

Remedial Action 

Power Burst and Aux. React. Areas 

Assessment 

Remedial Action 

Rad. Wasta Management Complex 

Assessment 

Remedial Action 

WAG 7: Pit9 

Remedial Action 

WAG 10: Miscellaneous Areas 

Assessment 

Remedial Action 

Idaho National Engineering Laboratory 0&0 
Assessment 

Facility Decommissioning 
Long-Term Surveil. and Monitoring 

Direct Program ManagemenUSupport 

I pte! 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

483 

6,765 

431 

135 

532 

4,138 

329 

3,221 

528 

1,527 

1,877 

18,065 

29,019 

2,016 

4,985 

1,252 

3,783 

721 

17,203 

H?QlQ 

a aga§ 

4,506 
3,517 

2,830 

3,393 

'1 z•o 

iV95 

3,259 

5,444 

203 

808 

77,170 

228 

8,916 

2,884 

1,974 

1,476 

16,853 

119?1§ 

2Q1Q 

3,944 

7,118 

2,830 

3,393 
17 28§ 

3Q'9 

29 

64,468 

4,683 

7,650 

1,597 

16,548 
Bf 97§ 

2Q45 

8,811 

2,830 

3,393 

15Q31 

iR"i 

29 

58,682 

2,071 

10,035 

1,588 

16,548 

88 95@ 

agsq 

2,830 

3,393 
8 ??3 

iRiP 

23 

47,825 

5,781 

7,833 

1,718 

14,805 
77 98§ 

agfte 

2,830 

3,393 

8 ''3 

2,203 

9,273 

2,830 

3,393 
17599 

2,830 

3,393 

§ ?23 

1,034 

4,162 

2,830 

3,393 

111JB 

agss 

2,830 

3,393 

s aaa 

Environmental Restoration Activities Cost Estimate table is continued on the following page. 
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Environmental Restoration Activities Cost Estimate - Continued 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~ ~g~g ~g·~ ~gag ~ga~ ~gag ~ga~ i~gg I iW,~MII* 
WAG 1: Test Area North 

Assessment 2,416 

Remedial Action 50,120 

WAG 2: Test Reactor Areas 
Assessment 2,157 

Remedial Action 675 

WAG 3: Idaho Chemical Processing Plant 
Assessment 2,658 

Remedial Action 47,909 

WAG 4: Central Facilities Area 
Assessment 1,845 

Remedial Action 17,119 

Power Burst and Aux. React. Areas 
Assessment 2,642 

Remedial Action 12,080 

Rad. Waste Management Complex 
Assessment 9,383 

Remedial Action 1,331,048 

WAG7: Pit9 

Remedial Action 145,096 

WAG 10: Miscellaneous Areas 

Assessment 11,220 

Remedial Action 89,505 

Idaho National Engineering Laboratory 0&0 

Assessment 141,786 

Facility Decommissioning 320,775 

Long-Term Surveil. and Monitoring 2,830 2,830 2,830 2,830 2,830 233,604 

Direct Program ManagemenVSupport 3,393 3,393 3,393 3,393 3,393 647,299 

IR'p! aaza § ?23 8223 8 223 n ''a 3 Q19 137 
• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management and support for the environmental restoration activities includes management, oversight and 
stakeholder support activities not directly related to a specific remediation or decommissioning activity. Program 
management is necessary to ensure that the activities are effectively planned, executed, controlled, and reported. 

Activities include technical support and integration, quality and compliance assurance, program planning and 
reporting, strategic planning, technical support, waste stream projections and tracking, Environmental Management 
program integration, Department of Energy Headquarters initiative support, funds management, training, 
community relations, data and sample management, Department Field Office Environmental Restoration oversight 
personnel, and specific stakeholder support grants. 

Tasks include the maintenance of the Federal Facilities Agreement/Consent Order specified Administrative 
Record, document control, library services, financial services, planning and scheduling, systems engineering, cost 
and schedule control, development and operations of multiaccess data systems, personnel training, and routine and 
special reporting. Quality and compliance assurance provides independent safety, quality, health, and 
environmental reviews and oversight of all projects. 
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WASTE MANAGEMENT 

The Waste Management program manages high-level waste, spent nuclear fuel, transuranic waste, low-level mixed 
waste, low-level waste, hazardous waste, sanitary waste, and special case waste. The Waste Management program 
manages waste generated by environmental restoration and facility stabilization activities, as well as that from non
Environmental Management program generators such as the Department of Energy Office of Nuclear Energy and 
the Naval Nuclear Propulsion Program. Activities also include managing waste that originates at other Department 
of Energy sites. 

Each waste type requires a different management strategy because each has specific technical requirements for 
treatment, storage, and disposal. The management strategy for each waste type also depends on the consent orders 
and compliance agreements the Department has entered into with the State of Idaho and the Environmental 
Protection Agency. The Laboratory's Waste Management program is driven by the Settlement Agreement, the 
Federal Facility Agreement/Consent Order, the Notice of Noncompliance Consent Order, and several hazardous 
waste consent orders. 

The Settlement Agreement, signed in October 1995, accelerated waste treatment and disposal for spent nuclear 
fuel, high-level waste, and transuranic waste. The agreement requires the Department to remove all spent nuclear 
fuel from the State by FY 2035 (15 years earlier than last year's estimate); prepare all high-level waste for 
shipment by FY 2035 (15 years earlier than last year's estimate); and begin transuranic waste shipments to the 
Waste Isolation Pilot Plant by April 30, 1999. 

The Record of Decision (May 1995) for the Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Environmental Restoration and Waste Management 
Program Environmental Impact Statement documents the Department's decision to regionalize spent nuclear fuel 
management by fuel type. Under this decision Hanford production reactor fuel will remain at the Hanford Site, 
aluminum-clad fuel will be consolidated at the Savannah River Site, and other spent fuel types will be transferred 
to the Idaho National Engineering Laboratory. The strategies and assumptions used in generating this cost estimate 
are consistent with the selected alternative in the Record of Decision. The Record of Decision will be modified as 
necessary to support the Settlement Agreement. 
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WASTE MANAGEMENT MAP 

To Blackfoot 

CFA lnd./Com. Waste Disposal PBF SNF Storage RWMC TRU Storage 
LLW Treatment LLW Storage 

ICPP HLW Treatment LLW Storage LLW Disposal 
HLWStorage LLMW Treatment Special Case Waste Storage 
SNF Storage LLMW Storage 
Special Case Storage HAD Facility TAN SNF Storage 

Special Case Waste Storage 

In November 1995, the Department and the State of Idaho accepted the Idaho National Engineering Laboratory 
Site Treatment Plan with a Federal Facility Agreement/Consent Order. The Consent Order governs mixed waste 
management at the Laboratory. The Idaho National Engineering Laboratory is one of the larger Department of 
Energy sites that will treat mixed waste onsite. As a result, smaller Department of Energy sites have requested 
their mixed waste be treated at Idaho National Engineering Laboratory facilities. Presently, 20 sites have mixed 
waste in storage (approximately 500 cubic meters [655 cubic yards] total) that could be treated in Idaho. The cost 
of shipping and disposing waste from offsite is included in the generating facility cost estimate. Receipts from 
offsite facilities have been factored into the waste volume projections used to generate this cost estimate. 
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Major Waste Management Activity Milestones 

TASK 

Treatment 
New Waste Calcining Facility Operations 
Advanced Mixed Waste Treatment Project 
Remote Handled Immobilization Facility 

Storage and Handling 
Transuranic Waste Retrieval 
Transfer of Spent Nuclear Fuel to Dry Storage 

Disposal 
Transuranic Waste Disposal at Waste Isolation Pilot Plant 
Transfer Spent Nuclear Fuel Disposal to Repository 
Transfer High-Level Waste Disposal to Repository 
Low-Level Waste Disposal at Hanford 

High-Level Waste 

COMPLETION DATE 
Fiscal Year 

2001 
2015 
2035 

2014 
2023 

2016 
2028 
2036 
2048 

The Idaho National Engineering Laboratory manages high-level radioactive waste at the Idaho Chemical 
Processing Plant. The Chemical Processing Plant's mission was to reprocess spent nuclear fuel for krypton and 
uranium recovery. Spent fuel reprocessing stopped in FY 1992 and is not expected to resume. 

The Chemical Processing Plant manages four types of high-level waste: high-level liquid waste, sodium-bearing 
waste, calcined solid waste, and high-efficiency particulate air filters. Although the sodium-bearing waste does not 
meet the definition of high-level waste, it is managed as high-level waste because of similar characteristics. All 
four types of high-level waste are considered mixed waste because they contain hazardous components regulated 
by the Resource Conservation and Recovery Act. The waste is therefore subject to the Land Disposal Restrictions 
and is included in the consent order signed with the State of Idaho. The basic management strategy is to convert 
the liquid high-level waste to a more stable solid form that can be safely disposed. 

GENERATION AND HANDLING 

High-level waste was generated by reprocessing spent nuclear fuel at the Idaho Chemical Processing Plant. From 
1963 to 1992, reprocessing generated approximately 5,131 cubic meters (6,726 cubic yards) of liquid high-level 
waste. 

Liquid sodium-bearing waste was, and continues to be, generated from incidental activities associated with 
operating the Chemical Processing Plant. This report assumes that 5,049 cubic meters (6,614 cubic yards) of 
sodium-bearing waste will be generated between now and FY 2031. Although sodium-bearing waste is not 
technically high-level waste, but transuranic mixed waste, it is managed as high-level waste because of similar 
characteristics. For the purposes of this report, all of the sodium-bearing waste is classified as liquid high-level 
waste. 

Chemical Processing Plant operations also generate high-level waste high-efficiency particulate air filters from the 
plant's off-gas filtration system. The plant expects to generate 484 cubic meters (634 cubic yards) of concentrated 
filters between now and FY 2014. 

TREATMENT 

The treatment scenario developed for the Baseline Environmental Management Report will be evaluated under the 
National Environmental Policy Act prior to any final decisions. The assumptions used to generate this scenario 
present a more efficient alternative solution to meeting the goals and standards identified by the Settlement 
Agreement. 
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The New Waste Calcining Facility takes liquid high-level waste from the High-Level Liquid Waste Tank Farm and 
converts it to a granular solid called calcine. This produces reduced waste volume while making the waste less 
corrosive. The calcine is then stored in the Calcine Solids Storage Facility. The New Waste Calcining Facility is 
expected to operate until FY 2001 and wiii convert 3,406 cubic meters (4,462 cubic yards) of liquid waste into 
1,370 cubic meters (1 ,795 cubic yards) of calcine. 

The Remote-Handled Immobilization Facility, scheduled to begin operations in FY 2010, wiii treat the remaining 
6,774 cubic meters (8,874 cubic yards) of liquid high-level waste from the Tank Farm. It wiii also treat the 5,810 
cubic meters (7,611 cubic yards) of calcine from the Calcined Solids Storage Facility. The Remote-Handled 
Immobilization Facility is scheduled to begin Phase I operation in FY 2010. Phase I separates high-level waste 
into high-activity and low-activity fractions. The low-activity fraction will be grouted (solidified). Phase II 
operations are expected to begin in FY 2015 and will involve converting the high-activity waste into glass through 
vitrification. The calcine wiii be treated in a similar fashion. This facility wiii generate approximately 419 cubic 
meters (549 cubic yards) of vitrified high-level waste, 55 cubic meters (72 cubic yards) of contact-handled 
transuranic waste, and 48,000 cubic meters (62,880 cubic yards) of grouted low-level waste during both phases of 
operation. 

Approximately 521 cubic meters (683 cubic yards) of waste high-efficiency particulate air filters wiii be dissolved 
between now and FY 2014 at the High-Efficiency Particulate Air Leach Facility. The dissolved filters will be sent 
to the Remote-Handled Immobilization Facility for vitrification. 

STORAGE 

High-level waste is stored as a liquid and as calcine. There are 5,131 cubic meters (6,722 cubic yards) of liquid 
waste currently stored at the High-Level Liquid Waste Tank Farm. An additiona15,049 cubic meters (6,614 cubic 
yards) will be produced between now and FY 2031. The Tank Farm consists of stainless steel tanks enclosed in 
underground concrete vaults. The tanks are identical except for the vault design. Five vaults are of pillar and 
panel construction and do not meet seismic requirements; none of the vaults meet Resource Conservation and 
Recovery Act secondary containment requirements. Although leaks have occurred occasionally in associated 
valves and piping, the tanks have never leaked. 

The liquid high-level waste storage strategy is to store newly generated waste in the existing, noncompliant tanks 
until FY 2012. From FY 2009 to FY 2025, all liquid high-level waste generated wiii be treated in the Remote 
Handled Immobilization Facility. 

There are 3,810 cubic meters (4,991 cubic yards) of calcine stored in the Calcined Solids Storage Facility. The 
facility wiii receive an additional 1,370 cubic meters (1 ,795 cubic yards) from the New Waste Calcine Facility 
between FY 1997 and FY 2001. There are seven bins at the facility, which are all stainless steel tanks inside 
concrete vaults. With the exception of the first bin, the vaults are all at least partially underground and are 
designed to store calcine for up to 500 years. The first bin could be replaced because it does not meet seismic 
standards. 

There are also 37 cubic meters (48 cubic yards) of high-efficiency particulate air filters stored in the New Waste 
Calcining Facility. 

DISPOSAL 

This waste is destined for disposal in a deep geologic repository. This estimate anticipates that disposal of the 
Laboratory's high-level waste will begin in FY 2020 and be complete by FY 2049. This report further assumes 
that 46 canisters per year will be shipped to the repository. Grouted low-level waste from the Remote-Handled 
Immobilization Facility are assumed to be disposed of in the old, noncompliant tanks, pending regulatory review. 
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Spent Nuclear Fuel 

The site strategy for spent nuclear fuel management is to place all fuel into transportable dry storage, thereby 
making it easier for future transport out of the State of Idaho to a monitored retrievable storage site or to permanent 
disposal in a geologic repository. The spent fuel will be consolidated into dual-purpose canisters located at the 
Idaho Chemical Processing Plant. The canisters will provide a passive dry storage system. These canisters may 
also be used to transport the fuel offsite in the future and could become part of the eventual disposal package. 
Current plans do not include treatment of any fuel by the Environmental Management program. 

GENERATION AND HANDLING 

The current inventory of spent nuclear fuel at the Idaho National Engineering Laboratory is 565 cubic meters (740 
cubic yards). The site expects to receive an additional 154 cubic meters (202 cubic yards) of spent fuel from the 
Navy; 26 cubic meters (35 cubic yards) of fuel from the Advanced Test Reactor; 75 cubic meters (98 cubic yards) 
of new Department of Energy fuels; 4.3 cubic meters (5.6 cubic yards) of fuel from foreign research reactors; and 
11 cubic meters (14 cubic yards) from the Department's West Valley Site. In the past, the Laboratory received 
spent nuclear fuel from other government and university research reactors in special cases and from commercial 
reactors, such as the Three Mile Island 2 reactor in Pennsylvania. This report assumes that no additional receipt of 
Naval Reactor fuel at the Idaho Chemical Processing Plant is planned after FY 2000. 

Also, 21.9 Metric Tons Heavy Metal will be shipped from Savannah River Site between FY 2001 and FY 2010. In 
addition, another 0.1 Metric Tons Heavy Metal will be shipped from Oak Ridge National Laboratory. 

STORAGE 

Approximately 565 cubic meters (740 cubic yards) of spent nuclear fuel are currently stored at 10 facilities at the 
Idaho National Engineering Laboratory. Test Area North has fuel stored in dry storage casks and in underwater 
storage; the Test Reactor Area has fuel stored underwater at three locations, the Advanced Test Reactor, the 
Material Test Reactor, and the Advanced Reactivity Measurement Facility/Coupled Fast Reactivity Measurement 
Facility; the Power Burst Facility has fuel stored underwater; and the Chemical Processing Plant has two 
underwater and two dry storage facilities. 

Future plans include storing all spent nuclear fuel into dry modular interim storage at the Idaho Chemical 
Processing Plant. Limited wet storage capacity will still be maintained because some fuel may need to be cooled 
before placement in dry storage canisters. This report assumes that fuel will be stored in multipurpose canisters 
starting in FY 2003 and all spent nuclear fuel at the Laboratory will be loaded and ready for shipment to the 
repository by FY 2035. 

DISPOSAL 

The Laboratory's spent nuclear fuel will be shipped to the geologic repository for disposal. Current plans assume 
the repository will open in FY 2010, and will start accepting the Idaho National Engineering Laboratory's fuel in 
FY 2016. 

In keeping with the Record of Decision, 27 cubic meters (35 cubic yards) of spent fuel will be shipped to the 
Department's Savannah River Site between FY 2011 and FY 2018. In addition, 2.9 cubic meters (3.8 cubic yards) 
of nonirradiated fuel will be shipped to the Department's Oak Ridge site in FY 2000. 
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Transuranic Waste 

GENERATION AND HANDLING 

Since 1970, 51,720 cubic meters (67, 753 cubic yards) of the Department's defense-generated and other transuranic 
waste have been stored in retrievable storage in an earthen covered berm at the Radioactive Waste Management 
Complex. Most of this transuranic waste originated at the Department's Rocky Flats Plant in Colorado. Over 60 
percent of the Department's current inventory of transuranic waste is located at the Idaho National Engineering 
Laboratory. 

Alpha-contaminated low-level waste, or alpha low-level waste, is low-level radioactive waste that is contaminated 
with alpha-emitting transuranic radionuclides at concentrations between 10 and 100 nanocuries per gram of waste. 
Before 1982, this waste was considered to be transuranic waste, which was then defined as waste contaminated 
with plutonium and other transuranics at concentrations of 10 or more nanocuries per gram of waste. 

TREATMENT 

Transuranic and alpha low-level waste will be treated together in a thermal process at the Advanced Mixed Waste 
Treatment Facility. The Laboratory will ship 3,100 cubic meters (4,061 cubic yards) of certified untreated waste 
directly to the Waste Isolation Pilot Plant before the startup of the Advanced Mixed Waste Treatment Facility. 

A mobile characterization facility will be operational by October 1998. The data obtained from this facility will be 
used in analyses required to demonstrate compliance with the Waste Isolation Pilot Plant's Resource Conservation 
and Recovery Act permit. The laboratory currently performs this function on a limited basis at the Argonne 
National Laboratory-West site. 

STORAGE 

There are currently 51,720 cubic meters (67,753 cubic yards) oftransuranic waste in earthen covered storage. 
Between FY 2000 and FY 2014, the Department will retrieve this waste and place it in accessible storage. The site 
is constructing a retrieval enclosure over waste stored beneath the earthen and geofabric cover. It will provide 
increased protection for the stored waste containers, enhanced containment for contaminated areas, and provide 
year-round capability to retrieve the stored waste. Construction of the retrieval enclosure began in FY 1993 and 
will be completed in FY 1996. 

Currently, 13,035 cubic meters (17,076 cubic yards) of waste is in accessible storage at two air supported buildings 
at the Radioactive Waste Management Complex. Between FY 1996 and FY 2015, a total of 64,755 cubic meters 
(84,829 cubic yards) of waste, including 13,035 cubic meters (17,075 cubic yards) currently in accessible storage, 
and 51,720 cubic meters (67,753 cubic yards) from earthen covered storage, will pass through accessible storage. 
The inventory consists of 128,500 drums and 11 ,000 boxes, most of which originated at the Rocky Flats Plant in 
Colorado. 

To improve the storage facilities, the Laboratory built seven new engineered storage modules that comply with a 
Consent Order with the State of Idaho and the storage requirements of the Resource Conservation and Recovery 
Act. By January 1, 1998, 13,035 cubic meters (17,076 cubic yards) of waste currently stored in the two air-support 
buildings will be placed in the new storage modules. 

Waste that does not meet the Waste Isolation Pilot Plant Waste Acceptance Criteria is placed in "problem" storage 
at the Radioactive Waste Management Complex. This report assumes that 3,900 cubic meters (5,109 cubic yards) 
will not meet the Waste Acceptance Criteria. I ,600 cubic meters (2,096 cubic yards) of this waste will be treated at 
the Advanced Mixed Waste Treatment Project; 2,300 cubic meters (3,013 cubic yards) will be repackaged and 
placed in storage for shipment to the Waste Isolation Pilot Plant. 
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Following treatment at the Advanced Mixed Waste Treatment Project, or repackaging, waste will be shipped to the 
Waste Isolation Pilot Plant for disposal. 

In FY 1997, the Department plans to reactivate the Stored Waste Examination Pilot Plant to production-level 
operations. The reactivation will depend on the availability of final waste-acceptance criteria from the Waste 
Isolation Pilot Plant in late 1996. Final waste-acceptance criteria from the Waste Isolation Pilot Plant are necessary 
to ensure that waste shipped for disposal only needs to be certified once. 

DISPOSAL 

The Laboratory expects to dispose of transuranic waste at the Waste Isolation Pilot Plant between FY 1998 and FY 
2023. This report assumes that shipments to the Plant will begin shortly after the facility opens in FY 1998 and 
will conclude in FY 2023. The disposal costs included in this estimate are for managing the transuranic waste and 
include retrieval, characterization, treatment, and packaging to meet the Waste Isolation Pilot Plant waste 
acceptance criteria. Costs for the actual disposal of the waste are included in the Waste Isolation Pilot Plant cost 
estimate. 

Low-Level Mixed Waste 

The low-level mixed waste management strategy is to treat the waste according to Resource Conservation and 
Recovery Act standards and dispose of the residue or store it until a disposal facility is available. 

The following table identifies the sites that will ship low-level mixed waste to the Idaho National Engineering 
Laboratory. 

Low-Level Mixed Waste Generators 

Site Volume Start Finish 
(cubic meters) (FY) (FY) 

Argonne National Laboratory- West 51.8 1996 2070 

Brookhaven National Laboratory 0.2 2005 2010 

Energy Technology Engineering Center 71.3 1998 1998 

Lawrence Berkeley National Laboratory 129.5 2000 2070 

Lawrence Livermore National Laboratory 2,330.1 1996 2070 

fftcky Flats Environmental Technology 514.0 2016 2044 
te 

Total 3,096.9 

GENERATION AND HANDLING 

Approximately 83 cubic meters (109 cubic yards) of low-level mixed waste will be generated annually until FY 
2014. The Laboratory expects to generate a total of 76 cubic meters (1 00 cubic yards) of sludges and liquids, 171 
cubic meters (224 cubic yards) of miscellaneous debris, 3.8 cubic meters (5 cubic yards) of wastewater, 1,178 
cubic meters (1 ,543 cubic yards) of combustibles, 216 cubic meters (283 cubic yards) of metal debris, 5 cubic 
meters (7 cubic yards) of lead casks, and 2.8 cubic meters (3.7 cubic yards) of mercury contaminated debris. There 
are also 178 cubic meters (233 cubic yards) of lead bricks that must be stored onsite. No additional lead brick 
waste is expected to be generated. Adding the newly gen!!rated waste to the existing inventory yields 
approximately 2, 704 cubic meters (3,542 cubic yards) of low-level mixed waste requiring treatment between now 
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and FY 2014. Sources of waste include decontamination and decommissioning, environmental restoration, nuclear 
operations, and waste treatment activities. 

TREATMENT 
The strategy for treating low-level mixed waste is to use existing on-site and commercial facilities until FY 2003 
and to use the Advanced Mixed Waste Treatment Project beginning in FY 2003. A total of 124 cubic meters (162 
cubic yards) of sludges and liquids will require treatment. Between FY 1996 and FY 2003, the Department will 
stabilize 68 cubic meters (89 cubic yards) at the Waste Experimental Reduction Facility. Starting in FY 2003, the 
Advanced Mixed Waste Treatment Project will treat the remaining 48 cubic meters (63 cubic yards). 

Between FY 1996 and FY 2003, 210 cubic meters (275 cubic yards) of miscellaneous debris will be 
microencapsulated at the Waste Experimental Reduction Facility. The remaining 108 cubic meters (141 cubic 
yards) will be treated by the Advanced Mixed Waste Treatment Project starting in FY 2003. 

Between FY 1996 and FY 2003, 7.4 cubic meters (9.7 cubic yards) of wastewater will be treated at the Portable 
Water Treatment Unit, a small ion exchange and carbon absorption unit. The remaining 2.4 cubic meters (3.1 
cubic yards) will be treated by the Advanced Mixed Waste Treatment Project starting in FY 2003. 

The Waste Experimental Reduction Facility will incinerate 1083 cubic meters (1 ,419 cubic yards) of combustible 
waste until FY 2003. The remaining 749 cubic meters (981 cubic yards) will be treated by the Advanced Mixed 
Waste Treatment Project starting in FY 2003. 

The entire inventory of metal debris, 307 cubic meters (402 cubic yards), will be treated at the Chemical 
Processing Plant and Water Wash between FY 1998 and FY 2015. The Department will dismantle the entire 
inventory of lead casks at Test Area North by FY 2001. The entire inventory of mercury contaminated debris will 
be treated at the Waste Reduction Operations Complex's Retorting unit by FY 2003. The Laboratory's inventory 
of lead bricks will be treated at a commercial decontamination facility, the Waste Reduction Operations Complex 
macro encapsulation unit, or at a commercial macroencapsulation unit. The entire 178 cubic-meter (233-cubic 
yard) inventory will be treated by FY 1998. 

STORAGE 
Approximately 1,253 cubic meters (1 ,641 cubic yards) of low-level mixed waste is currently stored at the 
Laboratory. There are 40 cubic meters (52 cubic yards) of sludges and liquids, 147 cubic meters (193 cubic yards) 
of miscellaneous debris, 6 cubic meters (7.9 cubic yards) of wastewater, 647 cubic meters (848 cubic yards) of 
combustibles, 91 cubic meters (119 cubic yards) of metal debris, 116 cubic meters (152 cubic yards) of lead casks, 
3.5 cubic meters (4.6 cubic yards) of mercury contaminated debris, and 178 cubic meters (233 cubic yards) of lead 
bricks. Waste that has been treated, or is awaiting treatment, can be stored at existing storage facilities at the Waste 
Reduction Operations Complex until FY 2010. After that time, low-level mixed waste will be stored at the 
Radioactive Waste Management Complex. 

DISPOSAL 
Low-level mixed waste that can be rendered non-hazardous by treatment at existing facilities is disposed of at the 
Radioactive Waste Management Complex as low-level waste. The 907 cubic meters (1, 188 cubic yards) of low
level mixed waste destined for treatment by the Advanced Mixed Waste Treatment Project will be disposed of as 
transuranic waste at the Waste Isolation Pilot Plant. 
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Low-Level Waste 

The Laboratory's low-level waste management strategy is to process waste onsite until FY 2003. In FY 1999, 
disposal will shift to the Department's Hanford Site in Washington State. FY 2004 commercial facilities will 
handle all treatment. 

GENERATION AND HANDLING 

Direct disposed low-level waste is waste that can be disposed of without treatment. Between FY 1996 and FY 
2047, facility deactivation will generate 9,050 cubic meters (11,856 cubic yards), decontamination and 
decommissioning will generate 132,400 cubic meters (173,444 cubic yards), and radioactive waste management 
activities will generate 73,112 cubic meters (95,777 cubic yards) of direct disposed low-level waste. 

Compactable low-level waste can be compacted prior to disposal. Compaction reduces waste volume by 500 
percent or more and saves landfill space. Between FY 1996 and FY 2046, radioactive waste management activities 

·will generate 32,640 cubic meters (42,758 cubic yards), and decommissioning work will generate 3,935 cubic 
meters (5155 cubic yards) of compactable low-level waste. 

Combustible low-level waste can be incinerated prior to disposal. Waste management activities will generate 77, 
520 cubic meters (101,155 cubic yards) and decommissioning will generate 5,877 cubic meters (7,699 cubic yards) 
of combustible low-level waste. 

Sizable low-level waste can be cut into pieces and efficiently packaged to reduce its volume. Radioactive waste 
management activities are expected to generate 18,360 cubic meters (24,052 cubic yards) of sizable low-level 
waste between now and FY 2046. 

Remote handled direct disposed low-level waste requires special handling because of its high radiation levels. The 
Laboratory expects to handle 3,848 cubic meters (5,041 cubic yards) between now and FY 2047. 

TREATMENT 

The strategy is to treat compactable, combustible, and sizable low-level waste at the Waste Experimental Reduction 
Facility until FY 2003. In FY 2004, treatment will shift to the commercial sector. Direct disposed low-level waste 
is not treated. 

Between FY 1996 and FY 2046, 40,007 cubic meters (52,409 cubic yards) of compactable low-level waste will be 
processed. Between now and FY 2003,7,507 cubic meters (9,834 cubic yards) will be processed at the Waste 
Experimental Reduction Facility; from FY 2004 to FY 2047, 31,500 cubic meters (41 ,265 cubic yards) will be 
processed by the commercial sector. 

Between FY 1996 and FY 2003, 17,229 cubic meters (22,570 cubic yards) of combustable low-level waste will be 
incinerated at the Waste Experimental Reduction Facility; from FY 2004 to FY 2047, 71,868 cubic meters (94, 147 
cubic yards) will be processed by the commercial sector. 

Between FY 1996 and FY 2003, 3,888 cubic meters (5,093 cubic yards) of sizable low-level waste will be 
processed at the Waste Experimental Reduction Facility; from FY 2004 to FY 2047, 15,840 cubic meters (20,750 
cubic yards) will be processed by the commercial sector. 

STORAGE 

A substantial volume of low-level waste accumulated onsite during the time the Waste Experimental Reduction 
Facility was not operational (February 1991 through September 1994). The Department incinerated some of this 
backlog at a private sector facility; however, approximately 9,500 cubic meters (12,445 cubic yards) of the backlog 
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remains. All low-level waste backlog requires processing because any directly-disposable waste that was generated 
during this time period has already been disposed of at the Radioactive Waste Management Complex. 

All newly generated low-level waste will be stored temporarily at generator facilities until the Department can ship 
it directly to the Waste Experimental Reduction Facility for volume reduction or to the Radioactive Waste 
Management Complex for disposal. At the Waste Experimental Reduction Facility, the low-level waste will be 
treated and disposed or shipped to a private sector treatment facility. 

The Laboratory currently stores 2,432 cubic meters (3,186 cubic yards) of compactable, 5,700 cubic meters (7,467 
cubic yards) of combustible, and 1,368 cubic meters (1 ,792 cubic yards) of sizable low-level waste. Direct 
disposed waste is not stored. 

DISPOSAL 

Regardless of whether the waste is treated at a Department of Energy facility or at a commercial facility, the residue 
from treatment is disposed of at a Department of Energy facility. The low-level waste disposal strategy is to 
dispose of low-level waste at the Radioactive Waste Management Complex until FY 1998. Beginning in FY 1999, 
the Department will ship low-level waste to its Hanford site for disposal. Approximately 20,321 cubic meters 
(26,621 cubic yards) will be disposed of at the Radioactive Waste Management Complex; 219,404 cubic meters 
(287 ,419 cubic yards) will be disposed of at Hanford. 

Hazardous Waste 

The Laboratory's hazardous waste management strategy is to minimize generation and storage, and use the private 
sector for treatment and disposal. 

GENERATION AND HANDLING 

Approximately 120 cubic meters (157 cubic yards) of hazardous waste is generated at the Laboratory each year. 

TREATMENT 

The Laboratory ships hazardous waste directly from the generating facility to an offsite commercial treatment 
facility. This report assumes that the private sector can treat all hazardous waste generated at the Idaho National 
Engineering Laboratory. 

STORAGE 

The waste generator holds waste in either a temporary accumulation area or in a storage facility until the 
commercial treatment facility picks it up. Hazardous waste that cannot be shipped immediately to a commercial 
facility is stored at the Waste Experimental Reduction Facility Waste Storage Building. 

DISPOSAL 

Hazardous waste is treated and disposed of at offsite facilities. It is not disposed of at the Idaho National 
Engineering Laboratory. Waste is transported by the commercial treatment facility. Waste is packaged according 
the receiving facility's waste acceptance criteria. Transportation costs are included in the treatment costs. 

Sanitary Waste 

The Sanitary Solid Waste Landfill Complex has historically received between 60,000 and 110,000 cubic meters 
(78,600 and 144,100 cubic yards) of sanitary waste annually to recycle or dispose. The waste volume disposed of 
in the landfill each year uses 1.2 to 1.6 hectares (three to four acres) of space. At this rate, the current 4.8-hectare 
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(12-acre) disposal area will reach capacity in mid-1996. Landfill Complex operations will then be extended into an 
adjacent 90-hectare (225-acre) area. The adjacent area will provide sanitary waste disposal capacity for at least 30 
years based on the current usage rate and assuming no shallow rock beds are encountered. The Department will 
continually evaluate this rate to determine the actual life of the complex. In FY 2020, if required, a decision will 
be made concerning future solid waste disposal needs and capacity. A strategy for the providing long-term 
capability for disposal of solid waste beyond the projected life of the complex will be developed as necessary. 

GENERATION AND HANDLING 

Manufacturing, industrial, and commercial processes generate sanitary waste at the Idaho National Engineering 
Laboratory. Sanitary waste include office waste, cafeteria waste, scrap metal, wood, asbestos, and construction 
debris that does not contain any radiological or hazardous material. Sanitary waste is a byproduct of human 
activity where industrial and commercial operations occur. Between FY 1996 and FY 2047, the Laboratory 
expects to generate approximately 3,950,600 cubic meters (5, 175,286 cubic yards) of sanitary waste. 

TREATMENT 

This report assumes that approximately 1,150 cubic meters (1 ,507 cubic yards) of petroleum contaminated media 
will be landfarmed at the Solid Waste Landfill Complex annually. Petroleum contaminated media are soil, gravel, 
sand, or other earth materials contaminated with petroleum products. After the petroleum contaminated media is 
landfarmed, it can be used as landfill cover. 

Other sanitary waste is not treated. 

STORAGE 

Sanitary waste is not stored at the Laboratory. 

DISPOSAL 

Sanitary waste is collected from the generator, thoroughly monitored for radioactive contamination, and disposed 
of in the Solid Waste Landfill Complex. The total land area of the landfill complex is approximately 306 hectares 
(764 acres), of which 90 hectares (225 acres) are available for future sanitary waste disposal activities. Current 
disposal operations are located at a 4.8-hectares (12-acre) gravel removal area. This complex has been in use since 
1947, and is expected to remain in use until FY 2047. Asbestos generated from maintenance projects and 
decommissioning activities is boxed and disposed of in the designated asbestos disposal area. 

Special Case Waste 

GENERATION AND HANDLING 

Special case waste is radioactive waste owned or generated by the Department that does not fit into management 
plans developed for final treatment and disposal of the major radioactive waste types: transuranic waste, low-level 
waste, or high-level radioactive waste. Special case waste can pose potential problems to generators, handlers, and 
disposal facility operators and may require special management and disposal schemes. It is primarily waste that has 
limited or no planned disposal alternatives. Other special case waste includes Greater-Than-Class C low-level 
waste and sealed sources. 

Greater-Than-Class C, low-level waste is radioactive waste generated by the Nuclear Regulatory Commission
licensed or Agreement State-licensed generators that exceeds the Class C limits defined in the Code of Federal 
Regulations. The regulations codified disposal requirements for three classes of low-level waste considered 
generally suitable for near-surface disposal which are classified as A, B, and C. Class C waste requires the most 
rigorous disposal specifications. Waste with a concentration above Class C limits for certain short and long-lived 
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radionuclides is identified as Greater-Than-Class C low-level waste. The Department of Energy generated waste 
with concentrations above Class C limits is included as special case waste or transuranic waste. 

Sealed radiation sources are capsules containing radioactive materials. In some cases, the Nuclear Regulatory 
Commission or an Agreement State regulatory authority determines some sources constitute an unacceptable risk to 
the public health and safety if left in the public domain. In these cases, the Department accepted these sources 
pursuant to authority under the Atomic Energy Act. Generally, these sources are Greater-Than-Class C waste. The 
Laboratory does not currently treat this waste type. 

STORAGE 

Special case waste is stored in several facilities at the Laboratory, including the Radioactive Waste Management 
Complex, the Test Reactor Area, the Idaho Chemical Processing Plant, Test Area North, Power Burst Facility, the 
Naval Reactor Facility, and Special Manufacturing Capability facilities. 

Preliminary evaluations have been made of the storage requirements for the special case waste, but more effort is 
planned to determine the future capacity and configuration needs. This will allow a final decision to be made about 
storage requirements in Idaho. To facilitate decisionmaking and to manage materials and waste at the Laboratory 
effectively and efficiently, activities planned to evaluate storage requirements for sealed sources, special case 
waste, and Greater-Than-Class-C waste will be coordinated. This will ensure selection of the best storage 
configuration to meet the requirements of each waste stream or potential waste stream. For purposes of this 
estimate, indefinite storage of the waste is assumed. 

Historically, these waste types have not been the focus of.major waste management activities at the Laboratory. 
They have remained in indefinite storage with little, if any, funding to develop treatment and disposal options. 
Some special case waste could be made acceptable for disposal as low-level waste. Some of this material can be 
sized for placement into disposal canisters for disposal at the Radioactive Waste Management Complex. The 
canisters are grouted for shielding purposes, which makes the disposal package acceptable, and, thus, a special case 
waste stream is eliminated. 

DISPOSAL 

All Greater Than Class C low-level waste, some special case waste and sealed radiation sources will require 
disposal in a geologic repository. However, costs estimated for this report are limited to storage and handling. No 
costs have been provided for the disposal of this waste. 

Direct Program Management/Support 

Program management represents cross-cutting activities associated with all waste types and not directly in support 
of specific operations or projects. It provides overall support and direction for ongoing waste treatment, storage, 
and disposal activities at the Laboratory. In addition to program management (i.e., the planning and management 
of resources, budgets, and schedules) and facility management (the care, maintenance, and replacement of existing 
facilities and facility-related equipment), it includes quality assurance, regulatory compliance, personnel training, 
document development and control, and records and data management. 

Management is also responsible for the waste minimization and pollution prevention program that tracks the 
amount of waste generated at the site and encourages the use of waste reduction methods. The program assesses 
opportunities for preventing pollution from waste streams, increases recycling efforts, and ensures the procurement 
of recycled products. 

Environmental oversight and monitoring activities are also provided by program management. The environmental 
oversight activity provides resources to the Idaho Health and Welfare Department to perform tasks stipulated in the 
Environmental Oversight and Monitoring Agreement between the Department of Energy and the State of Idaho. 
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The agreement requires the Department to develop and provide waste management documents, pollutant 
inventories and monitoring reports to the State, and to provide office facilities and support for onsite monitoring 
activities. This activity includes independent oversight of Laboratory programs to monitor air, ground water, 
surface water, soils, and biological parameters at and in the vicinity of the Laboratory and assessment of 
compliance with applicable laws and regulations. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~a11·aaaa aaaA ilala iiU!a aaaa ilaiil iim 
High Level Waste 

Treatment 45,125 123,272 135,367 66,215 50,617 53,819 51,012 
Storage and Handling 2,691 4,939 5,767 3,028 1,788 1,288 279 
Disposal 394 15,989 15,989 

Spent Nudear Fuel 

Storage and Handling 43,585 35,237 28,833 18,808 9,103 7,630 3,081 

Disposal 13,200 54,000 54,000 23,400 

Transuranic Mixed Waste 

Treatment 38,384 43,422 47,307 46,740 793 
Storage and Handling 5,519 10,637 17,644 17,844 825 

Low-Level Mixed Waste 

Treatment 14,382 10,554 2,400 2,000 2,000 2,000 2,000 
Storage and Handling 1,477 1,040 750 750 750 150 

Low-Level Waste 

Treatment 894 2,234 2,234 2,234 2,234 2,234 
Storage and Handling 3,910 3,867 3,889 2,805 708 708 708 
Disposal 1,029 1,939 1,939 2,585 3,553 3,553 3,553 

Hazardous Waste 

Disposal 800 600 600 600 600 600 800 
Sanitary Waste 

Disposal 2,100 2,100 2,100 2,100 2,100 2,100 2,100 
Other Waste end Materials 

Storage and Handling 468 916 780 
Direct Program ManagemenVSupport 64,978 71,154 68,830 61,520 52,979 51,542 49,181 
rptal '1' ??? 31Q §AB 318118 iffU 92§ JR? 421 19§ Qij4 15f'3' 

~aa~; aa~a iQdl i&IQ iall i88 iQII ~Ill MKiill* 
High Level Waste 

Treatment 45,602 14,968 3,029,980 
Storage and Handling 279 112 100,857 
Disposal 14,615 68 235,275 

Spent Nuclear Fuel 
Storage and Handling 721,380 
Disposal 723,000 

Transuranic Mixed Waste 

Treatment 883,128 
Storage and Handling 261,344 

Low-Level Mixed Waste 

Treatment 2,000 2,000 2,000 1,600 214,680 
Storage end Handling 24,587 

Low-Level Waste 

Treatment 2,234 2,234 2,234 1,787 102,764 
Storage and Handling 708 708 708 566 95,324 
Disposal 3,553 3,553 3,553 2,842 158,260 

Hazardous Waste 

Disposal 600 600 600 480 32,400 
Sanitary Waste 

Disposal 2,100 2,100 2,100 1,680 113,400 
Other Waste and Materials 

Storage and Handling 10,820 
Direct Program ManagemenUSupport 46,053 41,229 39,080 31,264 2,989,042 
rgte! '17 711 87 §71 5Q ?7§ 49 ''2 a nan 941 
• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

LANDLORD ACTIVITIES 

The Idaho National Engineering Laboratory landlord program supports general plant projects and line-item 
construction projects that will correct deficiencies in environmental, utility, fire, and facility infrastructure systems. 
Also, general purpose capital equipment will be acquired and managed in support of the Laboratory's missions and 
goals. The landlord program also provides an integrated and comprehensive facility planning system that 
incorporates the Idaho National Engineering Laboratory's strategic goals. 
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The Laboratory's infrastructure requirements are dictated by the Comprehensive Facility and Land Use Plan and 
the other programs and their specific needs. The infrastructure program provides continuous program management 
and integrated facility planning as well as coordination and external interface on infrastructure issues. It also 
supports day-to-day general purpose capital equipment and facility needs such as building and structure 
maintenance, electrical power, railroad lines, transportation equipment, water supply, steam, roads, fire equipment 
and training, safeguards and security, telecommunications, computer systems, medical services, laboratory support, 
and sanitary landfill. Priority is given to correcting environmental, safety and health deficiencies; halting the decay 
or deterioration of the necessary physical infrastructure; providing support services; and continuing a systematic 
restoration and surplus facility disposition process. 

Landlord Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Do/llfrs) 
ey , f'6-2QQO 2995 1'9'9 i9'~ iP~R ~~· me 

Directly Appropriated Landlord 69,092 35,781 35,120 35,12 35,i 0 38, 0 37,220 

ey agas i121P i91P $9'9 iPM iYtV iRU 
Directly Appropriated Landlord . 37,220 37,220 37:220 27,296 

I !fa Cye!a" 

2.114,941 

• Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The following table identifies the personnel composition for the Idaho National Engineering Laboratory 
Environmental Management program. The current federal work force consists mainly of managers, professionals, 
engineers, and scientists. The contractor work force includes a mix of professional and labor personnel required to 
conduct the environmental management activities at the site. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 
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Site Management Structure 

Because missions have changed and evolved throughout the history of the Idaho National Engineering Laboratory, 
the Department has used multiple management and operating contractors who focus on narrowly defined areas of 
responsibility. Cost-plus-award-fee contracts were used but suffered from the absence of well-defined performance 
criteria and measures. Department of Energy management at the site recognized the potential for cost 
competitiveness and contract reform by consolidating the five existing contracts into a single Management and 
Operating contract. The Request for Proposal was prepared to search for approaches that would make the 
Laboratory more productive. The resulting Lockheed Martin contract contains unique and innovative proposals 
that are specific, measurable, and attainable, and influence current management actions. The contract began on 
October 1, 1994 and will continue for a period of five years. 

Future Full-Time Equivalent Needs 

Changes in mission from defense production to environmental management, combined with declining budgets will 
continue to have a direct impact on the required skill mix of the worker population and on the maintenance of the 
required core competencies to meet mission requirements. Because the retention and replacement of critical skills 
and core compensation are critical to meeting the long-term site objectives, programs have been implemented to 
analyze and manage the skill mix of the work force, minimize the impact of restructuring activity on mission-based 
staffing requirements, and maximize the use of the retained work force. Core competency and critical skills have 
been identified, with a focus on operations and maintenance, engineering, research and development, scientific 
program support, and radiological and industrial hygienists requirements. The programs in place are designed to 
maintain required core competency for each program phase through timely personnel transfers, retraining, 
subcontracting, and judicious limited hiring. In the future, the employment trend at the Laboratory may shift to 
subcontracts, with significant declines in employment beyond FY 2040 if additional missions are not secured. 
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FUNDING ESTIMATE 

The following tables present estimated funding information for the Idaho National Engineering Laboratory. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~lll·iiiiU iUUI iiU~U i1U31 iiUiiU iiUil 
Nuclear Material and Facility Stabilization 78.238 97,902 91,515 89,427 89,658 88,990 
Environmental Restoration 97,010 119,215 94,975 88,953 77,985 17,699 
Waste Management 244,227 310,589 318,419 258,028 182,424 195,594 
Directly Appropriated Landlord 65,637 33,973 33,364 33,364 33,364 34,770 
Tgtel 18§ 119 §81 858 §38 zza 108 771 ana 128 aaz Q§3 

~iU~I iiiWI iiQdl iiUIU iiUII iiUIU 
Nuclear Material and Facility Stabilization 88,482 587 
Environmental Restoration 14,246 17,285 15,034 8,223 6,223 6,223 
Waste Management 117,744 67,571 50,275 40,220 
Directly Appropriated Landlord 35,359 35,359 35,359 25,931 
rqtn! ?§§ '3' '32 '2' 100 ann 7? 371 8 ''3 § ''3 

~au~u iiU~I iiUIU iUII iiUIU iiUII 
Nuclear Material and Facility Stabilization 

Environmental Restoration 6,223 6,223 6,223 6,223 6,223 
Waste Management 

Directly Appropriated Landlord 
rgtal A 223 0??3 8 ''3 A ?23 0223 

• Total Life Cycle is the sum of the annual oosts in oonstant FY 1996 dollars. 

Nuclear Material and Facility Stabilization 

Directiy Appropriated Landlord 
rqtal 

Nuclear Material and Facility Stabilization 

Directly Appropriated Landlord 
rgtal 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 18'·'929 '29' 2919 '9'' agag a gas 
4,118 5,153 4,817 4,707 4,719 4,684 
3,455 1,788 1,758 1,758 1,758 1,830 
7 §1? CHf? § sza n 103 84?§ 8 sa 

F' 2Q3§ 3949 2Qfl 2QIQ 2Q55 2QIQ 
4,657 31 
1,861 1,861 1,861 1,365 
8 §1ft 1 88? ''§1 1 3'§ 

• Total Life Cycle is the sum of the annual oosts in oonstant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

iiU~U 
90,021 
11,419 

154,138 
35,359 

zag aas 

iiUII 

6,223 

A??;? 

iiUUU 

agag 
4,738 
1,861 
n 588 

~Ill li;t;lill. 
3,574,081 
3,049,137 
9,696,041 
2,009,194 

16 3'8 453 

hi'! cyslp* 
188,110 
105,747 
?23 8§7 

Life-cycle costs are lower than in previous estimates because of the settlement agreement between the State of 
Idaho and the Department and because of better integration among programs. The agreement requires the 
Department to remove all spent fuel and transuranic waste from Idaho sooner than in previous estimates. The 
Department developed a comprehensive integrated Environmental Management program to schedule the program 
more efficiently, resulting in more accurate assumptions, compressed schedules, and shared technologies and 
facilities, thereby reducing the life-cycle cost of the program. In addition, the Settlement Agreement accelerated 
waste disposal and facility disposition by as much as 20 years over last year's estimate. This considerably reduced 
the duration of the Environmental Management program at the Idaho National Engineering Laboratory, thereby 
also reducing life-cycle costs. 

IDAHO 54 



Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Chan~e in Change in 
Life Cycle Life Cycle Dol ars Percent 

----------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 1,206,508 38,400 3,762,191 2,594,083 222 

Environmental 3,852,348 96,467 3,049,137 -706,744 -19 
Restoration 

Waste Management 17,099,130 199,300 9,696,041 -7,203,789 -43 

Landlord 4,554,446 95,900 2,114,941 -2,343,605 -53 

Program Management 2 2,250,131 32,039 - - -

Site Total 28,962,566 462,106 18,622,309 -9,878,151 -35 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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IDAHO UMTRA SITE 

The Lowmanformer processing site is one of24 uranium mill processing sites designated by the Uranium Mill 
Tailings Radiation Control Act for remediation by the Department of Energy. During the 1960s, private firms 
processed most of the uranium ore mined in the United States for the Atomic Energy Commission, a predecessor of 
the Department of Energy. Congress passed the Act in 1978 in response to public concern regarding potential 
health hazards from long-term exposure to uranium mill tailings. It authorized the Department of Energy to 
stabilize, dispose of, and control uranium mill tailings and other contaminated material at 24 uranium mill 
processing sites and vicinity properties. For a general discussion of the UMTRA Program, see the overview 
presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is I 00 percent nondefense. 
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LOWMAN, IDAHO (UMTRA SITE) 

The Lowman mil/site, which covers 15 hectares (37 acres), is located approximately 121 kilometers (75 miles) 
northeast of Boise, Idaho, in the Boise National Forest. It is 0.8 kilometers (one-half mile) northwest of the Town 
of Lowman. When the remedial action project started, piles of radioactive tailings were scattered over a two
hectare (five-acre) parcel of the site. Other contaminated areas on the site included the mil/yard, ore storage 
area, evaporation ponds, and wind-borne and water-borne contaminated material. The total amount of 
contaminated material onsite was more than 95,760 cubic meters (126,000 cubic yards). 

1997 Congressional Request 

Envlronmanhll Restoration 

LOCALITY MAP 

Bear Valley 

Boise National Forest J 
Boise National Forest 

IS MILlS 

24 KJLOMEIIIS 

Lowman 
Idaho 

I 

Estimated Site Total 

(Thousands of Current Year Dollars) 

: 
I 

.. ,., ....... ) 

LEGEND 

--- Dirt Road 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ry 1 ppe.aggg agga 2Q11 a gap zqaa 

• Total Life Cycle is ths sum of the annual COlts in constant FY 1996 dollars. 

agag Uta eye!,. 
15 
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FACILITY MISSION 

The mission of the Lowman mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings remaining after the uranium was extracted during the milling process. 
Parker Brothers Corporation of Boise was the original owner of the site, operating the mill from 1955 until 1960. 
Following mill shutdown, Velsicol Chemical Corporation, formerly known as the Michigan Chemical Corporation 
purchased the site. The State of Idaho owned the site, but title has been transferred to the Federal Government. 

SITE MAP 

LEGEND 

-¢- :::rg~O::~~~r~u~11 + ~~~~water sampling 

... =~~:~~~ft':,f~i:':j 1ground 

300 1m Lowman 
100 IlEitiS 

N 

The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the 
completed disposal cell. 

FUTURE USE 

The Federal Government owns the Lowman disposal site, which is under the custody of the Department of Energy. 
The Department will monitor and maintain the disposal cell under Controlled Access in accordance with the 
Nuclear Regulatory Commission-approved Long-term Surveillance Plan. Under the provisions of the Uranium 
Mill Tailings Radiation Control Act, public access to the disposal site is restricted. 
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ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed, and the source of contamination has been stabilized. There is no 
contaminated ground water at this site. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 pp•-aggq agqs 2Q1Q 2Qll 2Q20 2Q21 2Q3Q 

Direct Program Management/Support 3 15 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 

Residual radioactive material (tailings and other contaminated materials) from the processing site was stabilized on 
site in a controlled, engineered disposal cell to preclude further release of contaminants into the environment, 
including the ground water. Surface remedial action was completed in June 1992, and the Nuclear Regulatory 
Commission licensed the site in September 1994. The disposal site was transferred to the Grand Junction Projects 
Office's Long-Term Surveillance and Maintenance program in March 1995. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of the report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Lowman 
site once the Programmatic Environmental Impact Statement is completed. 

This report assumes that the Lowman site will follow a No Further Action ground-water compliance strategy. For 
all types of ground-water compliance strategies, once the site is determined by the Nuclear Regulatory Commission 
to be in compliance with Subpart B of the Environmental Protection Agency Standards and it is certified, no 
additional long-term surveillance or monitoring will be conducted. 

Results of ground-water monitoring in 1994 at the Lowman disposal site indicate that there is no contamination of 
ground water. The UMTRA project site characterization program conducted by the Department of Energy at the 
Lowman site included extensive hydrogeological investigations involving seventeen five-centimeter (two-inch) 
monitoring wells. 

In May 1994, ground-water samples were collected from two background monitoring wells upgradient of the 
disposal cell and four monitoring (point-of-compliance) wells downgradient of the disposal cell. Parameters 
selected for analysis included antimony, barium, chromium, lead, molybdenum, nitrate, uranium, and 
radionuclides. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
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assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Lowman site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 2D6-2PQQ 2QQ5 2Q1Q 2Ql5 2Q2Q 2Q25 

Environmental Restoration 3 15 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Fermi National Accelerator --
Laboratory 

Granite City Steel --
(completed FUSRAP site)* 

• Completed FUSRAP sites are summarized in 
the national program discussion located in the 
Tennessee section. 

Argonne National Laboratory - East 
Chicago Operations Offica 
Fermi National Accelerator Laboratory 
Madison 

Site A/Plot M, Palos Forest Preserve 

ILLINOIS 
Estimated State Total 

(Thousands of Current Year Dollars) 

University of Chicago 
(completed FUSRAP site)* 

Illinois National Guard Armory 
(completed FUSRAP site)* 

Argonne National 
Laboratory-East 
Site A/Plot M, Palos 
Forest Preserve 

State-wide 1998 Approprtation 
State-wide 1997 Congressional Request 

33,671 
34,955 

These levels reflect the current estimates for compliance with applicable statutes 
and agreaments (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a ~aa·am~a illl aa~a i8~1 aaaa aaa1 aaaa 
Argonne National Laboratory - East 21,241 16,739 13,677 12,116 10,418 12,251 10,188 
Chic.ogo Operations Office 9,188 7,582 7.476 7,057 6,777 6,734 6.734 
Fermi National Accelerator Laboratory 2,389 2.111 2.087 2.087 2.087 2,787 2,237 
Madison 38 458 
Site A/Plot M, Palos Forest Preserve 986 215 
Total 33840 27083 23 240 21,261 19,282 21.772 19159 

~i&~l aa.a i&AI i818 i811 aaaa iilll 
Argonne National Laboratory - East 9,932 8,593 8,526 8,355 8,219 6,219 8,219 
Chicago Operations Offic.o 6,734 3,284 3,284 3,284 3,284 3.284 3,284 
Fermi National Accelerator Laboratory 2,087 2,087 2,087 2,087 2.087 2,087 2.087 
Madison 
Site A/Plot M, Palos Forest Preserve 
Total 18 753 13 984 13 897 13 726 13 590 13 590 13 590 

aaa~a i861 aaaa i&ll aaaa aaa1 i388 Ull Slillill. 
Argonne National Laboratory - East 12,792 847,423 
Chicago Operations Office 3.284 406,252 
Fermi National Accelerator Laboratory 2.687 165.404 
Madison 2,484 
Site A/Plot M. Palos Foraat Praaerve 6,006 
Total 18 763 1,427,549 . Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars . 
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ARGONNE NATIONAL LABORATORY-EAST 
Argonne National Laboratory-East occupies a 680-hectare ( 1, 700-acre) tract located approximately 20 kilometers 
( 15 miles) southwest of metropolitan Chicago, Illinois. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Waste Management 

Total 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollsrs) 

a~au-amm i8Q~ aa~a ag~~ aaaa aua~ aa~u 
Environmental Restoration 9,8t9 7,746 4,886 3,559 2,011 1,802 1,802 

Waste Management 11,422 8,993 8,791 8,557 8,407 10,449 8,386 

Total 21,241 16,739 13,677 12,116 10,418 12,251 10,188 

gaga1 au• a au•1 au~u lUll a gag auaa 
Environmental Restoration 1,546 307 307 136 
Waste Management 8,386 8,286 8,219 8,219 8,219 8,219 8,219 
Total 9,932 8,593 8,526 8,355 8,219 8,219 8,219 

gag~g au~~ IQIU lUI~ lUlU lUll ~~gg ~ill liiKiiill. 
Environmental Restoration 169,602 
Waste Management 12,792 677,821 
Total 12 792 847,423 . Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The Argonne National Laboratory-East has been involved in research and development activities in support of the 
Department of Energy and its predecessors since 1943. Currently, it serves as a multidisciplinary research and 
development laboratory that conducts basic and applied research to support the development of energy-related 
technologies. Energy-related research projects include advanced reactor development, safety studies for light-water 
and breeder reactors, developing components and materials for fission and fusion reactors, superconductivity 
research, improvements in the use of coal for power production, synchrotron radiation accelerator design, 
developing electrochemical energy sources, and evaluating heat exchangers to recover waste heat from engines. 
Further areas of research include the use of superconducting magnets for improved nuclear particle accelerators, 
fundamental coal chemistry studies, immobilization of radioactive waste products for safe disposal, medical 
radioisotope technology, genetics research, materials engineering, ceramics, carcinogenesis, and the biological 
effects of low levels of radiation. Environmental research projects include investigations into the biological 
activity of energy-related mutagens and carcinogens, the chemistry of actinides in natural waters, the 
characterization and monitoring of energy-related pollutants, and the effect of acid rain on vegetation, soil, and 
water quality. 
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The mission of the Environmental Management program is to reduce environmental, health and safety risks by 
addressing radioactive waste and contamination resulting from energy-related research conducted at the Argonne 
National Laboratory-East. The program is also responsible for ongoing waste management support to the 
Department's Office of Energy Research. 

The principal environmental media of concern at the Argonne National Laboratory-East are ground water and soils. 
Contamination has occurred as a result of accidental spills, past materials-management practices, and former waste 
disposal practices. Contaminants of concern include volatile organic compounds, semi-volatile organic 
compounds, metals, polychlorinated biphenyls compounds, and a variety of radioisotopes. Waste chemicals have 
penetrated deeply into the soil below the French drains and landfill sites. Contamination of soil and sediment is 
possible because of storm-water runoff flowing into nearby creeks and streams. Offsite ground-water 
contamination is suspected, but has not been confirmed. 

There are no current or planned Nuclear Material and Facility Stabilization projects at the Argonne National 
Laboratory-East. The Department's Office of Energy Research is the landlord at the Laboratory, and this report 
assumes that it will remain in this capacity for the duration of this estimate. 

FUTURE USE 

This estimate assumes that the Laboratory's current missions will continue for the duration of this estimate and the 
site will remain Industrial with restricted access. However, the future use site working group projects the ultimate 
land use for this site, after all Department of Energy missions are complete, will range from Residential to 
Controlled Access use. 

FUTURE USE MAP 

Cass Avenue 

~ Residential 

II Recreational 

u Industrial 

D Open Space 

Map shows general land use boundaries 
Map derived from Argonne National Laboratory - East FY 94 Integrated Facilities Ill Controlled 

Access 
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ENVIRONMENTAL RESTORATION 

The soils and ground water at the Argonne National Laboratory-East have been contaminated as a result of 
accidental spills, past materials management practices, and former waste disposal practices. Contaminants of 
concern include volatile and semi-volatile organic compounds, metals, polychlorinated biphenyls and a variety of 
radionuclides. At present, these contaminants do not pose an immediate threat to the work force or the general 
public. 

Environmental restoration activities at Argonne National Laboratory-East are conducted under Resource 
Conservation and Recovery Act Corrective Action guidelines. The activities will continue under the conditions of 
a Part B Permit, expected to be issued in FY 1996. These activities are organized by geographic area and/or 
project type as follows: treatment sites, solid waste storage/disposal, mixed waste storage/disposal, remedial 
support activities, facilities conversion, reactor facilities, support facilities. 

The waste generated as a result of restoration activities include, hazardous, low-level mixed, low-level, and Illinois 
Special waste, which includes petroleum hydrocarbons, polychlorinated biphenyls, asbestos, and infectious waste. 
If waste treatment, storage and disposal are to be performed onsite, all associated activities and costs are included 
within the scope of the Waste Management program at Argonne National Laboratory-East. However, if waste is 
transported offsite for treatment, storage, and disposal, all associated activities and costs are included within the 
scope of the Environmental Restoration program. 

Major Environmental Restoration Activity Milestones 

Treatment Sites 
Assessment 
Remedial Action 

Solid Waste Storage and Disposal Sites 
Assessment 
Remedial Action 

Mixed Waste Storage and Disposal Sites 
Assessment 
Remedial Action 

Remedial Support Activities 
Assessment 

Decommissioning Area Actions 
Decommissioning 

Treatment Sites 

TASK COMPLETION DATE 
Fiscal Year 

2004 
2004 

1997 
2011 

1999 
2035 

2050 

2020 

Treatment Sites projects include areas where contamination is known or suspected in soils, ground water, and 
sediments as a result of former point source discharges. The point sources include a wastewater treatment system, 
coal storage yard, leaking sewer lines, a pond, cooling tower blowdown, and inadvertent air discharges and spills. 

Contaminants currently under investigation include low concentrations of various radionuclides, polynuclear 
aromatic hydrocarbons, volatile and semi-volatile organic compounds, polychlorinated biphenyls, arsenic, 
chromium, and pesticides. The extent of contamination will not be known until investigations are completed. 
However, this estimates assumes that 70 percent of the sites will require No Further Action. Those sites for which 
remediation is required are assumed to involve the removal of approximately 16,820 cubic meters (22,034 cubic 
yards) of soil/sediment classified as hazardous waste and 7,650 cubic meters (10,022 cubic yards) of low-level 
waste. This baseline estimate also assumes that low-level waste will be disposed of at the Hanford (Washington 
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State) facility and hazardous waste at an appropriate commercial facility. This estimate assumes that both 
assessment and remedial action activities will be complete~ by FY 2004. 

Solid Waste Storage and Disposal 

Solid Waste Storage and Disposal projects consist of the investigation and remediation of contamination, which 
may have resulted from a sanitary landfill, a solid waste landfill, chemical disposal wells, retired and active 
underground fuel product storage tanks, and a waste oil storage area. 

Contaminants currently being investigated in soils and ground water include aromatic hydrocarbons, chlorinated 
benzene, heavy metals, laboratory waste, and general rubbish and construction debris. This report assumes that 
contaminants have migrated; however, the extent of migration will not be known until investigations have been 
completed in FY 1996. This baseline estimate expects that the remedial strategy for the landfill sites will involve 
constructing a cover and implementing long-term monitoring of the ground water. The Waste Management 
program will assume the responsibility for long-term ground-water monitoring at all of che solid waste storage and 
disposal sites after the Environmental Restoration program completes construction of the final remedy. 
Remediation of those sites for which action is required will involve the removal of approximately 114,690 cubic 
meters (130,244 cubic yards) of hazardous waste and 7,265 cubic meters (9,517 cubic yards) of Illinois Special 
waste. This estimate assumes that investigation activities will be completed by FY 1997 and remedial action by 
FY 2011. 

Mixed Waste Storage and Disposal Sites (317/319 Project) 

Mixed Waste Storage and Disposal Sites project consists of the characterization and potential remediation of a 
geographically contiguous area. The sources of contamination at these sites included two landfills, two French 
drains, and a radioactive staging area. 

Contaminants involve volatile and semi-volatile organic compounds, polychlorinated biphenyls, lead, and low 
levels of radionuclides. Additional characterization is under way to define the extent of contamination. The 
remedial approach is assumed to involve the collection and onsite treatment of contaminated ground water. Soil 
contamination will be addressed by in situ containment and removal of contaminated soils. For those sites that 
require remediation, the approach is assumed to involve the removal of approximately 143,175 cubic meters 
(187 ,559 cubic yards) of Toxic Substances Control Act hazardous or mixed waste, as well as a small amount of 
low-level waste (rubble and debris). This estimate assumes that radioactive waste types will be disposed of at the 
Hanford facility (Washington State), except for ground water, which will first be treated onsite to remove 
hazardous substances. This estimate assumes that characterization activities will be completed by FY 1999 and 
remediation will be completed by FY 2035. 

Remedial Support Activities 

Remedial support activities include two site-wide projects that will be implemented in support of other major 
activity milestones. These projects include the site-wide hydrogeological assessment and the solid waste 
management units assessments. The hydrogeological assessment will collect data to delineate the extent of ground
water contamination at the Argonne National Laboratory-East. The solid waste management unit assessment will 
identify any additional sources of contamination that require investigation and remedial action. This report 
assumes that approximately 34,700 cubic meters (45,457 cubic yards) of Illinois Special waste will be generated 
during these activities. This estimate assumes that the site-wide assessments will be completed by FY 2050. 
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Decommissioning Area Actions 

Decommissioning activities at the site include the Facilities Conversion Operable Unit, the Reactor Facilities 
Operable Unit, and the Support Facilities Operable Unit. The Experimental Boiling-Water Reactor underwent 
decommissioning and will be converted to a facility for storing transuranic waste. The shutdown reactor was 
contaminated with cobalt-60, iron-55, nickel-63, contaminated and activated lead, and trace quantities of other 
radionuclides. Most of the contamination was fixed on reactor components, piping, structures, and the like, but 
some loose contamination was present as well. This project will be completed in FY 1996 and transferred to the 
Waste Management program for use as a storage facility. 

The focus of the Reactor Facilities project group is the decommissioning of six research reactors. The reactors 
include the CP-5, Juggernaut, Biological Research Reactor, Zero Power Reactor, Argonne Thermal Source 
Reactor, and the Fast-Neutron Generator. Contaminants currently present in the reactors include activation 
product, residual tritium, cobalt-60, trace amounts of uranium-235 and uranium-238, and activated and 
contaminated lead, beryllium, cadmium, and oxidized fuel. Contamination is confined to reactor areas. No soil or 
ground-water contamination is expected to be found. Approximately 76 cubic meters (100 cubic yards) of low
level radioactive waste is expected to be generated during decommissioning activities. This waste includes metals 
and rubble/debris that will be classified as radioactive low-level, low-level mixed, and transuranic waste. This 
estimate assumes that the decommissioning activities ofthis project group will be completed by FY 2003. 

In addition, research reactor support facilities, such as hot cells, plutonium gloveboxes, surplus retention tanks for 
radioactive liquids, an ion exchange facility, and a cyclotron are currently scheduled for decommissioning. 
Contaminants include mixed fission products, plutonium-239, and americium-241. Contamination is confined to 
equipment and structures in individual facilities, and is not expected in environmental media outside the facilities. 
This estimate assumes that the waste will include metals and construction debris and be classified as radioactive 
low-level, low-level mixed, and transuranic. This baseline estimate assumes that the decommissioning activities for 
these facilities will be completed by FY 2020. See the Waste Management program map for the location of these 
decommissioning activities. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~lll·igaQ - iQ3Q iiQ3A iiQiQ iQiill iiiQiiQ 
Argonne National Laboratory - East 

Assessment 783 307 307 307 307 307 307 
Remedial Action 2,002 2,750 2,750 1,903 1,375 1,375 1,375 

Decommissioning Area Activities 6,434 4,089 1,229 1,229 209 
Long-T ann Surveil. and Monitoring 
Direct Program Management/Support 600 600 600 120 120 120 120 
rgtnl a Ali zua fA¥ a 5§9 '2" 1 '2' 1 nqa 

~iiiQ~I iiall i11Qdl iiQIQ iQII iiiiQ iiQII ~Ill (;iKiill* 
Argonne National Laboratory - East 

Auessment 307 14,656 
Remedial Action 1,119 73,246 

Decommissioning Area Activities 65,946 
Long-Term Surveil. and Monitoring 298 298 132 3,638 
Direct Program Management/Support 120 9 12,112 
rgte! 1 §18 397 apr ms ?Aft SQ? 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Direct Program Management/Support 

Direct Environmental Restoration program management/support at Argonne National Laboratory-East is dedicated 
to program planning and direct project management. An important management function is to ensure compliance 
with all pertinent environmental regulations and laws. This includes guidance on regulations and policy. Another 
function is the integration, establishment and maintenance of performance expectations, measurements and reports, 
performance tracking, and the development of plans and procedures. The Laboratory does not fund any grants or 
Agreements-In-Principle at this time. 

The Argonne National Laboratory-East participates in the Chicago Cost Savings program and has cost savings 
incentives in place in the contract with the Department of Energy. These cost savings are calculated quarterly and 
reported to Department of Energy Headquarters. 

WASTE MANAGEMENT 

The Argonne National Laboratory-East currently manages hazardous, low-level, low-level mixed, and transuranic 
waste. Although environmental restoration activities at the Laboratory will conclude by FY 2050, Laboratory 
operations will continue to generate waste. Continued waste management activities to support ongoing Energy 
Research programs are projected at a cost of approximately $10 million per year and are assumed to continue until 
FY 2070. 

The Laboratory's Waste Management program is responsible for providing treatment, storage, and disposal for all 
waste generated at the Argonne National Laboratory-East in compliance with state and federal regulations at 
minimal cost. Waste Management also provides decontamination and operational support for facilities that 
generate radioactive, hazardous, and other special waste. 
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WASTE MANAGEMENT MAP 
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The Laboratory will continue to manage its waste in accordance with all applicable federal, state, and local 
environmental laws. The Waste Management program provides limited treatment of certain waste onsite prior to 
shipment to offsite facilities for disposal. This estimate assumes that this practice will continue as long as waste is 
generated by ongoing Energy Research program research and development activities. Although large-scale 
treatment trains are not planned at this time, small-scale treatment for onsite mixed waste is planned for the near 
future. All costs and activity associated with sanitary waste are the responsibility of the generator. 

Major Waste Management Activity Milestones 

TASK 

Transuranic Waste 
Storage Facility Construction 
Treatment, Storage, and Disposal Operations 

Low-Level Mixed Waste 
Storage Facility Construction 
Disposal Operations 
Treatment and Storage Operations 

Low-Level Waste 
Disposal Operations 

Hazardous Waste 
Treatment, Storage and Disposal Operations 
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1996 
2022 

1997 
2000 
2070 
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Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g ~ llliallll I ali iUUI 18~1 lUlU 1111 lllill 
317 Area 67 45 45 45 45 45 45 
Building 306 3,144 1,277 1,075 877 852 852 852 

~1111 IIIAU laM 1118 IIIII - -317 Area 45 45 45 45 45 45 45 
Building 306 852 852 852 852 852 852 852 

~lliU am 11118 lilt IIIII - ~~· 1.11 S.llill*• 
317 Area 1,405 10,283 

Bullding306 3,865 92,788 

• Project costs represent 11 subSIIt of tots/ Waste Msnag~~ment costs. 

•• Total Life Cycle is the sum of the annual costs in const11nt FY 1996 doHsrs. 

Transuranic Mixed and Transuranic Waste 

Argonne National Laboratory-East stores transuranic mixed and transuranic waste onsite, and provides limited 
on site treatment of these waste types. The Laboratory is currently using a neutralization/precipitation technology 
for onsite treatment of liquid waste. This report assumes that this particular treatment process will continue until 
FY 2000 for transuranic mixed and FY 2022 for transuranic waste. This estimate assumes that approximately 135 
cubic meters ( 177 cubic yards) of Energy Research-generated liquid transuranic waste wiii be treated on site unti I 
FY 2022. 

The Laboratory currently plans to construct a transuranic waste storage facility to provide adequate space, and 
conform to present and anticipated waste storage regulations. This report assumes that this transuranic waste 
storage facility will be completed in FY 1996. This estimate also assumes that when all transuranic waste 
operations are complete in FY 2022, all transuranic waste will be transported to the Waste Isolation Pilot Plant in 
Carlsbad, New Mexico for final disposal. This report assumes that 148 cubic meters (194 cubic yards) of 
transuranic waste will be generated over the life cycle. 

All disposal costs for transuranic mixed and transuranic waste are included in the Waste Isolation Pilot Plant 
Program estimate. The costs included in this estimate are for managing transuranic mixed and transuranic waste 
and include retrieval, characterization, treatment, and packaging to meet the Waste Isolation Pilot Plant waste 
acceptance criteria. 

Low-Level Mixed Waste 

Argonne National Laboratory-East stores low-level mixed waste onsite, and provides limited onsite treatment of 
this waste. The Laboratory is currently using a neutralization/precipitation technology for onsite treatment of liquid 
inorganic mixed waste. This report assumes that this particular treatment process will continue through FY 2070. 

The Laboratory currently plans to construct low-level mixed waste storage facilities by FY 1997 to provide 
adequate space, and conform to present and anticipated waste storage regulations. This report assumes that 

·approximately 300 cubic meters (393 cubic yards) of low-level mixed waste will be generated at Argonne East over 
the life cycle. 
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Low-Level Waste 

All low-level waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred to 
a central staging area for packaging and certification for shipment and disposal. 

Low-level waste at the Argonne National Laboratory-East is shipped offsite to the Department's Hanford facility 
(Washington State) for disposal. This report assumes that approximately 46,342 cubic meters (60,700 cubic yards) 
of low-level waste will be shipped to the Hanford facility over the life cycle. 

Hazardous Waste 

This estimate assumes that Argonne East will generate approximately 9,930 cubic meters (13,008 cubic yards) of 
hazardous waste over the life cycle. 

The Argonne National Laboratory-East currently engages in limited on site treatment of hazardous waste prior to 
shipment to appropriately permitted offsite facilities for disposal. The Laboratory is currently using a 
neutralization technology for onsite treatment of hazardous waste. 

Direct Program Management/Support 

Direct Waste Management program management/support consists of technical integration and contract 
management functions. These functions include essential technical support, administrative integration, and 
oversight to Environmental Management programs. This support is aimed at ensuring proper identification, 
characterization, remediation, and revitalization of contaminated sites. It also ensures a consistent and integrated 
waste management strategy across Chicago Operations Office installations. This support includes business 
management, technical programs, technical oversight, senior management, community relations, and environmental 
management integration. 

Business management accounts for the greatest portion of program management. This includes progress tracking, 
contract management, facility management, and financial management (budget preparation and control) procedures 
and programmatic guidance, including integrating and reconciling plans and budgets with Area Offices and the 
nationwide Environmental Management program. 

Program management also includes senior management personnel for the Environmental Management programs 
and the support groups that provide community relations and program integration support. These staffs provide for 
an integrated Environmental Management program for Chicago Operations Office installations and support such 

· activities as preparing this report and assisting with stakeholder involvement. Also included are strategic planning, 
personnel management and training, stakeholder support/public participation, advisory boards, and administrative 
support. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g ~lll·iQgg iUQI i:U38 iiQ3a iUiU iUiA iQ~Q 
Transuranic Mixed Waste 

Treatment 122 
Storage and Handling 6 
Disposal 10 

Transuranic Waste 

Storage and Handling 89 38 38 38 38 15 
Disposal 170 150 150 150 150 60 

Low-Level Mixed Waste 

Treatment 882 366 283 85 80 80 60 
Storage and Handling 205 207 207 176 50 50 50 
Disposal 219 

Low-Level Waste 

Treatment 817 792 792 792 792 792 792 
Storage and Handling 67 45 45 45 45 45 45 
Disposal 664 526 526 522 522 522 522 

Hazardous Waste 
Storage and Handling 278 278 278 278 278 278 278 
Disposal 452 452 452 452 452 452 452 

Direct Program Management/Support 7,640 8,139 6,020 e,020 6,020 8,175 6,187 
Ipfa! 111?? aaaa A 781 8§§7 84QZ 1Q118 n;ns 

~~U~A iUdU ia.A iiUII i811 iiiiU iiUII 
Transuranic Mixed Waste 

Treatment 

Storage and Handling 

Disposal 

Transuranic Waste 

Storage and Handling 

Disposal 

Low-Level Mixed Waste 

Treatment 80 60 60 60 60 eo eo 
Storage and Handling 50 50 50 50 50 50 50 
Disposal 

Low-Level Waste 

Treatment 792 792 792 792 792 792 792 
Storage and Handling 45 45 45 45 45 45 45 
Disposal 522 522 522 522 522 522 522 

Hazardous Waste 

Storage and Handling 278 278 278 278 278 278 278 
Disposal 452 452 452 452 452 452 452 

Direct Program Management/Support 6,187 6,087 8,020 6,020 e,020 e,020 6,020 
ffita! nann A?M A ?]2 n?le 8 ?18 8318 8?13 

~jig~g iiQ~~ iiQIQ iiQII iiQII iiQII ji~gg i Ill 'Kiill. 
Transuranlc Mixed Waste 

Treatment 609 
Storage and Handling 30 
Disposal 50 

Transuranic Waste 

Storage and Handling 1,281 
Disposal 4,150 

Low-Level Mixed Waste 

Treatment 60 10,378 
Storage and Handling 50 6,725 
Disposal 1,096 

Low-Level Waste 

Treatment 792 59,527 
Storage and Handling 45 3,483 
Disposal 522 39,902 

Hazardous Waste 

Storage and Handling 278 20,850 
Disposal 452 33,900 

Direct Program Management/Support 10,593 495,840 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

The Department of Energy currently employs approximately 99 Full-Time Equivalents to support Environmental 
Management program activities at the Argonne National Laboratory-East. The Laboratory's work force consists of 
federal and contractor personnel, including engineers, scientists, managers, construction craftspeople, laborers and 
general workers, administrative professionals, and general administrative workers. The following table presents the 
current work force mix. 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The University of Chicago is the contractor for the environmental restoration activities at the Argonne National 
Laboratory-East. The University of Chicago is currently operating under a performance-based management 
contract for five years through FY 2000. The Department of Energy's Area Office has the direct line responsibility 
for managing the contract with the Laboratory. The Chicago Operations Office is responsible for the program 
management and integration of all installations within the Chicago Operations Office. 
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Future Full-Time Equivalent Needs 

This report assumes that the number of needed Full-Time Equivalents supported by the Environmental 
Management program in this estimate will remain stable but increase during peak periods of activity, including 
periods of remediation, and decontamination and decommissioning. During peak periods the personnel will be 
predominantly construction workers and engineers working on the remedial action and decontamination. and 
decommissioning projects. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Argonne National Laboratory-East. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 !Pft-2Q99 299§ 2Q19 2Q2Q 2Q2S zqag I i'pGyelp* 

Waste Management 397 188 188 188 188 75 6,120 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX ~Ill· iRAQ iiPPI i1939 i193§ iiPiiP iiPill iiP~P 
Environmental Restoration 9,819 7,748 4,888 3,559 2,011 1,802 1,802 
Waste Management 11,025 8,805 8,803 8,389 8,219 10,374 8,388 

TsJ!P' ?OM' 10 §§1 '3168 11 azn '2 ?39 '? 17§ '2''' 

EXiiP~I iiPAP iiPdl iiPIP iiPII iiPIP iiPI§ 
Environmental Restoration 1,546 307 307 138 
Waste Management 8,388 8,286 8,219 8,219 8,219 8,219 8,219 

!t?''' aaaz , 5a3 8 5?8 A 3§§ 8?19 A ?38 8 ?19 

EX?P~P iiP~I iQIP ?All ?PIP iPII iUQP 1111"¥&11* 
Environmental Restoration 169,602 
Waste Management 12,792 871,701 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Since the release of the FY 1995 Baseline Environmental Management Report, several interim remedial action 
projects have been initiated at the Argonne National Laboratory-East to address risk caused by ground-water 
contamination. The FY 1996 Report reveals rebaselined environmental restoration activities that reflect remedial 
project scope, technical approach modifications, and the costs associated with those adjustments. Waste 
management costs have increased slightly over $100 million for two principal reasons: (1) costs for applicable 
program management have been included in the Waste Management program estimate versus segregating them 
into an independent waste category, as was preferred in the FY 1995 Report; and (2) the duration of Waste 
Management support to the Office of Energy Research was extended 40 years (completion date of FY 2070 versus 
FY 2030). See the Comparison Table on the following page for additional life-cycle cost information. 
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Comparison Table 

Activity 

Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - -

Environmental Restoration 131,440 8,650 169,602 46,812 

Waste Management 590,740 161,135 677,821 103,216 

Landlord - - - -

Program Management 2 28,653 996 - -

Site Total 750,832 25,781 847,423 122,372 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 

Change in 
Percent 

-

38 

18 

-

-

17 

2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 
program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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CHICAGO OPERATIONS OFFICE 

The Chicago Operations Office is located at the Argonne National Laboratory-East, approximately 40 kilometers 
(25 miles) southwest of the City of Chicago, Illinois. 

Environmental Restoration 

Waste Management 

Total 

1996 Appropriation 

1997 Congressional Request 

Environmental Restoration 

waste Managen1ent 

Total 

Environmental Restoration 

Waste Management 

Total 

Environmental Restoration 

Waste Management 

Total 

Estimated Site Total 

(Thousands of Current Year Dollars) 

14,892 

13,802 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 apt~aggg agos 2Q1Q 2Q1§ agag 2Q2§ agag 
5,997 4,278 4,192 3,773 3,493 3,450 3,450 

3,191 3,284 3,284 3,284 3,284 3,284 3,284 

9,188 7,582 7,476 7,057 6,777 6,734 6,734 

EX zpao 2Q4Q 2Q1§ agsg 2Q55 a gag 2Q15 

3,450 

3,284 3,284 3,284 3,284 3,284 3,284 3,284 

6,734 3,284 3,284 3,284 3,284 3,284 3,284 

EX agzq agzs agog 2Q85 a gag a gas 21QR Life cyslp* 
160,416 

3,284 245,836 

3,284 406,252 

* Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

The Chicago Operations Office's primary mission remains energy, nuclear, basic, fusion and high energy physics 
research. The Chicago Operations Office is charged through its Environmental Management programs with 
responsibility for the safe and efficient cleanup of national laboratories and other sites within its jurisdiction. 
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The Office of Energy Research is the landlord at the Chicago Operations Office and is responsible for all 
infrastructure costs. The only other Environmental Management costs at this site are associated with personnel 
requirements to fulfill the program management needs of environmental restoration, waste management, site 
operations, and technology development activities. 

FUTURE USE 

This report assumes that Environmental Management program management activities will remain at the Argonne 
National Laboratory-East, site of the Chicago Operations Office, for the life cycle of this estimate. Refer to the 
Argonne National Laboratory-East site summary for this location's future-use assumptions. 

ENVIRONMENTAL RESTORATION 

The main function of the Chicago Operations Office Environmental Programs Group is to plan, coordinate, and 
implement the Environmental Restoration program, including remedial actions and decommissioning activities to 
restore the environment to a state of compliance and low risk. 

Direct Program Management/Support 

The environmental restoration activities include program management of the sites listed above. This encompasses 
assessment, site characterization and cleanup, closure, and site compliance monitoring. This office, in conjunction 
with the partners in the Chicago Operations Office area groups, ensures development of environmental restoration 
policy, provides specific guidance to laboratories, performs reviews, and ensures that performance improvements 
are identified and implemented. This office also ensures that: (1) activities comply with federal and state 
environmental laws and regulations; (2) new and innovative technologies are used in the Environmental 
Restoration program to promote program efficiency at minimum cost; (3) progress is achieved by monitoring cost, 
schedule, and technical baselines; and (4) all activities include effective stakeholder interaction. 

WASTE MANAGEMENT 

The main waste management function at the Chicago Operations Office, Environmental Programs Group is to 
ensure that all waste generated at the national laboratories under Chicago jurisdiction are managed in accordance 
with applicable laws, regulations, and orders. This office also provides programmatic direction for waste 
operations, and external interface on waste issues, as appropriate. Technical waste management activities include 
continuity of operations activities, such as program management, training, documentation, and safety analysis; 
treatment; storage; disposal; waste minimization and pollution prevention; and corrective activities. Guidance and 
oversight of managerial areas include program formulation, execution, evaluation, and integration; funds 
management; and assurance that sites implement effective public participation programs. 

Direct Program Management/Support 

Challenges result from the diverse missions of the sites under the purview of the Chicago Operations Office 
Environmental Management program. The mix of national laboratories, area groups, offsites and project offices 
presents Chicago Operations Office generators from the Environmental Management, as well as other Department 
of Energy secretarial-level offices (Defense Programs, Nuclear Energy and Energy Research). The Waste 
Management program to provides consistency for program and schedule integration, cost estimation and funding 
allocation to ensure program efficiency, and continuation of mission goals. 

The Chicago Operations Office's approach to managing the Waste Management program involves an approved 
program baseline that provides a standard against which accomplishments, progress, and expenditures are 
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measured. Elements of the management approach include program formulation, execution, evaluation, and 
integration. 

The Office of Pollution Prevention funds pollution prevention activities at the Chicago Operations Office. Site 
projects accomplish specific activities. In the past, they have included bench marking studies, chemical exchange 
programs, and cross-complex technical assistance. In FY 1996, this funding will be directed specifically at projects 
that show a high return investment to the Department, many of which require the purchase of capital equipment to 
reduce waste generation. 

TECHNOLOGY DEVELOPMENT 

The Chicago Operations Office provides support to the Environmental Management program's Office of Science 
and Technology through administrative and technical tasks and activities required by the five technology 
development focus areas and for Headquarters directed activities. The Chicago Operations Office has implemented 
an approach to technology development that encourages the application of innovative technologies during ongoing 
clean up projects. Specifically, the Operations Office manages the Large Scale Demonstration Project, which is the 
clean up of the CP-5 Reactor using Department of Energy and commercially developed technologies to 
decontaminate and decommission the full scale nuclear reactor facility. This project is a two-year initiative which 
will be completed in 1997, and is anticipated to demonstrate between 20 and 40 technologies. In addition, the 
Chicago Operations Office is focusing on the application of innovative site remediation technologies for clean up 
of contaminated plumes and landfills at both the Argonne and Brookhaven sites. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current FY 1996 federal allocation of Full-Time Equivalents consists of managers, general administrators, 
engineers, scientists, and administrative personnel. The table below depicts the work force skill mix over the next 
three years. These numbers are expected to decline slightly over the next two years. A support services contract 
provides technical and managerial support to the Department of Energy. Technical expertise is related to resolving 
financial issues and directly impacts the compliance of related programs. 

Full-Time Equivalent Composition Table * 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Management activities at Chicago include managing the Environmental Management program at the various 
Chicago sites. Responsibilities of the Environmental Programs Group Manager include managing environmental 
restoration and waste management activities, projects, and facilities. The Group Manager reports to the Manager, 
Chicago Operations Office. 
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Technical Service Support Contracts at Chicago provide specialized technical engineering and cost estimation 
capability, and program management support and project control analysis to the various programs. The size of the 
contracts has recently decreased. 

Program management oversight is provided to the Chicago Operations Office facilities to ensure that 
environmental management activities are conducted within a framework of managerial and financial control. 
Guidance is developed and updated routinely to help the facilities under the Chicago Operations Office establish 
and maintain management and project control systems that facilitate efficient work and provide useful information 
about progress. Personnel annually review and refine work scopes, as well as construction and schedule estimates 
contained in the baseline documents of the Chicago Operations Office sites. 

Operations Office personnel analyze technical work plans and health and safety plans. The office also conducts 
environmental compliance planning and oversight to ensure consistency with the objectives and goals of the 
Environmental Management program and compliance during implementation. In addition, Operations Office 
personnel provide support in the areas of public participation, preparing environmental documents such as 
Environmental Impact Statements, developing performance measures, and establishing risk-based priorities for 
facility environmental management activities. These initiatives support effective outreach programs, 
institutionalize effective total-cost management practices, and ensure that activities to reduce risks to the 
environment and the public are performed in a timely manner. 

Cross-functional teams address integration issues between the various Environmental Management programs. 
Because of the complexity of programs, missions, and funding sources at Chicago, close cooperation between 
programs allows dissimilar sites to capitalize on the successes of other Chicago sites. 

Future Full· Time Equivalent Needs 

This report assumes that the level and mix of Full-Time Equivalents at the Chicago Operations Office will remain 
relatively static during the near term. Outyear changes to the mix of Full-Time Equivalents may be related to a 
decrease in Environmental Restoration activities as work is completed. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Chicago Operations Office. 

Defense Funding Estimate 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 

EX'!U·3999 3Mf aptp 39'1 39'9 agaa ap3p 
Environmental Roatorotlon 5,387 3,750 3,750 3,450 3,450 3,450 3,450 

ey agaa 3PfQ 2Pf1 aptp aptt aggp iP'I L!fe cyp!a• 
Environmental Restor.tlon 3,450 150,587 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

li.l ~lll·ii:UII aaaa iQ3U Ia~ I lliU iiUil aa~u 
Environmental Restoration 630 526 442 323 43 
Waste Management 3,191 3,264 3,264 3,264 3,264 3,264 3,264 rg,,, 38?1 3 '1? ;zan angz 3 ;}27 3'M 3''1 

c:aa~1 iiUAU iiMI iiUIU ill II iiiiU iUII 
Environmental Restoration 
Waste Management 3,264 3,264 3,264 3,264 3,264 3,264 3,264 
lt?tpl azng 32M 3'"' 32M 3'M 37M 32M 

~au~a ~~~~ iiUIU iUII iiUIU iiUII iUUU III,Kiill. 
Environmental Restoration 9,829 
Waste Management 3,264 245,838 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Estimated costs for the Chicago Operations Office were not discretely identified in the FY 1995 Baseline 
Environmental Management Report. Costs were apportioned to Chicago Operations Office sites. 
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FERMI NATIONAL ACCELERATOR LABORATORY 

The Fermi National Accelerator Laboratory is located on a 2, 720-hectare (6,800-acre) tract in Batavia, Illinois, 
approximately 48 kilometers ( 30 miles) west of downtown Chicago. 

Waste Management 

1997 Congressional Request 

i.SMILIS 
I 

I 
2KILOMmRS 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ 3111·iiQQQ iQQI iiQJQ i1Q31 iiQiiQ iiQiil 
Waste Management 2,389 2,111 2,087 2,087 2,087 2,787 

~:1: iiQ~I iQ.Q iiQdl iiQIQ iiQII iiQIQ 
Waste Management 2,087 2,087 2,087 2,087 2,087 2,087 

;;r; iiQ'Q iQ·~ iiQIQ iiQII iiQIQ iiQII 
Waste Manaaement 2,687 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

iiQ~Q 
2,237 

iiQII 
2,087 

i3QQ ~~~'Kill. 
165,404 
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FACILITY MISSION 

The Fermi National Accelerator Laboratory began its mission as a single-program research and development 
facility for the Atomic Energy Commission in 1972, when the first accelerator at the laboratory began operations. 

2400FEEI 
I 

I 
1100 Mf!EIS 

SITE MAP 

Fermi National Accelerator 
Laboratory 

N 

The Laboratory's current mission is to conduct research in high-energy physics under the direction of the 
Department of Energy's Office of Energy Research. This research includes acceleration and collision of subatomic 
particles and examining the products of these interactions. This process is accelerated via a series of five machines 
of increasing size and capability. After acceleration, protons may be extracted and sent to one of three fixed target 
areas or they may be kept in the accelerator and used in collisions with antiprotons traveling in the opposite 
direction. The information gained from these studies contributes to understanding the basic nature of matter and 
forces. 

The Environmental Management program's sole mission at the Laboratory is to provide waste management support 
to the Office of Energy Research. There are no current or planned Nuclear Material and Facility Stabilization or 
Environmental Restoration program activities at the Fermi National Accelerator Laboratory. The Office of Energy 
Research is the landlord at the Fermi National Accelerator Laboratory, and this report assumes that it will remain in 
this capacity for the duration of this estimate. 
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FUTURE USE 

The Fermi National Accelerator will continue to operate as a national high energy physics accelerator laboratory 
under the direction of the Office of Energy Research for the duration of this estimate. During this time, use of the 
facility will remain Industrial, with restricted access. At the completion of Department of Energy Operations, the 
Environmental Management Future Use Site Working Group projects that land use at the site will be as depicted in 
the map below. 

FUTURE USE MAP 
Map shows general land-use boundaries 
Map derived from Fermi National Accelerator 
Laboratory FY 94 Integrated Facilities Plan 

Legend 

D OpenSpace 

D lndustrlaV 
Commercial 

D Agricultural 

~ Residential 

An estimated 0.03% 
of Fermi land is 
designated as future 
controlled access 
and 0.07% for 
recreational future use 

WASTE MANAGEMENT 

The Fermi National Accelerator Laboratory currently manages hazardous waste, and small amounts of low-level 
and low-level mixed waste. This waste is generated by the research and development operations of the 
Department's Energy Research program and ultimately is transferred to the Waste Management program for 
treatment, storage, and disposal. This estimate assumes that the Waste Management program at the Fermi National 
Accelerator Laboratory will continue to be responsible for the treatment, storage, and disposal costs for the Office 
of Energy Research-generated waste until FY 2070. 
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WASTE MANAGEMENT MAP 

Proposed Low-Level 
Radioactive Waste Sorting 
and Repackaging Building 

Major Waste Management Activity Milestones 

TASK 

Low-Level Mixed Waste Treatment, Storage, and Disposal Operations 
Hazardous Waste Treatment, Storage, and Disposal Operations 
Low-Level Waste Treatment, Storage, and Disposal Operations 

Low-Level Mixed Waste 

COMPLETION DATE 
Fiscal Year 

2002 
2070 
2070 

This estimate assumes that Energy Research program activities will generate approximately seven cubic meters 
(nine cubic yards) of low-level mixed waste through FY 2002. 

The Fermi National Accelerator Laboratory does not treat, store, or dispose of low-level mixed waste onsite. The 
Laboratory will continue to ship all low-level mixed waste to an appropriate commercial treatment and disposal 
facility. 

Low-Level Waste 

This estimate assumes that Energy Research program activities will generate approximately 3,561 cubic meters 
(4,665 cubic yards) of low-level waste through FY 2070. 

The Fermi National Accelerator Laboratory will continue to ship low-level waste to the Department's Hanford 
facility in Washington State for disposal. 
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Hazardous Waste 

The Fermi National Accelerator Laboratory generates hazardous waste, as defined by Resource Conservation and 
Recovery Act regulations, incident to accelerator operation and maintenance. In FY 1995, the Laboratory 
generated approximately 132 cubic meters (173 cubic yards) of hazardous waste. This estimate assumes that 
Energy Research program activities will generate approximately 6,444 cubic meters (8,442 cubic yards) of 
hazardous waste through FY 2070. 

The Laboratory has a Resource Conservation and Recovery Act permit to operate an onsite hazardous waste 
storage facility. The permit was approved and issued by the Illinois Environmental Protection Agency and the U.S. 
Environmental Protection Agency. The Laboratory currently manages all Resource Conservation and Recovery 
Act hazardous waste onsite in satellite accumulation areas and the Hazardous Waste Storage Facility according to 
permit provisions prior to treatment and disposal at appropriate offsite commercial facilities. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g; 3111-illl& imll i838 i1831 aaaa II ill aa~u 
Low-Level Mixed Waste 

Disposal 60 24 
Low-Level Wasta 

Storage and Handling 203 203 203 203 203 203 203 

Disposal 386 383 383 383 383 383 383 

Hazardous Waste 
Disposal 425 396 396 396 396 396 396 

Direct Program Management/Support 1,315 1,105 1,105 1,105 1,105 1,805 1,255 

!t?"' 7 3'8 ? 111 ?MZ z qnz zqnz ? 707 2 z;z 

~i8ill ilatl iiiiM ii818 ii811 i818 illll 
Low-Level Mixed Weste 

Disposal 
Low-Level Waste 

Storage and Handling 203 203 203 203 203 203 203 
Disposal 383 383 383 383 383 383 383 

Hazardous Waste 
Disposal 396 396 396 396 396 396 396 

Dirac! Program ManagemenUSupport 1,105 1,105 1,105 1,105 1,105 1,105 1,105 

Ts!ta' z qnz zqnz z qnz 2 qnz 'PftZ ? 087 zqoz 

g;aa~a illil ii818 ill I iiflll ii811 iiUI 1111 S.r~ll· 
Low-Level Mixed Waste 

Disposal 420 
Low-Level Waste 

Storage and Handling 203 15,225 
Disposal 383 28,740 

Hazardous Waste 
Disposal 396 29,844 

Direct Program Management/Support 1,705 91,175 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management at Fermi National Accelerator Laboratory involves program planning, management of small 
projects, waste minimization activities, and ongoing waste management activities. Program management activities 
are not separated from routine operations. The Laboratory currently does not fund grants or Agreements-In
Principle. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

The Department of Energy currently employs 14.5 Full-Time Equivalents to support Environmental Management 
program activities at the Fermi National Accelerator Laboratory. The Laboratory's work force consists of federal 
and contractor personnel. Employees include engineers, technicians, and managers. The table below indicates the 
current work force by labor category. The Laboratory contracts with a variety of engineering, consulting, and site 
investigation firms to perform environmental management activities. 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

University Research Associates is the integrating contractor for the Environmental Management program activities 
at the Fermi National Accelerator Laboratory for the Department of Energy as well as the managing and operating 
contractor. University Research Associates integrates its own work activities, as well as those of the Department of 
Energy prime contractors for technical support, engineering, and construction, and their University Research 
Associates' subcontractors for site remedial investigative work. University Research Associates' current 
management and operations contract is scheduled to expire at the end of FY 1996. 
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Future Full-Time Equivalent Needs 

This report assumes that the number of needed Full-Time Equivalents supporting Environmental Management 
program activities at the Fermi National Accelerator Laboratory will remain stable over the life cycle of this 
estimate. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Fermi National Accelerated Laboratory. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 111t 2PPP agpn 2QlQ 2Q15 a gag agan a gag 
Waste Management 2,389 2,111 2,087 2,087 2,087 2,787 2,237 

f¥ 3935 aptp 2Q45 agsq agns ag&p aflfi§ 

Waste Management 2,087 2,087 2,087 2,087 2,087 2,087 2,087 

fX3QIQ aqza a gnp aqnn agpp agp§ 31QQ Lltp Gyelp* 

Waste Management 2,687 165,404 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The costs for the Fermi National Accelerator Laboratory in the FY 1996 Baseline Environmental Management 
Report have doubled from those presented in the FY 1995 report. This increase is due to the Waste Management 
program national assumption that the duration of support to the Office of Energy Research will approximately 
double from 35 years to a 75 years. See the Comparison Table on the following page for additional life-cycle cost 
information. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

----------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration - - - - -

Waste Management 87,427 4,918 165,404 82,895 100 

Landlord - - - - -

Program Management 2 - - - - -
Site Total 87,427 4,918 165,404 82,895 100 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

ILLINOIS 30 



SITE A/PLOT M 

Site NPlot M is located within the Palos Forest Preserve in Cook County, Illinois and encompasses approximately 
16 hectares (40 acres). The site is located approximately 64 kilometers (40 miles) west of metropolitan Chicago. 

LOCALITY MAP 

IDIIIIS 

I 
16 IIUJMEIOS 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congl'llssionol R:quest 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX , •p•-agee agga 2Qlf agag agas L'PGye!( 

Environmental Reatol'lltion 988 215 8,006 

• Tots/ Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

Site A/Plot M is the fanner site of early activities undertaken by the Manhattan Engineer District between 1942 
and 1956. Site A contained two experimental nuclear reactors and associated research laboratories. Plot M was 
used to bury radioactive waste from experimental research at Site A. See the Locality Map for the location of Plot 
M. Initial work involved research and development of radioisotopes and fission products for use in defense and 
nondefense activities. In 1955 Site A was decommissioned; however, residual soil and ground-water 
contamination is suspected at both Site A and Plot M. 

SITE MAP 

/ 

( 

240FE£1 
Site A 

73 MEIEIS 

N 

Site A's long-tenn ground-water monitoring and investigations to determine the extent of residual soil and ground
water contamination were completed in FY 1995. Surveillance and maintenance activities have also been 
conducted at Plot M since 1973. New monitoring wells were completed at Site A and are now included in the 
long-term surveillance and monitoring program. A range of actions to stabilize low-level contamination are also 
currently being evaluated. 

There are no current or planned Nuclear Material and Facility Stabilization projects at Site A/Plot M. All waste 
management activities are conducted within the scope of environmental restoration. The current owner, the Cook 
County Forest Preserve District, is responsible for landlord activities at the site. 

FUTURE USE 

This report assumes that Site A will be returned to the current owner, the Cook County Forest Preserve District. 
This will occur pending an agreement to permit the area to be returned for Recreational use. This report assumes 
that long-term surveillance and monitoring of ground water and surface streams for a variety of hazardous 
compounds and radioisotopes will occur through FY 2005. 
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ENVIRONMENTAL RESTORATION 

Although Site A environmental restoration activities are voluntary and not regulatory driven, various environmental 
investigations, radiological surveys, and studies have been performed. A comprehensive site characterization, 
completed during FY 1995 defined the nature and extent of radiological and chemical contamination of soils, 
surface water, sediment, and ground water. This investigation defined several areas of surface contamination, 
primarily in the form of heavy metals in shallow soils. The study concluded that: 1) suspect areas 3 and 4 
contained the highest concentrations of both radiological and heavy metal contaminants, 2) infiltration of 
contaminants originating from the surface soil poses little or no threat to the deep water aquifer, 3) ground water 
has been only slightly affected by tritium in the perched water zones near the bioshield burial area; and 4) surface 
water transport of contaminated sediments has the highest potential for moving soil contamination offsite; however, 
concentrations of contaminants of concern in this media are minimal. 

ENVIRONMENTAL RESTORATION MAP 

Bioshield Burial Area 

Legend ' • ElevatedMetalsl ~~~~~~~~~~~~~----~-Elevated Nuclides -~ 

00' Elevated Metals and Nuclides (mixed) 

:::> H·3 Contours (pCi/L) 

Major Environmental Restoration Activity Milestones 

Site A/Plot M 
Remedial Action 
Long-Term Surveillance and Monitoring 

ASSESSMENT 

TASK COMPLETION DATE 
Fiscal Year 

1998 
2005 

Environmental media of concern at Site A/Plot M include air, soil and ground water. Contaminants include low 
levels of various radioisotopes such as uranium and tritium, and hazardous components such as heavy metals. The 
Department is currently evaluating data concerning these areas to determine whether future actions beyond 
surveillance and monitoring are necessary. 

A risk assessment was performed in FY 1995 as part of the site characterization to assess potential impacts from 
contaminants at Site A on human health and the environment if no remedial actions were taken. Human health 
risks from radiological contaminants at Site A were found to be significantly below the probability of developing 
cancer from exposure to naturally occurring background radiation, and risks for recreational users onsite and offsite 
from chemical contaminants at Site A were found to be below the U.S. Environmental Protection Agency's upper 
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limit. In addition, calculated radiological doses for wildlife receptors were found to be well below safe 
benchmarks; however, levels of inorganic chemicals suggest some potential for adverse impact to lower species of 
bio-organisms in contaminated areas. 

REMEDIAL ACTION 

Current environmental restoration plans will entail some short-term remedial actions to include excavation of 
surface soils, and long-term surveillance and monitoring. Restoration waste generated by remedial actions will be 
collected, packaged and classified for shipment to offsite facilities for disposal. This estimate assumes that 
remedial actions will take place in FY 1997, exhuming approximately 1,376 cubic meters (6,802 cubic yards) of 
contaminated surface soils from suspect areas 3 and 4. This waste will be disposed of at an appropriate commercial 
facility. 

Long-Term Surveillance and Monitoring 

The Site A/Plot M Environmental Restoration program currently plans to continue long-term surveillance and 
monitoring of ground water and surface streams, and soil and air for a variety of hazardous compounds and 
radioisotopes. This estimate assumes that these activities will continue until FY 2005. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
a 1 aag.aggp 2995 agag agas AA2Sl 2Q21 we life Fye!e• 

Long· Tenn Surveil. and Monitortng 988 215 e.ooe 
* Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Site A/Plot M provides program management through technical integration and contract-management functions. 
This includes essential technical support, administrative integration, and oversight to the Environmental 
Management program. This support helps to identify and remediate environmental contamination. It includes 
community relations and Environmental Management integration. 

Business management accounts for the greatest portion of program management. This includes progress tracking, 
contract management, facility management, and financial management (budget preparation and control) procedures 
and programmatic guidance, including integrating and reconciling plans and budgets with Area Offices and the 
nationwide Environmental Management program. 

Also included in program management are the senior management personnel for the Environmental Management 
programs and the support groups that provide community relations and program integration support. These staffs 
provide for an integrated Environmental Management program for Chicago Operations Office installations and 
support such activities as preparing this report and assisting with stakeholder involvement. Also included are 
strategic planning, personnel management and training, stakeholder support/public participation, advisory boards, 
and administrative support. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

The Department of Energy employs 1.5 Full-Time Equivalents to support Environmental Management program 
activities at Site A/Plot M. Because the site is currently in the planning phase, the work force consists of only 1.5 
federal and,no contractor personnel. These employees, a project manager and a project control employee, are 
included within the Chicago Operations Office. 

Site Management Structure 

Site A/Plot M is managed by the Chicago Operations Office Environmental Management program. Contracting 
vehicles include the following: management and operations contract, purchase orders and other contracts for 
surveillance and maintenance, health physicists, sample analysis, data management, security services, utilities, 
repairs and maintenance, physical hazards cleanup, and remediation. However, there are currently no formal 
contracts at this site. 
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Future Full-Time Equivalent Needs 

The number of needed Full-Time Equivalents support by Environmental Management in this estimate is assumed 
to decrease after FY 1998, following completion of the remedial action. 

FUNDING ESTIMATE 

The following table presents estimated funding information for Site A/Plot M. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
2QQ5 2Q1Q 2Q15 2Q2Q 2Q25 ag;p lift Cyst,. 

Env1ronmental Restoration 986 215 6,006 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The FY 1996 Baseline Environmental Management Report estimate reflects the Department of Energy's plan to 
streamline and accelerate the Site A remedial action project. which has reduced the estimated costs presented on 
the FY 1995 estimate by approximately 32 percent. After removal of contaminated soils in FY 1998, the site will 
enter a long-term ground-water monitoring phase integrated with the Plot M surveillance and maintenance contract, 
which will conclude in FY 2005. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Chan~e in Change in 
Life Cycle Life Cycle Dol ars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 10,035 1,173 6,006 -2,856 -32 

Waste Management - - - - -

Landlord - - - - -

Program Management 2 - - - - -

Site Total IO,D35 1,173 6,006 -2,856 -32 

1 The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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ILLINOIS FUSRAP SITES 

The only currently active Illinois site within the Formerly Utilized Sites Remedial Action Program (FUSRAP) is 
Madison. The three completed sites in Illinois are Granite City Steel, National Guard Armory, and University of 
Chicago. They are summarized in the overview of the FUSRAP program presented in the Tennessee section of this 
report. FUSRAP was established in 1974 under the provisions of the Atomic Energy Act to identify, investigate, 
and clean up or otherwise control previously decontaminated Manhattan Engineer District and Atomic Energy 
Commission sites, together with other sites assigned to the U.S. Department of Energy by Congress, where 
residual radioactive contamination exceeds current guidelines. 

FUSRAP encompasses 46 sites in 14 states and is funded through the Oak Ridge Operations Office. For a general 
discussion of FUSRAP and associated costs, see the overview of the program presented in the Tennessee section of 
this report. All costs for waste management activities, program management, and relevant landlord activities 
attributable to the Department of Energy are provided for within the scope of environmental restoration. There 
are no FUSRAP sites with either current or planned nuclear material and facility stabilization activity needs. 
Funding for all sites is 100 percent nondefense. 
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MADISON 

The Madison site (formerly Dow Chemical Company plant) is located at College and Weaver Streets in Madison, 
Illinois, across the Mississippi River from St. Louis, Missouri. The site consists of a large, multisectional complex 
of 10 interconnecting buildings with a total area under roof of approximately 130,000 square meters ( 1.4 million 
square feet). The site covers approximately 300 hectares (735 acres). 

LOCALITY MAP 

Madison 

Madison co ·· ···m-rair cc;··--··- -· ······· 
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I 
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Estimated Site Total 

(Thousands of Current Year Dollars) 

Environmental 

1997 Congreaalonal Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

2991 m'e ap1s agag agag 
Environmental Reato111tion 38 458 2,464 

• Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

Low-level radioactive contamination, which is estimated at 7.5 cubic meters (1 0 cubic yards), found in dust on roof 
support beams at the Madison site originated from uranium extrusion and rod-straightening work conducted by the 
Dow Metal Products Division of Dow Chemical Company during the 1950s and 1960s. Dow operated under 
subcontract to Mallinckrodt Chemical Company, a prime Atomic Energy Commission contractor, and supplied 
materials (chemicals, induction heating equipment, and magnesium metal products) and services under purchase 
orders issued by Mallinckrodt. The site was included in FUSRAP in 1992. The Department of Energy's present 
objective at the site is to conduct environmental restoration activities to eliminate, reduce, or otherwise mitigate the 
potential for exposure to radioactive contaminants. 

SITE MAP 

0 450FIEI 

t--i Madison 
0 l3711E18S 

N 

Uranium-238 and thorium-232 were the primary contaminants detected at concentrations exceeding guidelines 
during a 1989 radiological survey. The contamination was found in dust from overhead beams in Building 6, 
where the uranium extrusion and rod-straightening work occurred. Building 6 is a large multistory metal building 
with a concrete floor. The potential for contaminant transport is mainly through airborne particles. Potential 
exposure pathways are inhalation and ingestion of exposed radioactive contaminants. The site is classified as a 
low-priority site based on its inaccessibility and the limited extent of the residual contamination. Because the 
radioactive contamination is localized and limited in extent, it is highly unlikely that, under current use, an 
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individual working in or frequenting these remote areas would receive significant radiation exposure. However, 
additional scoping and survey measurements and sampling are recommended to further define the extent of indoor 
uranium contamination southward to Building 4 and northward further into Building 6. Under current use 
conditions, there is no significant exposure risk to site workers or the general public. 

FUTURE USE 

The site will be released for use with no radiological restrictions after remedial action is complete. This report 
assumes that the property will continue to be used for industrial purposes. 

ENVIRONMENTAL RESTORATION 

Environmental restoration of the Madison site will include removing a total of7.5 cubic meters (10 cubic yards) of 
low-level waste, 1.5 cubic meters (2 cubic yards) of contaminated dust, and 6 cubic meters (8 cubic yards) of 
work-related waste, including worker uniforms and personal protective equipment. Because the site is heavily 
involved in production operations for metal extrusion and machining, the present owner, Spectrulite Consortium, is 
expected to provide a window of opportunity within the next decade during which production operations can be 
interrupted long enough to allow the Department of Energy to remediate the property. 

The environmental regulatory process will focus on compliance with National Environmental Policy Act 
requirements. Key regulators include Environmental Protection Agency Region V, the Illinois Environmental 
Protection Agency, and local governments as appropriate. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

2001 
2002 

Field investigations at the Madison site consisted of a radiological survey in 1989 and a site scoping visit in 1993. 
The survey included gamma scanning of accessible floor and wall surfaces throughout the building and on 
overhead beams; collection and radiological analysis of indoor dust and debris; and determination of direct and 
removable beta-gamma and alpha activity levels on overhead beam surfaces. 

The walkover survey and sampling of dust from overhead beams identified uranium-238 and thorium-232 at 
concentrations exceeding current guidelines. No additional sampling and monitoring of environmental media have 
been conducted because the contamination is inside a building that is currently involved in daily production. 
However, the site scoping visit found the overhead beams to be significantly more complex than originally thought, 
making cleanup more challenging. During the radiological survey, smear samples were taken only on the lower 
sections of the beam design, leaving large amounts of surface area unsurveyed. Conduit and piping that run 
through the overheads also are likely to be contaminated. The cleanup effort will require extensive scaffolding, 
and many areas are not easily accessible. 

The initial site designation report addresses assessments of radioactive contamination. Detailed characterization, 
including sampling and analysis, will be conducted before cleanup begins. 
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REMEDIAL ACTION 

Investigators believe that remedial action was conducted at the Madison site after two major production campaigns 
in the late 1950s and early 1960s; however, no records providing details of the plant cleanup have been located. 

The Department of Energy has not yet performed any remedial action at the site. The selection of a preferred 
cleanup option will be based on results of the upcoming characterization, which will provide further information 
about the nature and extent of contamination and site-specific waste management requirements. 

The scenario used for the Baseline Environmental Management Report cost estimate assumes that the 7.5 cubic 
meters (10 cubic yards) oflow-level waste will be disposed of at an out-of-state commercial disposal facility. The 
cleanup approach is expected to be a streamlined removal action conducted under a Department of Energy 
FUSRAP-expedited protocol that is frequently used for cleanup of small volumes of contamination within 
buildings where there is little threat of contaminant release. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP - Madison Site 

Assessment 
Remedial Action 

EX 1 8!'-2229 

36 

agg• 

32 
425 

• Tots/ Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

2Q12 2Q1§ a gag 

The following table presents estimated funding information for the Madison site. 

Nondefense Funding Estimate 

apaa 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 paa.agoo 2Qlp 2Q15 a gag agaa 

Environmental Restoration 36 456 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Ames Laboratory 

IOWA 

Estimated State Total 

(Thousands of Current Year Dollars) 

Ames Laboratory 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g ~llliiQQQ IQQI aa~a aa~D aaaa 1811 ilfiQ 
Ames Laboratorx 598 410 410 310 310 310 310 

~1811 1818 1811 aaaa 1811 aaaa 1811 
Ames Laboratory 310 310 310 310 310 310 310 

gaa~a IQ~I IQI& 1811 IIIQ i811 a~aa ~lllliiM&II* 
Ames Laboratorx 310 251690 

• Total Llftl Cycle 11 the 1um ol the annual co•tsln con1tant FY 1998 dollars. 
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AMES LABORATORY 
The Ames Laboratory is located on the Iowa State University Campus in the town of Ames, Iowa. 

Luther 

Environmental Restoration 

Waste Management 

Total 

1997 Congressional R:quest 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

Jordan 

• 

LOCALITY MAP 

Napier 

• 

Gilbert 

• 

IOMILIS 

1611LOMEIEIS 

Estimated Site Total 

(Thouaanda of Currant Yaar Do/lara) 

(Five-Year Averagea, Thouaanda of Conatant 1996 Dollars) 

'X'!IMPPP '99' '9'9 39'' 'PIP 39'' 
247 100 100 
351 310 310 3t0 3t0 310 
598 410 4t0 310 310 3t0 

aaO'' '9'9 3M§ 39'9 19§' '9'9 

3t0 310 310 3t0 3t0 3t0 
3t0 310 310 3t0 3t0 3t0 

cxawg 397 ft 39'9 29'' 3989 398' 

310 
3 0 

• Total Life Cycle Is the 1um of the 1nnu11 co•t•ln con1t1nt FY 1996 dollars. 

Shipley 
• 

3919 

3t0 
3t0 

'PM 

310 
310 

3'99 

N 

ute sve•·· 
2,235 

23,455 
25 890 
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FACILITY MISSION 

The Ames Laboratory was established in the 1940's to develop efficient uranium production processes for the 
Manhattan Project. The Laboratory's programs now emphasize research in the preparation, characterization, and 
evaluation of properties of metals and their alloys, especially rare earth metals. Involvement with academic 
programs and graduate students at Iowa State University has been continuous throughout the Laboratory's history. 
Ames Laboratory also performs materials research, high-performance computing, and environmental science and 
management efforts. It seeks solutions to energy-related problems through the exploration of physics, chemistry, 
engineering, applied mathematics, and materials sciences. 

SITE MAP 

0 300FEET 
1-------1 
0 92MI!IIS Ames Laboratory 

N 

There are no current or plannc :1 Nuclear Materials and Facility Stabilization or decommissioning projects at the 
Ames Laboratory. The Department's Office of Energy Research is the landlord at the Ames Laboratory, and this 
baseline report assumes it will remain in this capacity for the duration of this estimate. 

FUTURE USE 

Environmental management at the site is currently scheduled to end in FY 2070, with no further activities planned. 
This estimate assumes that the site will be released to Iowa State University for Industrial use. 
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ENVIRONMENTAL RESTORATION 

Environmental restoration activities at the Ames Laboratory included assessment and remedial action. Long-term 
surveillance and monitoring activities will also be performed to monitor ground water contamination associated 
with the Chemical Disposal Site. See the Site Map for the locations of Environmental Restoration program 
activities. 

Past operations at the Laboratory, principally as a result of waste disposal practices, led to contamination of soils 
and ground water. Contaminants of concern included uranium, thorium, tritium, mercury, thallium, potassium, 
lithium, and kerosene. 

Chemical Disposal Site 

The Chemical Disposal site is a 7,440-square meter (80,000-square foot) waste burial site located north of Ontario 
Street off Scholl Road, east of the Ames Applied Sciences Complex. During its active life from 1958 to 1966, 
radiological and chemical waste was buried in nine unlined pits that vary in size. The largest is 3.8 meters by 1.9 
meters (40 feet by 20 feet), and all are approximately 2 to 2.5 meters (7 to 8 feet) deep. Known pits were located 
on the southeast comer of the site. Waste was reported to be in steel pails, drums, glass containers and plywood 
boxes. Waste consisted of both radiological and hazardous elements. 

Soil and ground-water assessment activities were completed in FY 1994. The results of this assessment determined 
that waste and contaminated soil remaining in the burial pits presented a risk to public health and the environment. 
In FY 1995, an interim remedial action was conducted that involved the excavation and offsite disposal of waste 
and contaminated soil. This baseline report assumes that there will be no further remedial action at the Ames 
Laboratory. All waste generated as a result of remedial actions was disposed of at appropriate commercial 
facilities. Future activities at the Laboratory are assumed to be limited to the long-term monitoring of ground water 
beneath the Chemical Disposal site until FY 2007. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Long· T enn Surveil. and Monitoring 
Direct Program ManagemenVSupport 

f't 'l'tiPPP 
t46 
101 

97 
3 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

iP'P 
97 

Direct Program Management/Support 

2Ql§ agag a pan a gag urn 'YF'G* 
1,700 

535 

Direct Environmental Restoration program management/support at Ames Laboratory consists of program 
planning, and direct project management. The Laboratory does not fund any grants or Agreements-In-Principle at 
this time. 
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WASTE MANAGEMENT 

The Ames Laboratory manages hazardous waste, low-level waste, and very small amounts of low-level mixed 
waste. Because no large-scale treatment, storage, or disposal facilities are planned for the Laboratory, it will 
continue to ship low-level and hazardous waste to offsite facilities for treatment and/or disposal, as appropriate. 
However, low-level mixed waste will be brokered for inclusion in larger shipments for treatment and/or disposal, 
as appropriate. All waste generated at the Ames Laboratory is the result of research and development activities 
conducted by the Office of Energy Research. See the Site Map for the location of Waste Management program 
activities. 

Major Waste Management Activity Milestones 

Low-Level Waste- Disposal Operations 
Hazardous Waste - Disposal Operations 

Low-Level Waste 

TASK COMPLETION DATE 
Fiscal Year 

2070 
2070 

All low-level waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred to 
a central staging area for packaging and certification for shipment and disposal. This estimate assumes that Energy 
Research program activities will generate approximately 534 cubic meters (700 cubic yards) of low-level waste 
through FY 2070. 

The Ames Laboratory does not treat, store, or dispose of low-level waste onsite. All low-level waste is shipped by 
Department of Transportation-approved carriers to the Department's Hanford facility in Washington State for final 
disposal. 

Hazardous Waste 

All hazardous waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred 
to a central staging area for packaging and certification for shipment and disposal. This estimate assumes that 
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Energy Research program activities will generate approximately 403 cubic meters (528 cubic yards) of hazardous 
waste through FY 2070. 

The Ames Laboratory does not treat, store, or dispose of hazardous waste onsite. All hazardous waste is brokered 
and disposed of by appropriate commercial facilities. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a 3laa.auuu aug~ iQ3Q i1U31 auau aua; iUIU 
Low-Level Waste 

Disposal 82 70 70 70 70 70 70 

Hazardous Waste 
Disposal 83 54 54 54 54 54 54 

Direct Program ManagemenVSupport 186 186 186 186 186 166 186 

Tgtal 351 3'2 2'9 3'9 qw 3'9 319 

a au~ iQIQ iUIA iQIQ iiQ~I iiQIQ illl 
Low·Level Waste 

Disposal 70 70 70 70 70 70 70 

Hazardous Waste 
Disposal 54 54 54 54 54 54 54 

Direct Program ManagemenVSupport 186 186 186 186 186 186 t86 
rgtal 3'2 3'9 NO 31Q 3'9 3'9 31Q 

a am au~ auau IQII - iQII i13QQ ~"·'llilll* 
Low-Level Waste 

Disposal 70 5,310 

Hazardous Waste 
Disposal 54 4,195 

Direct Program ManagemenVSupport 186 t3,950 

• Total Life Cycle is the sum ofthe annual costs in const~nt FY 1996 dollars. 

Direct Program Management/Support 

Direct Waste Management program management/support at the Ames Laboratory consists of program planning, 
and direct management of projects. The Laboratory does not fund any grants or Agreements-In-Principle at this 
time. Iowa State University is the managing and operating contractor for the Environmental Management activities 
at the Ames Laboratory. 

DESCRIPTION OF PERSONNEL 

The Department of Energy's Chicago Operations Office has the direct line responsibility for managing the contract 
with the Laboratory. All Full-Time Equivalents and support services contracts for Environmental Management 
program activities at the Ames Laboratory are included within personnel estimates in the Chicago Operations 
Office site summary. 
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FUNDING ESTIMATE 

The following tables present estimated funding information for the Ames Laboratory. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

'X '1'1·'999 '99' 39'9 32'' a gag 393' '939 Ute FYf!nJ' 
Environmental Restoration 247 100 100 2,235 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

Nondefense Funding Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX ''!'·'POP '29' 39'9 39" '239 893' 3939 
Waste Management 351 310 310 310 310 310 310 

ry 393' 39'9 aptn 29'9 39§' 3919 39'6 

Waste Management 310 310 310 310 310 310 310 

fY 8979 '9'§ 39'9 age a '289 '28' 3'99 uta Gve'e· 
Waste Management 310 23,455 

• Total Life 'cycle Is the sum of the annual costs In constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The estimated life-cycle costs for the Ames Laboratory have increased by almost 80 percent over the estimate 
reported in the FY 1995 Baseline Report. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

------------ --------------- --------------- --------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental 3,255 I ,150 2,235 130 6 
Restoration 

Waste Management 8,442 300 23,455 15,313 188 

Landlord - - - - -

Program Management 2 4,362 220 - - -
Site Total 16,059 1,670 25,690 11,301 79 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

The Environmental Restoration program cost estimates for the Ames Laboratory in the FY 1996 Baseline 
Environmental Management Report reflect no major changes in scope, technical approach, scheduling or major 
assumptions from information presented in the FY 1995 report. However, program management costs were 
reported as a separate program cost in the FY 1995 report. This year they are reported at the activity level within 
the Environmental Restoration and Waste Management programs, as applicable. The 188 percent increase in the 
life-cycle cost estimate for Waste Management program activities is due primarily to an extension of the scheduled 
completion date of Waste Management activities from FY 2030 in the FY 1995 Report to FY 2070 in the FY 1996 
Report. 
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Site 

Paducah Gaseous Diffusion Plant 

Total 

State·>l.lde 1997 Congressional Request 

Maxey Flats Disposal Site 
Paducah Gaseous Diffusion Plant 
Total 

Maxey Flats Disposal Site 
Paducah Gaseous Diffusion Plant 
Total 

KENTUCKY 

Estimated State Total 

(Thousands of Current Year Dollars) 

42,3t0 
levels reflect the current estimates for compliance 

and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F'C''Pt2999 aggs ap1p 2Q1S a gag a gap agag 
5,260 

44,032 47,639 95,557 94,216 363,156 235,990 19,359 
49,312 47,839 95,557 94,216 383,156 235,996 19,359 

aagg we '9'' ;gap 29'5 agtp aqss 

35,776 10,205 
35,776 16,265 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

26,400 
4,630,653 
4,857,653 
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MAXEY FLATS 

The Maxey Flats low-level waste disposal site is located approximately 14 kilometers (9 miles) northwest of 
Morehead, Kentucky; 104 kilometers (65 miles) northeast of Lexington, Kentucky; and 320 kilometers (200 miles) 
southeast of Cincinnati, Ohio. The Commonwealth of Kentucky owns the 113-hectare (280-acre) site. 

LOCALITY MAP 

Estimated Site Total 

(Thou•end• of Current Year Dollar•) 

(Five-Year Average•, Thou•end• of Con•tent 1996 Dollar•) 

rx 'ee'·aeee !APR 39'9 a gag 323' 3939 l!f• 9'5'1' 
Environmental Reatoration e 280 28400 

• Tot1l Life Cycle 11 the 1um of the tnnull co111 In con111nt FY 1996 dolltrs. 
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FACILITY MISSION 



PADUCAH GASEOUS DIFFUSION PLANT 

The Paducah Gaseous Diffusion Plant site encompasses 300 hectares (750 acres) inside a 1,369-hectare (3,422-
acre) reservation owned by the Department of Energy. It is located approximately 8 kilometers (5 miles) west of 
the City of Paducah, Kentucky. 

Environmental Restoration 

1997 Congressional Request 

Environmental Restoration 

Environmental Restoration 

I,OOOFEET 

2,438 METERS 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~¥~1U·iQQQ iill ag~g iQ~i aaag iQii 
44,032 47,839 95,557 94,216 383,156 235,990 

~x auaa IQdQ IUdl IQIQ iQii auau 
35,776 10,205 

• Total Lila Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

N 

auag 
19,359 

IQII ~"• Mlila· 
4,830,653 
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FACILITY MISSION 

Construction of the Paducah Gaseous Diffusion Plant began in 1951. Initial operations began in 1952, and full 
operations were initiated by 1955. Currently, the Plant has two primary missions. The first primary mission 
continues to be the enrichment of uranium by a gaseous diffusion process. Since 1991, the plant has only produced 
low-enriched uranium for use as fuel in commercial nuclear power plants. On July 1, 1993, the United States 
Enrichment Corporation, a government corporation formed under the Energy Policy Act of 1992, assumed operation 
of the production portion of the plant. However, the Department of Energy retained responsibility for environmental 
restoration and related waste management activities, which comprise the other primary mission at the plant. These 
activities focus on environmental remediation efforts; environmental compliance; storage, treatment, and/or 
disposition of waste; and the decommissioning of inactive and surplus facilities. 

.51111! 

.l~LOIIIT!I 

SITE MAP 

Paducah 
Gaseous 
Diffusion 

Plant N 

In July 198~. contamination, which included detectable levels of technetium-99 and trichloroethylene, was found in an 
offsite drinking water well north of the Paducah Gaseous Diffusion Plant. To address immediate risks, the 
Department of Energy extended a community water line as an alternative water supply to residences with 
contaminated wells while it pursued long-term remedial actions. Two areas of ground-water contamination, or 
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plumes, have been identified offsite of the plant (that is, Northwest Plume and Northeast Plume) with 
trichloroethylene levels reaching 30,000 parts per billion and technetium-99 reaching approximately 1000 picocuries 
per liter at offsite locations. 

Waste management activities at the Paducah Gaseous Diffusion Plant are included within the scope of the 
Environmental Restoration program. 

Landlord activities are the responsibility of the Department of Energy's Uranium Enrichment program's. This report 
assumes that this responsibility will continue until the shutdown of operations, when it wiJI transfer to the 
Environmental Management program. This report assumes that the Environmental Mangement program will assume 
landlord responsibilities at the site in FY 2005 and will continue in this capacity until decommissioning activities are 
complete. 

FUTURE USE 

This report considered the following factors when making an assumption for future land use: stakeholder input, 
existing Jaws and lease commitments, and the nature of the environmental contamination present at the site. 

FUTURE USE MAP 

Legend 

I2'J I ndustrlal 

111 Recreational 

• Controlled Access · ·-. 

The Department of Energy began preliminary discussions with stakeholders on future land use at Paducah during a 
public workshop on June 30, 1994. Subsequently, it discussed future land use at public workshops on December I, 
1994, January 26, 1995, and September 26, 1995. In addition, the Department has discussed the subject at various 
meetings with the Paducah Gaseous Diffusion Plant Neighborhood Council, the Paducah Gaseous Diffusion Plant 
Environmental Advisory Committee, with city and county offi<;:ials, and economic development interests. 
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On October 24, 1992, the Energy Policy Act of 1992 became effective. This Act established the United States 
Enrichment Corporation, whose charter is to provide uranium enrichment services on a profitable and competitive 
basis at the Paducah Gaseous Diffusion Plant. The original term of the lease is for six years from July 1, 1993, with 
exclusive options to lease such facilities and related properties for additional periods. Lease agreements are also in 
place for the West Kentucky Wildlife Management Area to use certain Department of Energy properties. 

Based on the complex nature of waste (for example, radionuclides, dense nonaqueous phase liquids) present at the 
Paducah Plant, the future use of the site may principally be Industrial. The land may never be appropriate for certain 
uses, such as Residential. 

After considering all the above factors, the Department of Energy Site Office at Paducah considers a combination of 
Industrial and Recreational use as the most likely future scenario for the site. The Gaseous Diffusion Plan Turnover 
Contingency Alternative Missions Plan provides a preliminary list of alternative missions that may be viable options 
for future consideration. It suggests various strategies that could be implemented to evaluate alternative missions in 
detail and pursue others that may be applicable to site reuse. If additional information suggests that an alternative 
land use may be more appropriate, the Department will revise its land-use assumptions accordingly. 

This report assumes that the institutional controls will be required for the life cycle of this estimate. Residual 
contamination and the need for long-term surveillance and monitoring limits options for future use, and this report 
assumes that the plant area will remain under Department of Energy control for governmental Industrial use. 
However, large portions of the surrounding buffer zone could be released for Recreational use. 

The decommissioning estimate in this report assumes that all gaseous diffusion facilities will be removed to grade. 
The site landscape will be significantly changed with low disposal mounds where former structures stood. To the 
extent practical, auxiliary building rubble will be placed in one of the process building mounds. An onsite disposal 
cell will undergo closure and long-term monitoring. Other facilities will be reused for other restricted activities 
consistent with the stakeholder's land-use decision made for the site. 

ENVIRONMENTAL RESTORATION 

The operation of the Paducah Gaseous Diffusion Plant has produced a number of contaminated areas, both at the site 
and beyond its boundaries. Ground water northwest of the site has been found to be contaminated with technetium-99 
and the chlorinated solvent trichloroethylene. The Reactor Fuels program, which involved the reprocessing of spent 
nuclear fuel, introduced technetium-99 at Paducah. Trichloroethylene was used for cleaning metal and machinery 
parts. Polychlorinated biphenyl contamination is present at the site and in offsite drainage ditches. Polychlorinated 
biphenyls were used in electrical equipment, in hydraulic systems, and as a fire retardant. In 1988, the Department 
implemented a Paducah Gaseous Diffusion Plant ground-water program to test residual wells exceeding regulatory 
levels. Municipal water is supplied to all residents with elevated contaminant levels. 

The source areas where environmental releases originally occurred are often referred to as solid waste management 
units and areas of concern. In general, solid waste management units and areas of concern are burial grounds, spill 
sites, landfarms, surface impoundments, and underground storage tanks. Releases from these source areas can 
migrate into the surrounding soils and, in some cases, to the underlying ground water and adjacent surface waters. 
Subsequent investigations revealed that environmental releases from certain solid waste management units and areas 
of concern had migrated to the ground water and surface water, resulting in offsite contamination. 

The site evaluates solid waste management units and areas of concern and groups them together into individual study 
areas known as Waste Area Groupings. The Paducah Plant areas under investigation have been divided into 28 
Waste Area Groupings. There are 204 potential release sites (solid waste management units) from which 
contaminants could migrate. This report does not discuss all of the 28 Waste Area Groupings because many will 
require No Further Remedial Action or are not yet part of the Environmental Restoration program activities. Some 
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Waste Area Groupings have been combined in the following text because the same remedial actions will be applied. 
In all cases, if the excavated soil is clean, it will be landfilled; if it is contaminated, it will be sent to offsite treatment 
and disposal facilities. 

Several laws and regulations govern the Environmental Restoration program at the Paducah Gaseous Diffusion Plant. 
They include the National Environmental Policy Act; the Resource Conservation and Recovery Act; the 
Comprehensive Environmental Response, Compensation, and Liability Act; the Clean Water Act; and the Toxic 
Substances Control Act. Site-specific permits, enforcement orders, and compliance agreements further define the 
specific requirements of these regulations. Although all these regulations impact the Environmental Restoration 
program to some degree, the Resource Conservation and Recovery Act and the Comprehensive Environmental 
Response, Compensation, and Liability Act are considered to be the primary regulations that currently drive the 
majority of investigation and remediation activities at the site. 

In July 1988, ground-water samples collected from residential wells north of the Paducah Gaseous Diffusion Plant 
detected levels of trichloroethylene and technetium-99. Polychlorinated biphenyls were later found downstream of the 
plant in sediment and fish. 

On July 16, 1991, two separate but related permits were issued to the Paducah Gaseous Diffusion Plant: ( 1) 
Hazardous Waste Management Permit and (2) the Hazardous and Solid Waste Amendment Permit. The State of 
Kentucky issued the Hazardous Waste Management Permit to regulate treatment, storage, and disposal units 
permitted prior to the Hazardous and Solid Waste Amendment. The permit contains provisions that require corrective 
action for solid waste management units. The Environmental Protection Agency's Hazardous and Solid Waste 
Amendment Permit is limited to the Hazardous and Solid Waste Amendment provisions of the Resource Conservation 
and Recovery Act, including corrective action requirements for solid waste management units. 

On May 31, 1994, the Paducah Plant was placed on the National Priorities List, making it a high priority for site 
remediation under the Comprehensive Environmental Response, Compensation, and Liability Act. A Federal Facility 
Agreement is being developed to integrate the cleanup process of the Resource Conservation and Recovery Act and 
the Comprehensive Environmental Response, Compensation, and Liability Act into a single comprehensive procedure 
for site remediation. The Federal Facility Agreement is expected to be signed in FY 1996. 

Hazardous waste facilities are operated under Resource Conservation and Recovery Act-permitted status granted by 
the State of Kentucky for five storage and 15 treatment units. The Toxic Substances Control Act regulates waste 
containing polychlorinated biphenyls. Sanitary and inert waste is disposed of in accordance with regulations 
published in Kentucky Administrative Regulations. The Federal Atomic Energy Act of 1954 regulates radioactive 
waste without hazardous or toxic constituents and the Department of Energy Order 5820.2A (September 1988) 
stipulates its management. 

The scope of the Environmental Restoration program includes the costs associated with the characterizing, packaging, 
and shipping of waste. The treatment, storage, and disposal of waste shipped offsite to commercial facilities is also 
included within the scope of the Environmental Restoration program at Paducah. 

Major Environmental Restoration Activity Milestones 

Waste Area Groupings 1 through 28 
Assessment 
Remedial Action 

TASK 

Long-Term Surveillance and Monitoring 

Decommissioning 

COMPLETION DATE 
Fiscal Year 

2035 
2040 
2040 

2025 
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Waste Area Groupings 1-28 

ASSESSMENT 

The Waste Area Groupings at Paducah are being investigated, characterized, and evaluated to determine the types of 
remediation that will be required to comply with Department of Energy, Environmental Protection Agency, and 
Kentucky State environmental regulations. Activities include well construction and sampling, work plan and sampling 
plan development, field investigation, laboratory analysis, risk assessment, treatability studies, and feasibility studies. 

The fieldwork completed to date includes the Phase I and II site investigations associated with the Comprehensive 
Environmental Response, Compensation and Liability Act Administrative Consent Order, field investigations for the 
Northeast and Northwest Plumes, and field work for Waste Area Groupings 1 and 7. Fieldwork has started on Waste 
Area Groupings 17 and 6, and outfall ditches 011/012. 

As a result of the information developed during the site investigation conducted under the Administrative Consent 
Order, the Department concluded that ground water and surface water were the primary pathways for migration of 
contaminants offsite. The investigations also provided sufficient data to divide the site contamination into the 
following categories: 1) media that presents immediate risks; 2) hot spots associated with offsite contamination; 3) 
suspected sources of offsite contamination; and 4) the ground-water and surface-water operable units. These 
categories will provide the primary framework for approaching site remediation and establishing priorities. 

Actions taken to date have focused on imminent threats and hot spots associated with offsite contamination. Minimal 
emphasis has been placed on the contributing sources. Containment of sources prevents ongoing releases to ground 
water and surface water, thereby allowing cleanup of those media based on risk and cost-benefit analyses and 
technically feasible approaches. With existing actions under way to address imminent risks and hot spots associated 
with offsite contamination, the Department of Energy is in the process of shifting program focus to on site sources of 
the offsite contamination, including assessment activities for Waste Area Groupings 22, 6, 1, 7, and 17 in FY 1996. 
This estimate assumes that assessment activies at the Waste Area Groups 22, 6, 1, 7, and 17 will be complete by FY 
2002, FY 1997, FY 2020, FY 2020, and FY 2008, respectively. This report also assumes that all assessments for 
Waste Area Groupings will be completed by FY 2035. 

REMEDIAL ACTION 

Waste Area Grouping 1 includes one active training area and Qne trichloroethylene spill site. Waste Area Grouping 7 
comprises five underground storage tanks at an active waste treatment plant and an inactive sanitary landfill. The 
projected remedial action for the landfill includes installation of an upgradient subsurface barrier supplemented with a 
leachate collection system. Based on risk assessment results, No Further Actions will be required for the rest of the 
solid waste management units in Waste Area Groupings 1 and 7. If remedial actions are required, treatment systems 
and removaVexcavation technologies are currently being planned. This estimate assumes that remedial actions at 
Waste Area Groupings 1 and 7 will be completed by FY 2030. 

Waste Area Grouping 3 consists of three inactive burial pits used to dispose of radioactive and nonradioactive trash, 
equipment, and scrap metal. The Department has identified this unit as a potential source of radionuclide 
contamination. This report assumes that the remedial action will be to cap the area. This report assumes that 
remedial actions at Waste Area Grouping 3 will be completed by FY 2040. 

Waste Area Groupings 4 and 15 consist of underground storage tanks. Waste Area Grouping 4 consists of four 
inactive gasoline and diesel underground storage tanks that are suspected of leaking gasoline, diesel, and associated 
breakdown products. The tanks have been partially removed, and this report assumes that the remaining tanks and 
contaminated soil will be removed as a part of the remedial actions. Waste Area Grouping 15 consists of one 
underground storage tank used to accumulate waste oils, two underground storage tanks used to store petroleum 
products, and one No. 2 fuel oil spill area. The underground tanks will be removed, and the sites will be excavated 
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and backfilled. This estimate assumes that remedial actions at Waste Area Groups 4 and 15 will be completed in FY 
1996 and FY 2040, respectively. 

Waste Area Grouping 6 includes a neutralization tank, an underground transfer line, and a trichloroethylene release 
site near Building C-400. Suspected contamination includes trichloroethylene and technetium-99. In-place vapor 
extraction is the assumed remediation for these sites. This estimate assumes that remedial actions at Waste Area 
Grouping 6 will be completed by FY 1997. 

Waste Area Grouping 8 is located inside the northeast comer of the security fence and consists of four switch yards. 
This report assumes that remedial action will involve excavating the soil and backfilling the area. This estimate 
assumes that remedial action at Waste Area Grouping 8 will be complete by FY 2040. 

Waste Area Grouping 9, located near the center of the plant, consists of four potential release sites. The first 
confirmed release site involves soil contamination around a pipeline and vaults at the Chromate Reduction Facility. 
Contaminants include polychlorinated biphenyls, uranium, and technetium-99. The second site involves an acid 
neutralization tank that received rinsewater from an instrument shop. The third site, the acetylene-building drain pits, 
received waste from an acetylene generation process. The fourth site is an acid neutralization lagoon, which receives 
effluents from the C-71 0 Laboratory. The remedial actions at these sites will involve removing the acid neutralization 
tank, grouting the associated drains and pipelines in place, removing contaminated soils, and backfilling areas with 
clean soil. This estimate assumes that remedial actions at Waste Area Grouping 9 will be completed by FY 2040. 

Waste Area Grouping 10 includes the Kentucky Ordnance Works standpipe, trickling filter and leach field, bum area, 
and toluene spill sites. This site will be transferred to the Department of Defense after the Remedial Investigation is 
complete. 

Waste Area Grouping 12 is associated with the chromate reduction facility that was used to treat chromated cooling 
water before discharge. A phosphate-based corrosion inhibitor later replaced the chromate. The facility's sludge 
lagoon and the full-flow lagoon contain chromium, polychlorinated biphenyls, and uranium. Remedial actions will 
remove the contaminants, stabilize the area, backfill it, and cover it with a multilayered cap. The Department will 
demolish and remove the chromate reduction facility and restore its site. This estimate assumes that remedial actions 
at Waste Area Grouping 12 will be completed by FY 2035. 

Waste Area Grouping 13 includes four lagoons associated with the effluent waste treatment plant and an earthen berm 
in the southwest portion of the plant. The sediments in lagoons and the soils within and adjacent to the berm may be 
contaminated with polychlorinated biphenyls and mercury. When operations cease, the assumed remedial action is in
place vapor extraction to treat the lagoons. The areas will then be stabilized, backfilled, and covered with a 
multilayered cap. The soils at the earthen berm will be washed and removed, and the berm will be backfilled. This 
estimate assumes that remedial actions at Waste Area Grouping 13 will be completed by FY 2035. 

Waste Area Grouping 14 consists of two scrapyards. The site uses these units to accumulate nonradiologically 
contaminated scrap metal. One unit is located in a former fabrication building, and the Department suspects that 
radiological soil contamination is present. The assumed remedial action selected for this site is material removal, and 
is expected to be completed by FY 2040. 

Waste Area Groupings 16, 17, 19, 20, 21, and 23 are numerous potential release or spill sites. Waste Area Grouping 
16 contains six areas contaminated with low-level polychlorinated biphenyls. This includes spill sites and soil backfill 
areas. Waste Area Grouping 17 includes 37 scattered potential release sites that consist of rubble piles. The 
suspected contaminants are radionuclides. Waste Area Grouping 19 consists of seven polychlorinated biphenyl spill 
sites. These resulted from either direct polychlorinated biphenyl spills or from movement of polychlorinated 
biphenyl-contaminated soil used as backfill. The contaminant of concern is polychlorinated biphenyls. Waste Area 
Grouping 20 consists of three soil contamination sites. These units result from either sandblasting activities or from 
the movement of radiologically contaminated soil used as backfill. The contaminant of concern is radionuclides. 
Waste Area Grouping 21 consists of seven areas where soils/sludges have been imported from contaminated areas 
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within the Plant. The contaminants of concern include polychlorinated biphenyls, radionuclides, and metals. Waste 
Area Grouping 23 consists of eight polychlorinated biphenyl spill sites. These sites resulted from 
equipment/transformer oil spills. The contaminant of concern is polychlorinated biphenyls. The remedial action for 
these sites is limited removal of soil and capping, except for Waste Area Group 16, where all of the contaminated soil 
will be removed, and Waste Area Group 17, which will not be capped. This estimate assumes that Waste Area 
Groupings 16, 17, 19, 20, 21, and 23 will be completed by FY 2040, FY 2020, FY 2040, FY 2040, FY 2040, and FY 
2007, respectively. 

Waste Area Grouping 18 is a network of surface water discharge ditches, a monitoring station, and the Big Bayou 
Creek. The remedial action for these sites is selected surface water diversions and removal of hot spots of 
contamination. This report assumes that remedial actions at Waste Area Grouping 18 will be completed by FY 2030. 

Waste Area Grouping 22 consists of four burial grounds. The site used these units to dispose of radioactively 
contaminated metals, uranium metal, and uranium precipitate. In 1987, the Department closed one unit with a 
multilayer cap and a ground-water monitoring plan under Resource Conservation and Recovery Act requirements. 
The contaminants of concern include solvents, radionuclides, and metals. The assumed remedial action is capping, 
which is expected to be completed by FY 2005. 

Waste Area Grouping 24 consists of three scrapyards. The sites used these units to store radiologically contaminated 
scrap metal. The contaminants of concern include radionuclides and metals. The assumed remedial action is removal 
of the scrap and partial excavation and capping, which is expected to be completed by FY 2000. 

Waste Area Grouping 25 consists of nine effluent ditches receiving discharges from the plant. The contaminants of 
concern include radionuclides and metals. An interim action for Solid Waste Management Unit 59 (N\S Diversion 
Ditch) has been completed and consists of an effluent treatment system and sediment control measures. The assumed 
remedial action for the remaining areas includes limited excavation and capping. The estimate assumes that remedial 
actions at Waste Area Grouping 25 will be completed by FY 1996. 

Waste Area Grouping 26 consists of two offsite ground-water plumes, the Northwest and Northeast Plumes. This 
contamination results from past operations and disposal activities at the plant. The contaminants of concern include 
solvents and radionuclides. The site has initiated interim remedial actions, consisting of pump-and-treat systems, for 
both plumes. This estimate assumes that other treatments being investigated will be used, including iron filings, 
carbon filters, and ion exchange units. This estimate assumes that remedial actions at Waste Area Grouping 26 will 
be completed by FY 1999. 

Waste Area Grouping 27 consists of three solvent/radiological spill sites. The contamination resulted from 
landfarming of oil contaminated with solvents, equipment testing, and releases of radiological material. The 
contaminants of concern include solvents and radionuclides. The assumed remedial action includes capping of the 
landfill/landfarm and removal of the septic system, and possibly limited in-situ vapor extraction. This estimate 
assumes that remedial actions at Waste Area Grouping 27 will be completed by FY 1997. 

Waste Area Grouping 28 consists of three sites previously used during plant construction. These sites have been 
identified as potential sources of the northeast ground-water plume contamination. The contaminants of concern 
include solvents, radionuclides, and metals. This report assumes that remedial actions at Waste Area Grouping 28 
will be completed by FY 1999. 

Waste Area Groupings 2 and 11 require remedial action, but are currently part of the decommissioning baseline. 
Waste Area Grouping 2 consists of four pumphouses and cooling towers. These units are concrete wet well pump 
station basins associated with induced-draft cooling towers used to cool recycled cooling water from the process 
buildings. The site that used these units originally contained chromated water, which has now been replaced with 
phosphate water. Waste Area Grouping 11 consists of two impoundments and one tank. The site used these units, 
located at the C-41 0 building, for acid neutralization. The potential contaminants of concern include radionuclides 
and metals. This report assumes that remedial actions at Waste Area Groupings 2 and 11 will be completed in FY 
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2040 and FY 2035, respectively. This report also assumes that decommissioning activities at these Waste Area 
Groupings will be completed by FY 2035. 

Decommissioning 

This report assumes that when uranium enrichment processes are no longer needed, the Department will shut down 
and decommission the Paducah Gaseous Diffusion Plant. Under provisions in the United States Enrichment 
Corporation lease, stabilization and shutdown activities are the responsibility of the Enrichment Corporation, except 
for legacy contamination. During the transition phase, the Department of Energy's Environmental Management 
program will remove all polychlorinated biphenyl-containing oils, lube oils, Freon, and other hazardous materials and 
uranium deposits from the facilities. 

The Department has recently used several different scenarios to reevaluate the estimate for decommissioning the 
gaseous diffusion facilities. The scenario described in this report uses a new approach for recycling process 
equipment and other radioactive metals into usable products. It also includes the onsite disposal of low-level and 
mixed radiological waste. 

The regulatory strategy for decommissioning is based on the May 22, 1995 joint Department of Energy and 
Environmental Protection Agency policy on decommissioning under the Comprehensive Environmental Response, 
Compensation, and Liability Act. This policy provided guidance that indicated a preferred method of conducting 
decommissioning actions at Department of Energy sites, pamely that these activities would be conducted as nontime 
critical removal actions with the associated Engineering Evaluation/Cost Analyses and Action Memorandums 
prepared to document the decisions. Under the Comprehensive Environmental Response, Compensation, and 
Liability Act actions, the analyses will have to incorporate National Environmental Policy Act values and comply with 
the substantive provisions of all applicable or relevant and appropriate requirements, including public involvement. 

As noted in the National Contingency Plan, the Comprehensive Environmental Response, Compensation and Liability 
Act process provides for compliance with the substantive provisions of "applicable or relevant and appropriate 
requirements" unless compliance waivers are obtained from the appropriate regulatory agencies. Additionally, onsite 
Comprehensive Environmental Response, Compensation, and Liability Act actions are exempt from permits. In 
reference to decontamination and decommissioning, this would mean that permits would not be required for air 
emissions, wastewater discharges, or similar activities. Instead, the substantive portions of the laws governing these 
resources would be applicable, and the removal process would not be delayed because of lengthy permit review and 
approval requirements. 

This report assumes that the facilities have gone through the transition phase paid for by United States Enrichment 
Corporation prior to the decommissioning. During this transition phase, it is assumed that all polychlorinated 
biphenyl-containing oils, lube oils, freon, and other hazardous materials and uranium deposits are removed from the 
facilities. 

The first major phase of decommissioning will be the removal of the major components from the process buildings. 
These major components include motors; cell housing and structural framing; compressors and converters; piping and 
valves; instrumentation, instrument panels, and tubing; support equipment; electrical equipment; utilities systems and 
ventilation systems. In general, all equipment will be removed in one piece unless it is more efficient to section for 
removal. The process piping and equipment will be cut loose so that it can be removed from the cell. This report 
assumes that adequate purging and the use of portable high-efficiency particulate air ventilation systems will allow 
personnel to work without respirators. 

Safeguards and security requirements, including nuclear material control and accountability practices for enriched 
uranium, are streamlined to the extent necessary to allow the equipment removal and recycle contractors to perform 
their work unimpeded and efficiently. Contamination control procedures will be adhered to so that the removal 
process does not cause trackout problems or additional cleanup work before the structure can be demolished. 
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Following the removal of the equipment, the Department will remove loose contamination from the internal structural 
components (for example, walls, floors, roofs) with a water spray and/or steam cleaning. The wash water will be 
collected, recycled to the extent possible, treated, and discharged. The Department will dispose of sludges in the 
onsite disposal cell. 

Buildings constructed with transite siding will require removal of these asbestos-containing materials prior to 
structural demolition. The transite siding and other building materials will be wrapped properly and placed in storage 
prior to the demolition of the above-grade structure. 

All of the Gaseous Diffusion Process Buildings will be demolished down to the concrete slabs. Non process buildings, 
buildings that contain nonradiologically contaminated equipment, and process buildings can be demolished by 
conventional means (heavy equipment such as wrecking balls). In most cases, segregation of structural steel for 
recycle will take place during demolition or from demolition rubble using heavy equipment. Demolition rubble will be 
used for in-place backfill in cavities and/or left on the slabs-on-grade and covered with a vegetative layer. All below
grade structures remain with utility lines conduit, trenches, etc. capped off and left inplace. The demolition fill will 
not be placed in a manner that will provide an adequate foundation for future development; however, no free liquids 
will be left in the rubble. 

The Department will transport metal materials removed from the buildings, including structural steel removed during 
building demolition, to Nuclear Regulatory Commission-licensed recyclers. The metal will be disassembled as 
necessary, sized, smelted, milled, recycled where economically feasible, rolled and fabricated into use for products 
such as storage and disposal boxes, barrels and pallets. The Department will transport melt slag and any unused 
metals back to Paducah for disposal. Radiologically contaminated metal waste from recycling will be disposed of in 
the onsite disposal cells. 

Small levels of fixed radioactive contamination will remain on building structures (mainly concrete). An assessment 
of the amount of residual contamination left at the building sites will be performed in the Streamlined Risk Evaluation 
in the Engineering Evaluation/Cost Analysis to ensure that contamination left onsite will not pose an unacceptable 
risk to human health and the environment. This report assumes that all decommissioning activities will be completed 
byFY2025. 

Treatment, Storage, and Disposal 

The Environmental Restoration program directs the safe treatment, storage, and disposal of waste generated by past 
operations and current environmental restoration projects. The United States Enrichment Corporation has operated 
the Paducah Gaseous Diffusion Plant since July 1993 and is responsible for waste from normal plant operations. 
Waste generated by operations prior to July 1993, as well as environmental restoration-generated waste, remain the 
responsibility of the Department of Energy. 

All waste generated is characterized and labeled by type at the site of generation. All waste shipped offsite for 
disposal must be certified to meet the acceptance criteria for disposal at the particular disposal facility. Because of the 
nature of the work performed at the Paducah Gaseous Diffusion Plant, the following waste types are generated and 
stored at the onsite: low-level radioactive waste, hazardous waste, low-level mixed waste, polychlorinated biphenyl 
waste, polychlorinated biphenyl-radioactive waste, asbestos waste, and conventional sanitary waste. 

Waste minimization activities at the Paducah Gaseous Diffusion Plant consist primarily of recycling projects and 
segregation techniques. Current recycling projects involve cardboard, aluminum cans, waste office paper, and spent 
fluorescent light bulbs. Projects being prepared are recycling polychlorinated biphenyl materials, such as 
transformers and capacitors for the metal, and recycling the lead metal waste stream from lead-acid batteries. Other 
projects such as scrap metal recycling are still in the planning stages. 
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This report assumes that the Department of Energy will leave approximately 55 cubic meters (72 cubic yards) of 
transuranic waste and 244,120 cubic meters (319,797 cubic yards) of low-level mixed waste from the Paducah 
Gaseous Diffusion Plant remedial actions and decommissioning in the areas of containment. All other waste will be 
treated and disposed of offsite or placed in the onsite disposal cell. 

Low-level and mixed radiological waste from decommissioning the Paducah facilities will be disposed of in an 
engineered facility. The engineered disposal cell will be located onsite so that any resulting low-level waste or mixed 
waste generated from the recycle process can be placed in the cell. Instead of the traditional permitting process, a 
Comprehensive Environmental Response, Compensation, and Liability Act Remedial Investigation/Feasibility Study, 
followed by a Record of Decision, will be used to determine the acceptability for siting the onsite disposal cell. An 
assessment of the risk of the on site disposal cell will be performed as part of the Comprehensive Environmental 
Response, Compensation, and Liability Act process. One of the goals of this process is to pre-qualify the waste for 
placement in the onsite disposal cell and to identify any waste streams that are not appropriate for onsite disposal. 

The generation rate for low-level mixed waste at the Paducah site during 1994 was approximately 50 cubic meters 
(65.5 cubic yards). Mixed waste generated includes liquids, solids, sludges, and soil contaminated with hazardous 
waste and polychlorinated biphenyl constituents. The types of waste that will be accepted for mixed waste storage at 
the Paducah site are identified in the Resource Conservation and Recovery Act Part-B Permit. The Paducah Gaseous 
Diffusion Plant Site Treatment Plan outlines plans and schedules for treatment of mixed waste. Liquid mixed waste 
treatment at the K-25 Site Toxic Substances Control Act Incinerator totaled approximately 322,200 kilograms 
(716,000 pounds) for FY 1995. Approximately 1,090 cubic meters (1 ,428 cubic yards) of mixed waste is inventoried 
and stored at the Paducah site. Waste storage facilities consist of four Resource Conservation and Recovery Act
permitted units. A fifth storage facility will be operational by May 1996 and will provide roughly 900 cubic meters 
( 1,179 cubic yards) of additional mixed waste storage space. No mixed waste is currently being disposed of onsite. 
Plans are currently under way to ship mixed waste to Envirocare of Utah for disposal. The first shipment took place 
in the summer of 1995. Shipment of liquid mixed waste to the K-25 Toxic Substance Control Act Incinerator will 
continue in FY 1996. Decommissioning waste will be disposed of in the onsite disposal cell. 

This baseline report estimates that approximately 212,860 cubic meters (278,84 7 cubic yards) of solid low-level 
mixed waste (mostly soils) will be generated by remedial actions will remain in the area of containment during the life 
cycle of this estimate. This report assumes that approximately 330 cubic meters (432 cubic yards) of liquid low-level 
mixed waste will also be generated by remedial activities. 

This report further assumes that approximately 9,854 cubic meters (12,909 cubic yards) of solid transuranic waste 
and 767 cubic meters (1,005 cubic yards) of liquid transuranic waste will be generated during remedial action and 
decommissioning activities. Most of this waste is in the form of mixed transuranic contaminated soil. All transuranic 
and mixed transuranic waste will be temporarily stored onsite until it can be shipped to the Waste Isolation Pilot Plant 
in Carlsbad, New Mexico. 

Low-level waste generated at the Paducah site is primarily uranium-contaminated materials. During FY 1994, the 
Paducah site generated 685 cubic meters (897 cubic yards) of solid low-level waste. All solid low-level waste 
generated is placed in storage. Liquid low-level waste is placed in storage to await onsite treatment. No solid low
level waste is treated onsite. Liquid low-level waste (wastewater) may be treated onsite at the carbon filtration unit or 
the lime precipitation unit. Low-level non wastewater is also not treated onsite. The Paducah site low-level waste 
storage facilities consist of modified portions of former uranium enrichment process buildings and the use of outside 
storage areas. Approximately 5,700 cubic meters (7,467 cubic yards) of low-level waste is stored onsite. Additional 
low-level waste storage space will be provided on site because of the construction of the new environmental restoration 
waste storage facility, which will provide roughly 460 cubic meters (603 cubic yards) of storage area. No low-level 
waste is disposed of at the Paducah site. Future disposal for low-level radioactive waste generated at Paducah will be 
provided by offsite facilities or at central disposal facilities to be developed for the Oak Ridge Reservation. 
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This baseline report assumes that low-level waste from decommissioning of the gaseous diffusion facilities will be 
stored in the onsite disposal cell described above. This report assumes that approximately 785,975 cubic meters 
(1,029,627 cubic yards) of solid low-level waste will be generated and left in the area of containment during the life 
cycle of this estimate. Most of this waste is metal and debris resulting from the decommissioning activities. This 
report assumes that usable metal will be recycled, and the recycling residuals and debris will be placed in the onsite 
disposal cell. This report also assumes that approximately 1,023 cubic meters (1 ,340 cubic yards) of liquid waste will 
be generated during decommissioning activities. 

All hazardous waste generated at the Paducah site, including all waste subject to Resource Conservation and Recovery 
Act and Toxic Substances Control Act regulations, is managed as mixed waste. The Paducah site Resource 
Conservation and Recovery Act Part B permit identifies the types of hazardous waste capable of being generated and 
stored at the Paducah site. The onsite facilities available for treatment of liquid hazardous waste at the Paducah site 
are the C-400 activated carbon absorption unit and the northwest pump-and-treat facility. The Paducah site has no 
specific storage facilities for hazardous waste because it is stored as mixed waste in four mixed waste storage 
facilities onsite. 

This baseline report assumes that approximately 706,718 cubic meters (925,801 cubic yards) of solid hazardous 
waste will be generated and left in the area of containment during the life cycle of this estimate. Most of this waste is 
soil resulting from the remedial actions. This report assumes that approximately 94 7 cubic meters ( 1 ,241 cubic 
yards) of hazardous liquid waste will also be generated by remedial activities. 

During FY 1994, industrial and sanitary solid waste generation rates at the Paducah site totaled approximately 5,500 
metric tons (5,000 tons). The C-746-S Landfill was required to close on June 30, 1995. The new contained landfill 
(C-146-U) became operational June 30, 1995. No treatment of solid waste will be performed at the Paducah site. No 
storage of solid waste is proposed onsite with the exception of legacy waste identified for disposal at C-746-U 
Landfill. Solid sanitary/industrial waste will be collected and transported to the C-746-U contained landfill at the 
Paducah Site. 

This baseline report assumes that approximately 39,402 cubic meters (51 ,617 cubic yards) of solid sanitary, 
industrial, and asbestos waste will be generated and left in the area of containment during the life cycle of this 
estimate. Most of this waste is metal resulting from the decommissioning of the gaseous diffusion facilities. This 
report also assumes that approximately 105 cubic meters (138 cubic yards) of sanitary, industrial, and asbestos liquid 
waste will be generated. 

All polychlorinated biphenyl waste generated at the Paducah site is managed as radioactive waste unless verified to be 
nonradioactive. Currently, only potentially surface contaminated waste can be surveyed and verified non-radioactive 
by Department of Energy-approved procedures. The generation rate for polychlorinated biphenyl waste during 1994 
was approximately 550 cubic meters (721 cubic yards). An onsite facility available for treatment of wastewater 
containing polychlorinated biphenyls is the C-400 Activated Carbon Adsorption Unit. No treatment capabilities exist 
for polychlorinated biphenyl waste at the Paducah site. Approximately 3,600 cubic meters (4,716 cubic yards) of 
polychlorinated biphenyl waste is stored at several storage units. These storage facilities are modified portions of 
uranium enrichment buildings and new constructed facilities. The newest facility is C-753-A, which provides 
approximately 1,885 cubic meters (2,469 cubic yards) of storage space. No polychlorinated biphenyl waste is 
disposed of at the Paducah site, except treated wastewater as allowed under the Kentucky Pollutant Discharge 
Elimination System. This report assumes that the waste will be shipped to the K-25 Site in Oak Ridge, Tennessee, for 
treatment at the Toxic Substances Control Act Incinerator. 

This baseline report assumes that approximately 32,877 cubic meters of polychlorinated biphenyl waste will be 
generated and left in the area of containment during the life cycle of this estimate. Approximately 33 percent of that 
waste is soil resulting from the remedial actions. This report assumes that remedial activities will generate 
approximately 382 cubic meters (500 cubic yards) of polychlorinated biphenyl liquid waste. 
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Long-Term Surveillance and Monitoring 

All costs associated with long-term surveillance and monitoring are included as one line item in this estimate. These 
activities are expected to continue for a five-year period following the conclusion of remedial action and 
decommissioning activities. This report assumes that, after that time, the responsibility will be returned to the other 
federal users of the site. This report also assumes that long-term surveillance and monitoring activities at the Paducah 
Gaseous Diffusion Plant will continue until FY 2040. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiQQQ auu~ au~u iQ~I IQIQ lUll au~u 
Waste Area Groups 1·28 

Assessment 7,188 1,231 1,370 2,060 4,004 13,884 1,401 
Remedial Action 10,551 9,108 1,090 6,841 1,253 4,875 8,669 

Decommissioning Area Actions 
Assessment 120 180 4,066 
FaciNty Decommissioning 3,166 3,166 48,327 39,798 91,384 54,830 

Treatment, Storage, and Disposal 14.404 20.493 28,889 25,561 272,948 156,298 3,240 
Long-Term Surveil. and Monltonng 2,053 6,798 8,778 9,142 8,028 5,593 5,593 
Direct Program Management/Support 6,671 6,924 6,924 6,748 5,539 730 456 
Tgtnl 1'9at1 4zoaa 8§557 14?18 a'a '5' 2ase#§ 18@§8 

~auaa IQ'g lrldl IQIQ iiQII iiQIQ IQII ~~~~'lila* 
Waste Area Groups 1·28 

Assessment 3,141 1,959 161,086 
Remedial Action 26,603 6,954 378,715 

Decommissioning Area Actions 
Assessment 21,830 
FaciHty Decommissioning 1,203,352 

Treatment, Storage, and Disposal 2,609,161 
Long-Term Surveil. and Monltonng 4,632 926 257,717 
Direct Program Management/Support 1,400 388 178,791 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management functions provide essential administrative and oversight to the environmental restoration 
activities at the Paducah Gaseous Diffusion Plant. This support focuses on ensuring proper identification, 
characterization, remediation, and revitalization of the contaminated sites. Business management accounts for a large 
portion of the program management. It includes progress tracking, contract management, facility management, and 
financial management (budget preparation and control) for the Paducah projects. Project management personnel for 
the Lockheed Martin Energy System, Inc. and support groups provide project management support skills as well as 
coordination with the other sites in th~ Oak Ridge Operations Office. 

Federal employees oversee the contractors for the Paducah Gaseous Diffusion Plant Environmental Restoration 
program. However, their costs are included in the Oak Ridge Operations Office section of this report along with the 
Integrating Contractor Central Operations Office Support. 
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LANDLORD ACTIVITIES 

The Department of Energy's Uranium Enrichment Programs is the landlord for the Paducah Gaseous Diffusion Plant. 
Because there are no directly appropriated landlord costs at the Paducah site, funds for landlord activities are obtained 
through the budget process for ongoing Environmental Restoration, Waste Management, and Uranium Enrichment 
program activities or legacy activities at the plant. Each year, all programs supported by the Paducah Gaseous 
Diffusion Plant landlord provide planned budget requests based on prioritization. Landlord activities include security, 
fire protection, emergency management, waste management, corrective actions, general plant maintenance, roads and 
ground, and decommissioning of property and facilities retained by the Department of Energy. In addition, the 
landlord leases portions of the land and facilities to the United States Enrichment Corporation for uranium enrichment 
production. 

This report assumes that, once production discontinues at the site, the Department of Energy's Environmental 
Management program will be the landlord for the facilities. The activities will mostly be surveillance and 
maintenance (for example, fire protection and security) of the facilities until they can be decommissioned. This 
estimate assumes a ten-year period between discontinued operations and the start of decommissioning. 

DESCRIPTION OF PERSONNEL 

Current Composition 

Employees of Lockheed Martin Energy Systems include engineers, scientists, technicians, managers, construction 
crafts personnel, operators, laborers, and general workers, administrative professionals, general administrators, and 
managers. Because there are few waste operations facilities at Paducah, there are fewer operators at this site than at 
other facilities. This report expects this work force to remain relatively stable through 1997. In addition, the 
Department of Energy contracts to Science Applications International Corporation and Foster Wheeler. Both 
companies predominantly employ scientists and engineers. MK-Ferguson is the construction contractor. Lockheed 
Martin subcontracts to a variety of engineering, consulting, and site investigation firms, including several small 
disadvantaged businesses under the Small Business Administration "Sa" set aside program. The costs for the federal 
Full-Time Equivalents are included in the Oak Ridge Operations Office section of this report. The following table 
presents the contractor work force by skill mix. 
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Full-Time Equivalent Composition Table* 

* The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

In accordance with the Energy Policy Act, the Department of Energy leased the plant production operations at 
Paducah Gaseous Diffusion Plant to the United States Enrichment Corporation for five years, effective July 1, 1993. 
The Department of Energy and the United States Enrichment Corporation have negotiated the lease of specific plant 
facilities, written in a Memorandum of Agreement defining their respective roles under the lease, and developed the 
administrative program elements necessary to support their respective roles. Under these agreements, the Department 
of Energy retains the environmental restoration and waste management functions at the Paducah Gaseous Diffusion 
Plant; these operations are currently managed by Lockheed Martin Energy Systems, Inc. Plant production operations 
are currently managed by the subsidiary corporation, Lockheed Martin Utility Services, Inc. 

Lockheed Martin Energy Systems is the integrating contractor for the environmental restoration activities at Paducah 
for the Department of Energy. They integrate their own work activities as well as those of the Department of Energy 
prime contractors for technical support, engineering, and construction and their own subcontractors for site remedial 
investigation work. 

The Lockheed Martin Energy Systems contract has recently been extended for two years. As part of contractual 
reform, Lockheed Martin has committed to incentive contracting. An increasing number of Lockheed Martin
managed activities will be task order contracts. The primary features of these task order projects are as follows: 
contracting companies function as a team; the Department of Energy and the team negotiate terms of the project; the 
team collects an incentive fee for finishing under budget, but absorbs a percentage of any cost overrun; the 
Department of Energy shares risk for cost overruns; and streamlined bid specifications simplify the process and 
reduce cost estimates. 

This report assumes that decommissioning of the plant will be managed by a decommissioning project management 
contractor who will perform the project management services necessary to execute the project and is the contractor 
responsible for the overall success of the project. The Department of Energy and the decommissioning project 
management contractor will use an incentive contracting approach with various subcontractors. 
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Future Full-Time Equivalent Needs 

This estimate assumes that the mix of needed Full-Time Equivalents supported by the Environmental Management 
program will remain fairly stable. However, in FY 2015, when decommissioning activities begin, the mix and number 
of Full-Time Equivalents should change substantially. The yearly budgets will be substantially higher and all areas of 
employment will rise. As the buildings are cleared and demolished, heavy equipment operators, laborers, and health 
and safety personnel will be needed. The construction of the onsite disposal cell will also require construction 
workers. This report assumes that because permitting and reporting activities will be streamlined, the numbers of 
technical and administrative personnel will not increase as dramatically. 

FUNDING ESTIMATE 

The following tables present funding information for the Paducah Gaseous Diffusion Plant. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 aps.aqgg a goa 2QlQ ?Qlfi a gag a gas a gao 

Environmental Restoration 43,866 47.674 95.557 94,2t6 383,156 235,990 19,359 

FY aga5 2Q4Q 2Q45 2Q5Q 2Q55 aggg 
Environmental Restoration 35,776 10,205 4,828,995 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
FY 1 !26-2QQQ 2Q1Q 2Ql§ 2Q2Q a gag life G'Slf 

Environmental Restoration 166 166 1,658 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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COMPARISON WITH PREVIOUS ESTIMATE 

The 1996 life-cycle estimate of $4.8 billion for the Paducah Gaseous Diffusion Plant represents a nine percent 
decrease from the 1995 estimate of $5.3 billion. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in 
Change in 

Life Cycle Life Cycle Dollars 
Percent 

------------ ------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 4,725,084 53,600 4,830,653 159,169 3 

Waste Management - - - - -

Landlord - - - - -

Program Management 2 617,270 5,400 - - -

Site Total 5,342,353 59,000 4,830,653 -452,700 -9 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

The FY 1995 Baseline Environmental Management Report used an estimate for decommissioning the gaseous 
diffusion plants that was prepared in FY 1991 by Ebasco Corporation for the Department of Energy. That estimate 
was for a "clean closure" of the site. This included removing everything from the buildings, treating the contents at 
major support facilities (low assay decontamination facilities) and disposing of the waste offsite. The new estimate 
assumes that much of the metal in the buildings and process equipment will be recycled and that waste will be 
disposed onsite. These assumptions reduce the cost and schedule for decommissioning the facilities. 
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W.R. Grace & Company 

MARYLAND AND DISTRICT 
OF COLUMBIA 

DOE Headquarters 

W.R. Grace & Company 

Total 

DOE Headquarters 
W.R. Grace & Company 
Tolal 

DOE Headquarters 
W.R. Grace & Company 
Total 

DOE Headquarters 
W.R. Grace & Company 
Total 

Estimated State Total 

{Thousands of Current Year Dollars) 

These levels reflect the current estimates for compliance 
6t1,609 and agreements (as of March 1996}, see Readers' Guide. 

(Five· Year A vereges, Thousands of Constant 1996 Dollars) 

~~llliiQQQ IQQI aa~u I&~ I iQiD iiQII auaa 
707,799 587,082 525,903 520,188 497,151 360,817 284,948 

228 4,070 
707 799 587,310 529 973 520,188 49715t 360 817 294,948 

gaaa1 IQIQ IQII iiUIU 1811 1818 iiDII 
52,790 41,689 22,587 12,110 7,935 7,645 6,832 

52 790 41 889 22 587 12,110 7 935 7,645 8,832 

gag~g 18~1 iii DIU lUll IDID IIIII a~aa ~Ill &Kill* 
7,081 292 234 234 234 18,217,656 

21,493 
7081 292 234 234 234 18 239,149 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Program Direction 

Program Management 

Technology Development 

Total 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1996 Appropriation 679,9()() These levels reflect the cu"ent estimates for compliance with applicable statutes 
1997 Congressional Request 611,809 and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Program Direction 

Program Management 
Technology Development 

Total 

Program Direction 

Program Management 
Technology Development 

Total 

Program Direction 

Program Management 

Technology Development 

Total 

f)' 1 !!t2QRP 
71,532 

214,594 
421,673 
707,799 

ey agas 
26,395 
26,395 

52,790 

eyawg 
3,531 
3,531 

7061 

2995 

66,002 
132,004 
389,076 
587,082 

2MQ 

20,844 
20,844 

41,689 

agzs 
146 
146 

292 

•• Total Lite Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 

2QlQ 2Q15 a gag 
59,124 58,482 55,892 

118,248 116,963 111,783 
348,531 344,744 329.476 
525,903 520,188 497151 

39'5 apsq agss 
11,294 6,055 3,968 
11,284 6,055 3,968 

22 587 12110 7 935 

a gnp 2QDI a gag 
117 117 117 
117 117 117 

234 234 234 

Defense Funding Estimate 

2Q25 

45,703 
45,702 

269,412 
360,817 

22'9 
3,823 
3,823 

7645 

2Qft§ 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Fl' ~llliaiiiP iPPI i239 12~~ aoae aoa~ 
DOE Headsuartera 707,799 587,082 525,903 520,188 497,151 360,817 

alii IIWI illl~ iP~P ao~~ 1212 
DOE Headquarters 52,790 41,689 22,587 12,110 7,935 7,645 

Fl'IIU;O 19~~ 1219 121~ lAIR 121~ 
DOE Hea~uarters 7,061 292 234 234 234 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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a gag 
36,093 
36,093 

212,763 
284,948 

2Qfi5 

3,416 
3,416 

6,832 

21QQ 

aoao 
284,948 

121~ 
6,832 

1399 

Uta GYEfs* 
2,363,242 
4,276,039 

11,578,374 
18,217,656 

~~~~ 'iKiibf 
18,217,656 



HEADQUARTERS PROGRAM FUNCTION 

The Environmental Management program includes approximately 700 federal employees at Headquarters 
and approximately 2,000 federal employees in the field. Headquarters is responsible for providing 
direction, resources, and priorities to the field staff for the successful completion of safe and 
environmentally acceptable projects and activities. The Headquarters staff acts as an information source 
providing analysis, options, and information to shape the Department's environmental management 
policies and strategies, while also advocating these programs to Congress, the Office of Management and 
Budget, and to national stakeholders. Headquarters staff also acts as a national manager, measuring 
performance and integrating field activities across the complex. 

In many respects, Headquarters acts as a centralized manager for the program's various functions, 
including the waste management, environmental restoration, technology development, nuclear materials 
and facility stabilization, and landlord areas. Specifically, Headquarters not only develops policy and 
guidance for environmental management activities, but also ensures that they are carried out in a manner 
that protects human health and the environment. Further, Headquarters is responsible for developing, 
implementing, and maintaining an aggressive basic and applied research and development program to 
provide innovative solutions to the Department's environmental problems. 

PROGRAM DIRECTION 

Program Direction provides funding only for federal employees. This is a departure from the 1995 
Baseline Report, in which both Headquarters and Operations personnel were included in the Headquarters 
site summary. The Program Direction account funds salaries, benefits, travel, and training. 
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PROGRAM MANAGEMENT 

Program management and support activities at Headquarters provide general technical contractor support 
services for all elements of Headquarters. For the 1995 Baseline Report, transportation management, 
which was funded at approximately $20 million in FY 1995, was described as a separate section. This 
function was funded at approximately $1 million in FY 1996 and is incorporated into the program 
direction and management functions in the 1996 Baseline Report. 

Science and Technology Development Program Area 

Developing new technologies to address the environmental challenges facing the Department is an integral 
part of the Environmental Management program. The mission of the Technology Development program, 
established within the Environmental Management Office of Science and Technology, is to provide new or 
improved environmental cleanup technologies and systems that reduce cost and reduce risk to the 
environment and human health, as compared to existing baseline capabilities. This mission also 
encompasses developing new technologies and systems where no effective or economically viable solution 
exists. 

To this end, the Office of Science and Technology carries out an aggressive national research and 
development program to meet environmental restoration, waste management, and nuclear materials and 
facility stabilization needs. The program conducts applied and basic research related to environmental 
cleanup technologies. Applied research is directed toward specific focus areas such as mixed waste tanks, 
contaminated soils and ground water, landfills and unneeded facilities scheduled for deactivation, and 
stabiltzation and decommissioning. Basic research is part of a teaming effort with the Department of 
Energy's Office of Energy Research. At a broader level, basic research concentrates on the application of 
essential sciences such as physics and chemistry to environmental problems. 

Environmental Management Science and Risk Policy 
Initiative 

Planning for the Science Program began 1995 in response to a congressional mandate (conference report 
on the FY 1996 Energy and Water Appropriations Act) to focus on long-term, basic science research as the 
key to developing innovative and cost-effective cleanup methods. The decision to create the program also 
follows through on recommendations from stakeholder groups, including environmental experts from the 
National Academy of Science through the Secretary of Energy Advisory Board. 
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The Office of Science and Risk Policy is responsible for developing risk policy, requirements, and 
guidance to ensure that risk analysis theory and processes are integrated into coherent decisionmaking 
processes. The goals of these processes must be to meet Departmental missions while protecting public 
health, work health and safety, ecosystem viability, and cultural and national resources through integrated 
risk analysis practices that address technical, legal, and social elements. 

Environmental Management Foc~s Areas Initiative 

Five major remediation and waste management problem areas within the nuclear weapons complex are 
currently the focus for action based on risk, prevalence, or need for technology development. The 
Technology Development program is implementing this initiative in a way that promotes broad-based 
coordination and integration of efforts and ensures meaningful participation from stakeholders, technology 
developers, user sites, regulators, and business sectors. The focus areas thus far are: high-level waste 
storage tank remediation, mixed waste, landfill stabilization, contaminant plumes containment and 
remediation, and decontamination and decommissioning. Technical management of the focus areas has 
been delegated to specific Operations Offices, as indicated in the following map. Further descriptions of 
focus area technologies and the technical needs and activities follow. 

Richland 
Operations Office 

Tanks 
Focus Araa 

Idaho 
Operations Office 

Mixed Waste 
Focus Area 

NATIONAL FOCUS AREA LEAD SITES 

Morgantown Energy 
Technology Center 
Decontamination & 
Decommissioning 

Focus Area 

Department of Energy 
Headquarters 
Crosscutting 
Focus Area 

Savannah River 
Operations Office 

Landfill 
Focus Area 

& 
Plumes 

Focus Area 

Office of Science and Technology Crosscutting Programs 

The Office of Science and Technology has established "crosscutting" programs that can be used by several 
or all of the focus area programs. 

Efficient Separations: Develops separation and treatment technologies to extract radionuclides from waste, resulting 
in reduced volumes and improved waste form quality. These technologies are needed to remediate sites, decontaminate 
and decommission facilities, and address contaminated ground water and soils. 

Characterization, Monitoring, and Sensors: Develops systems to characterize, monitor, and analyze waste. 

Robotics: Develops robotic systems that automate the handling and processing of waste. 

Technology Integration: Fosters research and developing partnerships with key target entities (sites, users, the public, 
Tribes, regulators, private industry, and universities) to ensure that innovative technical solutions are acceptable and 
commercially available. 
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Industry and University Programs: Ensures private industry and university participation in developing and 
implementing innovative technologies through Program Research and Development Agreements and Research 
Opportunity Announcements. 

TANKS FOCUS AREA 

The Tanks Focus Area will provide technologies to safely and efficiently remediate 332 underground 
storage tanks that have been used to process and store over 100 million gallons of radioactive and chemical 
waste. Only small quantities of the waste have been treated and disposed. Further, many of the tanks have 
exceeded their life expectancies, and some tanks are leaking. The Tanks Focus Area is concentrating on 
the problems at four locations: the Hanford Site, Idaho National Engineering Laboratory, Oak Ridge 
Reservation, and Savannah River Site. 

Technologies are needed to characterize, retrieve, and pre-treat the waste before radioactive components 
are immobilized, as well as to ensure a safe working environment in and around the tanks. Specific 
technology needs and activities in five major areas have been identified: 

Safety: Demonstrate tank leak detection, monitoring, and inspection systems. 

Characterization: Demonstrate advanced hot cell analytical techniques, in situ characterization systems, and process 
monitoring and control technology. 

Waste Immobilization: Demonstrate and gain acceptance for immobilization/vitrification techniques for secondary 
and low-level waste. 

Waste Pre-treatment: Demonstrate supernate, sludge, and solid-liquid separation. 

Waste Retrieval and Tank Closure: Demonstrate enhanced and alternative waste retrieval processes and tank 
closure. 

MIXED WASTE FOCUS AREA 

The Mixed Waste Focus Area is a national program that is implementing an integrated, systematic 
approach to developing customer-identified treatment systems for the Department's national inventory of 
low-level mixed waste. New technologies are needed to improve or introduce treatment for an estimated 
174,000 cubic meters (227 ,940 cubic yards) of mixed waste in accordance with state and federal 
regulations, and in cooperation with national and local stakeholders. 

The technical objectives of this focus area are aimed at supporting national technology needs by 
demonstrating and delivering technologies and systems capable of treating or supporting the treatment of 
mixed waste. The technology needs have been classified into four areas: 

Characterization System Product Development: Development efforts will emphasize improving current systems for 
pre-treatment, treatment, and post-treatment certification activities. Future characterization systems will provide 
improvements in the areas of radiological characterization, alpha assessment, and non intrusive assay. Anticipated 
benefits include improved waste analysis that provides more reliable characterization information and substantially 
reduces radiation exposure to workers and the environment. 

Treatment System Product Development: Development activities will emphasize improving hazardous component 
destruction, enhancing treatment system containment, and complying with regulatory standards. Future systems will 
provide broader capabilities, better performance, and more reliable final waste forms than existing systems. Initial 
development of waste treatment technologies has focused on systems that primarily involve high temperature, thermal 
treatment processing for the large majority of the mixed waste in the complex. 

Effiuent System Product Development: Emphasis in the development of off-gas treatment systems will focus on 
satisfying emission limits imposed by state and federal regulations, which will be key to the implementation of the 
baseline technologies. The Mixed Waste Focus Area is particularly concerned with technology development to ensure 
the destruction of chlorinated hydrocarbons such as polychlorinated biphenyls, dioxins, and furans. 
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Final Waste Form Product Development: The key to ultimate disposal of treated mixed waste will be the form in 
which the mixed waste is left after treatment. Development of final waste forms will be initially defined based on the 
type of treatment, but ultimately, the disposal sites will dictate the final waste form. The development of technologies 
that favor a final waste form acceptable to the disposal site is emphasized. 

LANDFILL STABILIZATION FOCUS AREA 

Landfills at Department facilities contain over three million cubic meters (3.9 million cubic yards) of 
buried waste, the majority of which is located at seven different sites. The waste is buried on pads or in 
trenches, sumps, ponds, pits, cribs, heaps and piles, auger holes, caissons, and sanitary landfills. The types 
of waste being addressed by the Landfill Stabilization Focus Area include transuranic waste, low-level 
radioactive waste, hazardous waste, Greater-Than-Class-C radioactive waste, mixed hazardous/transuranic 
waste, and mixed hazardous/low-level waste. About half of the waste was disposed of before 1970, when 
regulations permitted commingling of hazardous and radioactive materials. Most of the hazardous and 
radioactive buried waste is problematic because containers have been breached, creating a threat to the 
surrounding environment and the public. Technology needs are in six categories. 

Assessment: Determine boundaries of landfill waste; identify and locate specific waste forms, such as drums, large 
metal objects, and voids; characterize waste and determine constituent concentrations; focus on nonintrusive 
technologies. 

Containment: Improve surface barriers or caps to prevent migration or leaching of contaminants; develop vertical and 
horizontal barriers using advanced materials. 

In Situ Treatment: Develop techniques to alter physical, chemical, and/or toxicological properties to achieve 
contaminant immobilization. 

Disposal: Develop innovative methods to improve landfill performance and cost-effectiveness. 

Retrieval: Develop remote-operated equipment to retrieve radioactive and/or mixed waste and specialized dual-arm 
robotics techniques for hot spot retrieval. 

Treatment: Develop pre-treatment techniques to minimize waste; primary treatment methods involving thermal, 
chemical, biological, and physical processes; and ancillary treatment systems associated with feed streams, process 
diagnostics, and secondary waste. 

During FY 1996, technologies are being developed and/or demonstrated in the following product lines, 
which coincide with the dominant contaminants and geological characteristics of landfills: 
transuranic/mixed, low-level and other waste in arid and humid soils. Technologies in these product lines 
will provide new or improved capabilities for landfill containment and in situ stabilization, nonintrusive 
characterization of sites and waste, retrieval and treatment systems, verification and monitoring systems, 
and improved disposal systems. 

CONTAMINANT PLUMES CONTAINMENT AND REMEDIATION FOCUS AREA 

The Plumes Focus Area is developing technologies to address contaminated soil and ground water 
associated with certain priority contaminants found at many Department of Energy sites, including 
radionuclides, heavy metals, and dense nonaqueous phase liquids. Technologies for cleaning up 
contaminants common to the Department and other agencies, such as volatile organic compounds, 
polychlorinated biphenyls, and other organic and inorganic compounds, will be developed by leveraging 
resources through interagency programs and cooperation with industry. The Plumes Focus Area also will 
provide environmental management users effective methods to contain contaminant plumes. 

The Plumes Focus Area has organized its technical work in three coordinated technology product lines to 
address the Department's major plume problems: 

Dense Nonaqueous Phase Liquids: Pilot-scale demonstrations of systems to characterize and remediate subsurface 
contaminant pools or liquid contaminants trapped in saturated and unsaturated fractured rock. 
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Metals and Radionuclides: Pilot- and full-scale tests of systems to characterize and remove or immobilize metals in 
aquifers and soils. 

Organics: Completion or transfer of enhanced removal techniques, bioremediation for in situ destruction, and off-gas 
treatment. 

Within each product line, a number of technologies are currently in development. For the 1996 Baseline 
Report, 21 site assessment technologies, four containment technologies, and eight remediation 
technologies have been demonstrated, and 11 have been transferred or commercialized. 

DECONTAMINATION AND DECOMMISSIONING FOCUS AREA 

The Decontamination and Decommissioning Focus Area is developing technologies to address 7,000 
contaminated buildings requiring deactivation and 700 contaminated buildings requiring decommissioning. 
In addition, over 550,000 Metric Tons (605,000 tons) of metal and 23 million cubic meters (30.1 million 
cubic yards) of concrete exist in contaminated buildings. Over 180,000 Metric Tons (197 ,000 tons) of 
metal currently in scrap piles require disposition. The major concerns of this focus area are the high safety 
and health risks associated with working in aging and contaminated facilities and the high costs associated 
with facility deactivation and surveillance and maintenance using baseline technologies. Technologies are 
needed to characterize, deactivate, survey and maintain, decontaminate, dismantle, and dispose of surplus 
facilities and their contents. 

Technology development activities center around large-scale demonstrations, each of which incorporates 
improved technologies identified as high-priority needs by the customers. Customers are also committed 
to considering all technologies for eventual deployment. This strategy provides side-by-side comparison of 
improved technologies with existing commercial (baseline) technologies. The focus area is organized as 
follows: 

Demonstrations and Industry Approach: Provide full-scale demonstrations of a suite of improved technologies 
alongside baseline technologies under real world conditions as part of an actual ongoing decontamination project; 
implement deactivation and decontamination projects through industry solicitations such as a Program Research and 
Development Announcement. The large-scale facility demonstrations will be representative of facility types throughout 
the Department that may require decontamination and decommissioning. The first large-scale demonstrations are the 
Chicago Pile 5 Reactor, Fernald FEMP Plant I Processing Facility, and the cocooning of the C-Reactor at the Hanford 
Site. 

Facility Deactivation: Provide enhanced removal methods for nuclear fuel, draining and/or de-energizing systems, and 
removal of stored radioactive and hazardous material to put facilities in a safe and stable condition. Reduce surveillance 
and maintenance costs incurred throughout the Department because of delays in the decontamination and decommissioning 
of facilities and reduce costs associated with worker risk by promoting technology development for remotely operated 
characterization, surveillance, maintenance, and dismantlement systems. 

Facility Decontamination: Emphasize innovative technologies to remove radioactive and/or hazardous contamination 
from facilities and equipment to achieve a stated end condition. 

Facility Dismantlement and Material Disposition: Emphasize processes and technologies for (I) disassembly and/or 
demolition of facilities, components, and equipment for satisfactory interim or long-term disposal, with emphasis on 
reducing costs with remotely operated technologies; (2) destruction of associated toxic, radioactive, or other hazardous 
waste; and (3) recycling or free release of materials as permitted. The focus area will work to facilitate the development of 
an accepted and complete policy on release standards for contaminated materials. 

BUDGET AND LIFE-CYCLE COSTS 

The budget for the Technology Development program is currently $325 million per year for applied 
research and technology development, excluding transportation, infrastructure, risk, and science-related 
activities. The program is projected to remain at this level for most of its duration and is projected to have 
a life span of 20 years (1989 to 2009). The overall cost is estimated to be in the range of $6 to $7 billion. 
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MARYLAND FUSRAP SITE 

The only Maryland site within the Formerly Utilized Sites Remedial Action Program ( FUSRAP) is W.R. 
Grace & Company (see map). FUSRAP was established in 1974 under the provisions of the Atomic 
Energy Act to identify, investigate, and clean up or otherwise control previously decontaminated 
Manhattan Engineer District and Atomic Energy Commission sites, together with other sites assigned to 
the U.S. Department of Energy by Congress, where residual radioactive contamination exceeds current 
guidelines. 

FUSRAP encompasses 46 sites in 14 states and is funded through the Oak Ridge Operations Office. For a 
general discussion of FUSRAP and associated costs, see the overview of the program presented in the 
Tennessee section of this report. All costs for waste management activities, program management, and 
relevant landlord activities attributable to the Department of Energy are provided for within the scope of 
environmental restoration. There are no FUSRAP sites with either current or planned nuclear material 
and facility stabilization activity needs. Funding for all sites is 100 percent nondefense . 

• 
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W.R. GRACE & COMPANY 

W.R. Grace & Company is a 36-hectare (90-acre) property on an industrialized peninsula in south 
Baltimore, Maryland. It is bordered on the north by Curtis Bay, on the west by Curtis Creek, on the east 
by the Patapsco River, and on the south by the Baltimore Municipal Landfill. The Department of Energy 
has designated /.6 of the 36 hectares (4 of the 90 acres) at the W.R. Grace & Company site for remedial 
action under FUSRAP. 

1997 Congressional Request 

Environmental Restoration 

2MIL5 

3 KILOMEIEIS 

LOCALITY MAP 

Estimated Site Total 

{Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 pe&.aggp zqpa '9'§ agag 
228 4,070 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

N 
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21,493 
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FACILITY MISSION 

Processing of radioactive materials began at the site in July 1955 when Rare Earths, Inc. (W.R. Grace's 
predecessor) entered into a contract with the Atomic Energy Commission. In 1956, the Atomic Energy 
Commission contract and Rare Earths' license to possess, transfer, and use radioactive thorium were 
transferred to W.R. Grace & Company. The facility where thorium processing took place (Building 23) 
operated until late spring of 1957, when W.R. Grace and the Atomic Energy Commission agreed to terminate 
the contract, effective January 31, 1958. 

lSOOtm 

SOOM£1US 

SITE MAP 

W.R. Grace and Company 

N 

Thorium processing resulted in approximately 27,540 cubic meters (36,000 cubic yards) of low-level 
radioactive waste that was buried on the property at various depths over a 1.6-hectare (4-acre) area. Other 
contaminated materials, such as filter cloths and miscellaneous equipment, were also buried. The Department 
of Energy currently has no active presence at the site. Access to the designated cleanup area is controlled. 
No personnel use the area, and W.R. Grace has no plans to develop it. 
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FUTURE USE 

This report assumes that the site will continue to be used as a chemical processing facility. Although the 
company has no current plan to reuse the affected portion of the property, this report assumes an 
industrial/commercial future land use. The proposed disposition of the waste generated during cleanup 
involves consolidation and onsite capping. 

ENVIRONMENTAL RESTORATION 

Key regulators for the W.R. Grace site are Environmental Protection Agency Region ill, the local health 
department, and the State Department of the Environment. An environmental compliance assessment of the 
site in 1990 included a review of applicable portions of the Resource Conservation and Recovery Act, the 
Toxic Substances Control Act, the Clean Water Act, and the Clean Air Act. Additional sampling and 
analysis were recommended to further define the extent of radioactive contamination and determine whether 
Resource Conservation and Recovery Act characteristic waste is present in the radioactive waste burial area. 

An Engineering Evaluation/Cost Analysis will be developed to summarize existing radiological conditions 
and to describe and compare remedial action alternatives and their costs. Future characterization efforts at 
the site will generate planning data to develop the approach for remedial action. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

2006 
2008 

Radiation Management Corporation conducted an initial radiological survey of external gamma radiation 
levels in the landfill area at the site in 1978. Results indicated that the contamination was distributed 
randomly over the 1.6-hectare (4-acre) waste burial area, with elevated levels of radioactivity measured to a 
depth of 4.5 meters (15 feet) below the surface. 

In July 1979 an aerial radiological survey of the site and nearby areas verified the 1978 findings. After 
reviewing data from the two surveys, the Department of Energy determined that additional radiological 
characterization was needed to better define the extent of contamination. In April and October 1979, Oak 
Ridge National Laboratory completed preliminary survey work to collect sufficient information to plan and 
carry out a comprehensive survey of the W.R. Grace facility. In the waste disposal area, the survey revealed 
gamma radiation levels above guidelines. Elevated levels of radioactivity were detected in several locations 
on the 16-hectare (40-acre) waste management area surrounding the 1.6-hectare (4-acre) residue disposal site. 
Surfaces in Building 23 also showed radiation levels exceeding guidelines, especially around vats and 
hoppers, and alpha surface contamination exceeding guidelines on all five levels of the building. Additional 
radiological and chemical characterization will be required before remedial action begins. 

REMEDIAL ACTION 

The Department of Energy has not yet performed any remedial action at the site. The scenario used for the 
Baseline Environmental Management Report cost estimate assumes excavation of contaminated soils, 
decontamination of Building 23, and disposal of wastes by consolidation and onsite capping. The total 
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volume of waste to be addressed under FUSRAP is estimated at 27,540 cubic meters (36,000 cubic yards) of 
low-level waste. 

Support for remediation will involve activities such as surveying to establish sampling grids and drilling to 
obtain soil sampling and monitoring well information. Remedial work will employ typical construction 
equipment to excavate contaminated soils and to restore the areas after excavation. Decontamination of 
Building 23 will involve washing, scrubbing, and vacuuming areas of concern. 

The Department will sponsor a maintenance and monitoring program for two years after remedial action is 
complete. This report assumes that the property owner will take over these responsibilities at that time. 
During the two-year period of Department of Energy-sponsored maintenance and monitoring, the Department 
will monitor ground water, air, surface water, and external gamma radiation in accordance with applicable 
regulations. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • W.R. Grace & Company Site 
Assessment 
Remedial Action 

Fl''''tapgp agg§ 

228 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

133 
3,938 

ggag 

The following table presents estimated funding information for the W.R. Grace site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FY'81t3929 aggs 2Q1Q 391§ a gag 
Environmental Restoration 228 4,070 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Chapman Valve* 

* Completed FUSRAP sites are summarized in the 
national program discussion located in the 
Tennessee section. 

Vent ron 

MASSACHUSETTS 

Vent ron 

Tolal 

Shpack Landfill 

Ventron 
Tolal 

Estimated State Total 

{Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fl' 188t3Q00 

75 
2,477 
2552 

399' 39'9 32'§ 393 9 agq 

• Tots/ Life Cycle Is the sum of the annustcosts in constant FY 1996 dollsrs. 
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MASSACHUSETTS FUSRAP SITES 

The currently active Massachusetts sites within the Formerly Utilized Sites Remedial Action Program (FUSRAP) 
are the Shpack Landfill and Ventron. Chapman Valve is a completed FUSRAP site. FUSRAP was established in 
1974 under the provisions of the Atomic Energy Act to identify, investigate, and clean up or otherwise control 
previously decontaminated Manhattan Engineer District and Atomic Energy Commission sites, together with other 
sites assigned to the U.S. Department of Energy by Congress, where residual radioactive contamination exceeds 
current guidelines. 

FUSRAP encompasses 46 sites in 14 states and is funded through the Oak Ridge Operations Office. For a general 
discussion of FUSRAP and associated costs, as well as a discussion of completed FUSRAP sites, see the overview 
of the program presented in the Tennessee section of this report. All costs for waste management activities, 
program management, and relevant landlord activities attributable to the Department of Energy are provided for 
within the scope of environmental restoration. There are no FUSRAP sites with either current or planned nuclear 
material and facility stabilization activity needs. Funding for all sites is 100 percent nondefense. 
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SHPACK LANDFILL 

The Shpack Landfill site covers approximately 3.2 hectares (8 acres); about 2.2 hectares (5.5 acres) are in the 
corporate limits of Norton, Massachusetts, about 65 kilometers (40 miles) southwest of Boston. The remainder 
{about 1 hectare (2.5 acres)] are within the corporate limits of Attleboro, Massachusetts. The site is bordered on 
the northwest by Peckham Road; on the north by Union Road; on the south and west by the Attleboro Landfill, 
operated by Attleboro Landfill, Inc.; and on the east by open fields. There are no onsite structures. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Environmental Restoration 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX 1 181·3999 3QM 39'9 32'' a gag a gag 
Environmental Restoration 75 375 

• Tots/ Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The Shpack Landfill began operating as a private landfill in the early 1960s and received both industrial and 
domestic wastes. The landfill was closed in 1965 under court order. In 1978, a concerned citizen who had 
detected elevated radiation levels at the site contacted the Nuclear Regulatory Commission. The Commission 
investigated the site and confirmed the presence of radioactivity in excess of natural background levels for the area. 
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SITE MAP 

Shpack Landfill 
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Exactly when these contaminants were deposited at the site is not known. However, the Nuclear Regulatory 
Commission determined that the Texas Instruments plant (formerly M&C Nuclear, Inc.) of Attleboro had used the 
landfill to dispose of trash and other materials. The Nuclear Regulatory Commission concluded that the 
contaminants probably resulted from this waste stream. 

After the Nuclear Regulatory Commission investigation, the landfill was considered as a candidate for inclusion in 
FUSRAP. In 1980, The Oak Ridge National Laboratory conducted a radiological characterization of the site, 
confirmed the Nuclear Regulatory Commission findings, and defined the general areas of contamination. Based on 
the results of this survey, the former Shpack Landfill was designated for cleanup under FUSRAP. However, the 
Department of Energy has determined that the Texas Instruments plant is excluded from FUSRAP because 
activities at the facility were licensed by the Nuclear Regulatory Commission. 
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The Town of Norton purchased the site in 1981. It is fenced and posted with "no trespassing" signs, and the Town 
of Norton and the New England Power Company control access to it. Risk to the public from radioactive materials 
at the site is minimal because of the low levels of gamma radiation and the distance between the site and inhabited 
dwellings. Also, the principal sources of surface contamination were removed in 1980 during radiological surveys. 
Because of the relative physical and chemical stability of the radioactive contamination, cleanup could be deferred 
without harmful effects on human health or the environment. 

FUTURE USE 

The Town of Norton now owns the Shpack Landfill site, which is no longer used as a landfill. The adjacent 
Attleboro Landfill is now in the process of State closure. The Department of Energy has no active role in the 
disposition of the site after any remedial action. 

ENVIRONMENTAL RESTORATION 

In addition to radioactive contamination, the Shpack site contains nonradioactive hazardous materials unrelated to 
Department of Energy-sponsored work. The Environmental Protection Agency contacted the other Potentially 
Responsible Parties in the summer of 1990 and issued an Administrative Order by Consent for the potentially 
responsible parties to conduct a Remedial Investigation/Feasibility Study. The Environmental Protection Agency 
and the Department of Energy then began discussions regarding the Department of Energy's role in the cleanup. 

Key regulators include Environmental Protection Agency Region I, the Massachusetts Department of 
Environmental Protection, and the local health department. Because Shpack is on the Environmental Protection 
Agency's National Priorities List for cleanup and the Environmental Protection Agency has instructed the other 
Potentially Responsible Parties to perform a Remedial Investigation/Feasibility Study, the Department of Energy 
does not plan to prepare separate documents. Instead, the Department will support the efforts of the other parties 
by submitting information as needed about the radiological aspects of site remediation. FUSRAP has provided 
input for the remedial investigation/feasibility study documents prepared by the other parties' contractor and has 
supported the resolution of Environmental Protection Agency comments on these documents. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Record of Decision by Environmental Protection Agency/Potentially Responsible Parties 
Remedial Action 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1998 

In 1978, the Nuclear Regulatory Commission investigated and confirmed the presence of radioactivity in excess of 
natural background levels for the area. The primary contaminants were radium-226, uranium-238, and 
uranium-235. A subsequent radiological survey by Oak Ridge National Laboratory in 1980 confirmed these 
findings, defined the general areas of contamination, and provided the basis for inclusion of the site in FUSRAP. 
During this investigation, the principal sources of uranium-235 surface contamination were removed. 

The 1980 survey measured beta-gamma dose rates and gamma exposure rates. Samples were collected from 
surface and subsurface soils, surface and subsurface water, and surface water in runoff areas of the site; these 
samples were measured for radionuclides. Metal samples were also collected and analyzed, and several were found 
to contain or to be contaminated with uranium of various enrichments. Analytical results confirmed that radium 
and uranium are the principal contaminants. 
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FUSRAP conducted a 1982 survey that provided a definitive description of the boundaries of contamination 
identified in the 1980 investigations. This survey determined that the distribution of onsite contamination is 
irregularly spaced and uneven, both vertically and horizontally. Removal of this soil would generate an estimated 
7,170 cubic meters (9,370 cubic yards) of waste. However, because of the relative physical and chemical stability 
of the radioactive contamination, such a cleanup could be deferred without harmful effect to humans or the 
environment. 

The Potentially Responsible Parties are responsible for sampling from and analyzing the ground-water monitoring 
wells, which the Department of Energy installed in 1982, concurrently with the FUSRAP radiological survey. 

REMEDIAL ACTION 

Other than removal of uranium-235 contamination and installation of the boundary fence in 1980, the Department 
has not performed any remedial action at the site. The Department has deferred the cleanup pending coordination 
with the Environmental Protection Agency and potentially responsible parties as appropriate. The scenario used 
for the Baseline Environmental Management Report cost estimate, however, assumes remedial action by other 
potentially responsible parties, with Department of Energy FUSRAP applying supplemental standards as 
appropriate. Therefore, the Baseline Environmental Management Report scenario assumes that the Department 
will not participate in any remedial actions, but only in final report preparation. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • Shpack Landfill Site 

Assessment 
Remedial Action 

ey 1 pas~ggoo 

19 
56 

2QM 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

2Q15 a gag a gas 

The following table presents estimated funding information for the Shpack Landfill site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX ''fttiPPP 3Q15 a gag 
Environmental Restoration 75 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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VENTRON 

The Ventron site is located on Congress Street in Beverly, Massachusetts, at the confluence of the Bass and 
Danvers Rivers, which border the site on the west and south, respectively, approximately 25 kilometers ( 15 miles) 
northeast of Boston. The site adjoins a residential area to the north and the Boston and Maine Railroad to the 
east and comprises approximately 1.2 hectares (3 acres). Buildings and other manmade structures cover about 
two-thirds of the site. 

LOCALITY MAP 

0 .SMILES 
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Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Request 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 '86·3999 aggg 2219 39'5 a gao a gas a gag Life 9¥9'1* 
Environmental Restoration 2,477 12 387 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

From 1942 to 1948, the Metal Hydrides Corporation, then located at the Ventron site, was under contract to the 
Manhattan Engineer District and the Atomic Energy Commission to convert uranium oxide to uranium metal 
powder. This procedure, as well as later operations to recover uranium from scrap and turnings from a fuel 
fabrication plant at Hanford, Washington, was conducted at a foundry at the site. 

SITE MAP 

0 lOOFW 
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0 30MEIERS 

Ventron \ 
N 

During contract operations, three buildings were used for uranium work. Two wooden buildings that housed the 
foundry facilities were demolished between 1948 and 1950, and two other buildings have since been erected in 
their places. The remaining original building contained furnace and leaching facilities, a mixing room, a drying 
room, and an analytical laboratory. 

In 1948, the Atomic Energy Commission conducted a radiological survey of the facility. The survey detected 
contamination in two foundry buildings and various pieces of equipment and the Commission recommended 
cleanup. The Metal Hydrides Corporation became the Ventron Corporation in 1965. In late 1976, Morton 
Thiokol, Inc. acquired control of the company. 

Morton International (formerly Morton Thiokol) now owns the plant. The site is an operating research and 
development facility. 
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FUTURE USE 

Morton International is currently undergoing closure actions for the Ventron facility. Since future use of this 
property could remain Industrial/Commercial or become Residential, the assumption for the cost estimate defaults 
to the more conservative post-remedial action Residential use scenario. 

ENVIRONMENTAL RESTORATION 

Environmental restoration activities at the site focus on identifying and evaluating contaminated areas, devising 
cleanup strategies, and conducting remediation as needed. Key regulators include Environmental Protection 
Agency Region I, the Massachusetts Department of Environmental Protection, and the local health department. 

The Department will coordinate removal activities with Morton International. The site owner wants the property 
decontaminated for use with no radiological restrictions. The Department estimates that I, 150 cubic meters 
(I ,500 cubic yards) of contaminated soil and approximately 380 cubic meters (500 cubic yards) of material from 
building demolition will need to be removed from the site to meet guidelines for release. Cleanup will involve 
decontamination of structural surfaces in buildings, followed by building demolition and excavation of soils using 
standard construction/excavation equipment. This report assumes that all of the collected waste will be transported 
via truck or rail to an out-of-state commercial disposal facility. 

Site characterization data will be used to support an Engineering Evaluation/Cost Analysis for planned site 
response actions. After review of the document, the Department of Energy will issue an Action Description 
Memorandum in accordance with Comprehensive Environmental Response, Compensation and Liability Act 
documentation requirements. Also, a Memorandum to Files or a "Finding of no Significant Impact" will be issued 
to satisfy National Environmental Policy Act documentation requirements. The Comprehensive Environmental 
Response, Compensation, and Liability Act Engineering Evaluation/Cost Analysis will incorporate National 
Environmental Policy Act values to satisfy National Environmental Policy Act documentation requirements. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1998 

The Department of Energy and Oak Ridge National Laboratory conducted a screening survey of the site in 1977. 
Based on exploratory measurements, the Department determined that a radiological survey of the entire site was 
required. 

In 1980 and 1982, Oak Ridge National Laboratory conducted radiological surveys of the site grounds, buildings, 
and other structures. Based on results of these surveys, Oak Ridge presented a preliminary report recommending 
consideration of remedial action to the Department of Energy in 1986, when the site was designated for inclusion 
inFUSRAP. 

The survey results verified the presence of residual radioactive contamination, largely uranium, with lesser amounts 
of thorium and radium, in outdoor soil and in fill material beneath four buildings. Some surface contamination 
exceeding current guidelines was found in two buildings on roofs, floors, walls, and overhead surfaces and in crawl 
spaces. Radionuclide analyses of sediment samples collected from storm sewer manholes indicated concentrations 
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of thorium-232 exceeding naturally occurring background levels, which can be attributed to Morton's commercial 
activities involving radioactive materials; these activities are unrelated to Manhattan Engineer District/Atomic 
Energy Commission contract work. 

In 1986, FUSRAP provided radiological support to Ventron during renovation activities at the site. Support 
included removing an underground storage tank and general maintenance activities. FUSRAP performed a 
radiological characterization of the site in 1992 that employed the Streamlined Approach for Environmental 
Restoration as a pilot project. Implementation of this method based on earlier characterization by Oak Ridge 
National Laboratory allowed the Department to realize substantial cost savings. FUSRAP provided additional 
radiological support in 1993 during Morto!l's investigations of mercury contamination in the harbor adjacent to the 
site. Support included providing health physics technicians to survey sediment samples that Morton had collected 
for elevated levels of radioactivity. 

An environmental compliance assessment of the site included a review of applicable portions of the Resource 
Conservation and Recovery Act, the Toxic Substances Control Act, the Clean Air Act, and the Clean Water Act. 
The assessment included review of records, reports, and files and consultation with FUSRAP personnel. Based on 
review of the site history, it is unlikely that listed hazardous waste has been mixed with radiological residues. 
Currently, the Department of Energy does not generate any hazardous waste at the site. 

REMEDIAL ACTION 

Cleanup of the site will proceed in accordance with a preferred remedy outlined in the Engineering Evaluation/Cost 
Analysis. The owner will demolish five buildings, including two buildings that will be decontaminated before 
dismantlement. In addition to remedial actions to decontaminate and dismantle buildings and other structures and 
to excavate onsite soils for transportation and disposal, excavation of sediments in the adjacent waterways will be 
necessary. 

The scenario used for the Baseline Environmental Management Report cost estimate assumes complete excavation 
of contaminated soil and sediments, demolition and removal of buildings, and disposal at an existing commercial 
disposal facility. The waste volume assumed for the cost estimate is 1,530 cubic meters (2,000 cubic yards) 
including 1,150 cubic meters (1,500 cubic yards) of contaminated soil, and approximately 380 cubic meters 
(500 cubic yards) of building rubble. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP- Ventron Site 
Assessment 
Remedial Action 

f¥'8't3QPP 

20 
2,457 

229§ 

• Totst Life Cycle is the sum of the snnusl costs In constant FY 1996 dollars. 

FUNDING ESTIMATE 

a gag 

The following table presents estimated funding information for the Ventron site. 
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Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EY'UHQQQ 399§ iP'P 2Q16 a gag agan a gag 
Environmental Restoration 2,477 12,387 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dOllars. 
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• Completed FUSRAP sites are summarized in the 
national program discussion located in the 
Tennessee section. 
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Salmon Test 

MISSISSIPPI 

Estimated State Total 

{Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

iRA' 2Q1Q a gag a gas 2Pi2 
Salmon Test Site 1,346 69 40 42 22 16 7,677 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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SALMON SITE 

The Salmon Site is administered by the Nevada Operations Office. A more thorough description of the 
environmental activities managed by the Nevada Operations Office can be found in the Nevada Offsite Program 
narrative. The Salmon Site is located 34 kilometers (21 miles) southwest of Hattiesburg, Mississippi, and was 
used for the Salmon and Sterling tests, as well as for nonnuclear gas detonations in the Miracle Play program. 

LOCALITY MAP 
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Estimated Site Total 

(Thoueend• of Current Yeer Dol/ere) 

1997 Conpreulonal Flequeal 

{Five-Yeer Averegee, Thoueende of Conetent 1996 Dol/ere) 

D''P!taoog '99' 39'9 39'' a gag 3931 aeao Hfe Syslp' 
Environmental Fleotorallon 1 348 89 40 42 22 18 7 877 

• Total Lila Cycla Is tht sum of th• annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

The Department used the site for two nuclear detonations, Salmon and Sterling, to evaluate the seismic response of 
salt deposits to nuclear explosives. Salmon Site was also the location for two nonnuclear gas detonations used for 
seismic decoupling studies in the Miracle Play Program. The Department conducted the Salmon test at a depth of 
828 meters (2, 717 feet) in the Tatum Salt Dome in October 1964. It detonated the Sterling test in the Salmon 
cavity in December 1966. The Miracle Play program consisted of two methane-oxygen explosions conducted in 
the Salmon/Sterling cavity and included Diode Tube in February 1969 and Humid Water in April1970. Following 
testing, a 1972 cleanup operation provided for soil excavation and recovery and decommissioning of the facilities. 

Contamination consists of low-level radioactive contamination of the salt around the shot cavity; contamination of 
a deep zone in the Cook Mountain Limestone, in which contaminated water from the drill-back operation for the 
first test was injected; surface contamination from the drill-back operations; and near-surface hazardous waste 
contamination from the closed mud pits and burial of debris in near-surface burial pits. 

Migration of the contamination from the shot cavity is unlikely because the only possible pathway is through an 
improperly abandoned drill hole. Ground water is the most likely transport medium for the contamination in the 
Cook Mountain Limestone. However, because of the very slow ground-water velocity in the formation, 
calculations suggest that by the time the material has migrated offsite, it will have decayed to the point where it is 
no longer dangerous. The possible exposure to humans or the environment from this material is unlikely. 

The near-surface contamination consists of tritium, heavy metals, and diesel fuel in abandoned mud pits, disposal 
pits, and bum pits. The near-surface ground water is the most likely transport mechanism for this contamination. 
However, monitoring has shown none of the contamination has migrated offsite. Surface contamination is due to 
disposal of materials that were not considered hazardous waste at the time of disposal and insufficient cleanup of 
some of the mud pits. 

FUTURE USE 

Characterization of the site is currently under way; therefore, no definitive plan for future use has been developed. 
The Department is involved in discussions with the State of Mississippi and Congress concerning transfer of the 
land back to the State after cleanup is complete. However, this report assumes the surface of the site will be 
cleaned to a level that permits Recreational use. The future use designation for the subsurface of the site will 
remain Controlled Access. The Department of Energy will maintain institutional control of the subsurface and 
retain all mineral rights; any disturbance of the subsurface (e.g., well drilling, mining, excavation) will require 
Department approval. The final future use will be negotiated with the State of Mississippi. The Department will 
maintain the entire site as a mix of Industrial, Open Space, and Controlled Access use until remedial action is 
complete. 

ENVIRONMENTAL RESTORATION 

Following the Salmon test, water contaminated by radioactivity was injected into the Cook Mountain Limestone for 
disposal. In addition, radioactively contaminated soil and water were injected into the shot cavity for disposal 
during site cleanup. This should not impact the surface of the site, because the implacement wells, drill-back wells, 
and injection wells were all sealed with concrete and bentonit~ when the site was decommissioned. Work on the 
site is performed under an Agreement-in-Principle between the Department and the State of Mississippi. 

The cleanup strategy includes characterizing ground-water flow, defining the area of contamination, assessing risk, 
and modeling contaminant movement away from the shot cavities. The focus will be on tritium, since it is the most 
mobile of the potential radiological contaminants. Attenuation characteristics provide for little migration of other 
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radionuclides and will indicate whether other radionuclides should be included in the source evaluation. Maximum 
use will be made of existing data, including monitoring data collected from the Long-Term Hydrologic Monitoring 
Program well networks. 

This report assumes subsurface waste in and around the shot cavities will not be removed, and long-term 
monitoring will continue. The surface sites and facilities will be cleaned up and the waste will either be left in 
place, treated and disposed of onsite, or transported offsite. Based on discussions with the State, if it can be 
demonstrated that the hazardous contamination does not migrate, the installation of monitoring wells around the 
contaminated area will be sufficient for the surface and near-surface sites. 

ASSESSMENT 

The Department conducted an extensive sampling program in 1977, with more than 170 exploratory borings, 
extensive soil sampling and analysis, and ground-water sampling. The result of the study showed that tritium 
contamination was left in the mud pits during site cleanup in 1972. This has resulted in a plume of tritium 
extending northwest from the surface-ground-zero mud pits. The tritium concentration in this plume is mostly 
below the 20,000 picocuries per liter Safe Drinking Water standard; however, a few of the samples were above that 
level. The plume did not reach Half Moon Creek at the time of the testing. 

The site will conduct a Remedial Investigation/Feasibility Study according to the requirements of the Resource 
Conservation and Recovery Act and the State of Mississippi. The study will address the tritium plume in the 
shallow aquifer, potential leakage of contaminants from the shot cavity, characterization of the mud and disposal 
pits and analysis of risk pollutant rate, and assessment of remediation strategies. To support the study, the site will 
perform sampling and analysis activities, risk analysis, and methodology screening activities. 

Assessment activities began in 1992 with National Environmental Policy Act surveys and surface geophysical 
surveys, and continued in 1993 with biota, soil, and water sampling, more geophysical surveys, cone penetrometer 
testing, and test pit excavation. 

As the Department further defines the extent and magnitude of contamination, it will take appropriate remedial 
action as required by the State. Any requirements for site cleanup or long-term monitoring will be part of this 
activity. 

Major Environmental Restoration Activity Milestones 

Installation of Additional Monitoring Wells 
Surface Remedial Action 
Assessment 
Long-Term Hydrologic Monitoring Program 

REMEDIAL ACTION 

TASK COMPLETION DATE 
Fiscal Year 

1997 
1999 
2001 
2025 

Surface contamination is the result of drill-back operations at the surface-ground-zero area and the disposal of site 
waste in surface and near-surface disposal pits. Contamination consists of soil contaminated with metals and 
petroleum hydrocarbons and drilling mud contaminated with tritium. 

After the first tests, contaminated water was injected into a deep brine aquifer for disposal. During the surface 
cleanup, contaminated soil and water were placed in the shot cavity and sealed in 1972. The waste in the shot 
cavity and the brine aquifer will remain in place. The tritium-contaminated mud pits at surface-ground-zero may 
be excavated and shipped to a disposal facility. The metals-and petroleum-contaminated soils in the REECo 
Disposal Pits will remain in place unless it is proven contaminant migration is occurring. 
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This estimate assumes remediation includes removal of the buried mud pits at surface ground zero and installation 
of monitoring wells around the contaminated surface soils associated with disposal activities at the REECo Pits on 
the Salmon site. It further assumes remediation activities will begin in FY 1996 and be completed in FY 1999. 
The only approvals necessary are those from the Mississippi Department of Environmental Quality regarding the 
investigation approach, remedial action technical strategy, and final remediation goals. 

This baseline report estimates the total volume of waste requiring treatment and/or disposal consists of 15,000 
cubic meters (19,650 cubic yards) of stabilized tritiated drilling mud (low-level waste) that will be transferred to 
the Nevada Test Site. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Average•, Thouaend• of Conatent 1996 Dol/era) 
I:X ~ lllil811 Iaiii 18~8 18~1 1818 1811 11118 IIIII Silill* 

Nevada Offslte • Salmon Site 
Assessment 445 3 2,241 
Remedial Action 880 4,399 

Long·Tenn Surveil. and Monltonng 22 88 40 42 22 18 1,037 
!pte! 'M' Oft '9 '? ?? 10 7§77 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Environmental Management costs at the Salmon site are limited to Environmental Restoration program assessment, 
remediation, and surveillance and maintenance costs. The 1996 life-cycle cost estimate is $7.7 million, an increase 
of approximately $4 million over the 1995 estimate. This increase is due to increased remediation costs in 
response to the State of Mississippi requirement for additional monitoring wells. The application of a three percent 
annual escalation factor and the adjustment of pre-FY 1996 costs to reflect actual costs through FY 1995 also 
contributed to the increase. 

Defense Funding Estimate 

(Five-Year Average•, Thouaenda of Conatent 1996 Dol/era) 
g1gtapgp 'PM '9'9 '9'' '9'9 '9'' !MQ ''!: eu•·· 

Environmental Restoration 1,348 89 40 42 22 18 7,877 

• Total Life Cycle Is th• sum of the annual coats In constant FY 1996 dollar~. 
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Lotty Avenue Properties 
St. Louis Airport Sill 
St. Louis Airport Sill Vicinity Properties 
St. Louis Downtown Sill 

Konsos City Plont 
Letty Avenue Propertiea 
St. Louis Airport Sitl 
St. Louis Airport Sill Vicinity Proportles 
St. Louis Downtown Site 
Weldon Spring Sill Remedlol Action Project 
Tolli 

Konsos City Plont 
Litty Avenue Proportiel 
St. Louis Airport Sill 
St. Louis Airport Sill Vicinity Properties 
St. Louis Downtown Sill 
Weldon Spring Sill Remedlol Action Project 
Tolli 

Konsos City Plont 
Litty Avenue Proportles 
St. Louis Airport Sill 
St. Louis Airport Sill Vicinity Properties 
St. Louie Downtown Sill 
Weldon Spring Sill Remedili Action Project 
Tolli 

MISSOURI 
Estimated State Total 

(Thousands of Current Year Dollars) 

96,288 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 pea.aggg aggp 2Q1Q 2Q1! agag a gap 
12,284 8,107 5,459 5,459 5,459 5,459 
8,355 7,423 1,498 
2,542 3,901 12,117 26,387 3,838 
3,813 4,765 6,880 4,188 
8,355 8,044 11,890 24,738 2,303 

74,887 14,700 
108 238 44 939 37 444 60732 11800 5459 

EX 39!1 39'9 2Q11 39'9 39'' 39'9 
5,459 5,459 5,459 5,459 5,459 5,459 

5459 5459 5 459 5,459 5 459 5 459 

fX agzg 39'' agpp agep 3989 398' 
5,459 

8•51 
• Total Uffl Cycle II the 1um of the lffffUII COitllff conttefft FY 1QQ8 dol/era. 

St. Louis Airport 
Site Vicinity Properties 

St. Louis Airport Site 

Latty Avenue Properties 

Weldon Spring Site 
Remedial Action Project 

2Q3Q 
5,459 

5459 

39'' 
5,459 

5,459 

31M ''fe Gus•·· 
446,791 

76,378 
243,825 

97,126 
265,649 
447,937 

1 577 708 
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KANSAS CITY PLANT 

The Kansas City Plant is part of the Bannister Federal Complex, a 120-hectare (300-acre) site 19.2 kilometers (12 
miles) south of downtown Kansas City, Missouri. The Department of Energy occupies 56.4 hectares (141 acres) 
of this reservation. The complex is zoned by local government for heavy industry. The surrounding area consists 
of single- and multiple-family residences, commercial establishments, industrial districts, and public-use lands. 

Waste Management 

Total 

1997 Congressional Request 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

eyzptaoog 3MI aqzq 32'' a gag agaa 
4,988 848 
7,318 5,459 5,459 5,459 5,459 5,459 

12284 8101 5 459 5459 5 459 5459 

"X 32'' ageq 39'§ ag;;p 39'' ag&g 

5,459 5,459 5,459 5,459 5,459 5,459 
5 459 5 459 5 459 5 459 5 459 5 459 

ry gqzq ggza a gnp 391§ agpg agen 

5,459 
6 459 

• Total Life Cycle Is the sum of the annual co1t1 In constant FY 1996 dollars. 

3939 

5,459 
5459 

agon 

5,459 
5 459 

?199 
28,081 

418,710 
446 791 
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FACILITY MISSION 

The Kansas City Plant was constructed in 1942 to build aircraft engines for the Navy. After World War II, it was 
used for storage, and in 1949 it was selected for its current mission, manufacturing nonnuclear components for 
nuclear weapons. Electrical, electromechanical, mechanical, and plastic components are manufactured or procured 
by this facility. 

-

Buildings under 
DOE control 

2000Fm 

610MEIOS 

SITE MAP 

Kansas City Plant 

N 

Various spills and leaks from production activities have resulted in soil and ground-water contamination. Ground
water contamination is mainly trichloroethylene and its degradation products 1 ,2-dichloroethylene, and vinyl 
chloride. Soil is contaminated with volatile organic compounds, polychlorinated biphenyls, and petroleum 
products. The approximate surface area of contamination is 310,000 square meters (76.6 acres) for ground water 
and 70,000 square meters (17.3 acres) for subsurface soil. An interceptor trench and wells are used to contain 
contaminated ground water. Although no immediate risk to employees or the public exists, the plant has been 
aggressively cleaning up its environmental problems. Cleanup activities are driven by a Consent Order Agreement 
with the Environmental Protection Agency. 

The Environmental Management program began providing funding for environmental restoration and waste 
management activities in t 990. The Office of Defense Programs is the landlord for the site, and this report 
assumes it will continue in that capacity indefinitely. Environmental management activities contribute to landlord 
costs through an indirect burden rate captured in each of the activity estimates. There are no current or planned 
nuclear material and facility stabilization projects at this site. 

The Waste Management program, which supports environmental restoration activities, as well as the Office of 
Defense Programs, includes primarily hazardous waste storage in preparation for offsite treatment or disposal. 
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These activities include providing containers to waste generators, characterization, packaging, transportation, 
treatment, storage, and disposal, as applicable. Small quantities of low-level radioactive waste are also generated. 
There is no onsite waste disposal. Treatment operations are limited to industrial wastewater pre-treatment. The 
Office of Defense Programs, as landlord, disposes of sanitary waste consisting of normal garbage and sewage. 

FUTURE USE 

The Kansas City Plant has been selected as the nonnuclear manufacturing facility for the nuclear weapons 
complex. This report assumes that this mission will continue indefinitely. 

Alternatives for the future use of the land occupied by the entire federal complex have been reviewed and a 
proposal has been developed. The proposal was presented to other occupants of the federal complex and a 
community involvement group for stakeholder input on April 11, 1995. The community involvement group 
consists of representatives of local government, community groups, business groups, and environmental 
organizations. The consensus opinion of all parties was that the entire federal complex will continue to be used for 
industrial purposes for the foreseeable future. 

ENVIRONMENTAL RESTORATION 

The purpose of the Environmental Restoration program is to evaluate potentially contaminated areas and to clean 
up areas found to be a threat to human health or the environment. Forty-one sites have been identified and 
investigated under a Consent Order Agreement between the Department of Energy and the Environmental 
Protection Agency. The agreement requires the Department of Energy to analyze the extent and type of 
contamination, evaluate cleanup alternatives, and implement the selected cleanup alternative at each site. Prior to 
selecting the cleanup alternative, the Environmental Protection Agency provides the public with the opportunity to 
comment on the recommended alternative. Although the Environmental Protection Agency is the only regulator 
for the Environmental Restoration program, all regulatory documents are provided to the State of Missouri for 
review and comment. 

ENVIRONMENTAL RESTORATION MAP 
GAOUND·WATEA PLUMES: 
(Based on July 1994 data from 
lower well completions) 

· Total VOC < 1000 ug/1 
Total VOC > 1000 ug/1 
Release Sites 
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The main sources of contamination are accidental spills and leaks from manufacturing processes. Soil has been 
contaminated with volatile organic compounds, polychlorinated biphenyls, and petroleum hydrocarbons. Some of 
the contaminants, mainly the volatile organics, have migrated through the soil and have contaminated the ground 
water. To control the migration of contaminated ground water, a treatment system was installed and has been 
operating since 1988. Source contaminant migration is monitored by periodic sampling of an extensive array of 
wells. 

The 41 sites were grouped into ten projects, primarily by geographic areas, and the Department has investigated all 
of them. Fifteen sites have either been cleaned up or found not to require cleanup. Typically, cleanup has involved 
excavating contaminated soil and disposing of it in a certified offsite landfill. The Department is currently 
evaluating cleanup alternatives for the remaining sites. The evaluation of the alternatives considers the future land 
use of the site, exposure risk, cost, and technological feasibility. 

Existing down gradient ground-water monitoring wells will be sampled semiannually to ensure that the 
contamination does not migrate offsite. Monitoring costs are shown in the site-wide ground-water treatment and 
monitoring project. For estimating purposes, this report has assumed a monitoring duration of 30 years. 

Although alternatives for the remaining sites have not been selected or agreed to by the regulators, selection 
assumptions have been made in developing costs for this report. Specifically, this report assumes that 
contaminated sites with minimal exposure risk will require No Further Action other than implementing procedural 
controls. If cleanup of these sites is required, the cost will increase significantly. This report assumes that no 
contamination will be found in addition to the material identified in the assessments subsections for the active 
environmental projects discussed below, and there are no decommissioning activities needed. The cost for 
characterizing, storing, treating, transporting and disposing of waste generated during remedial action is included 
within the Environmental Restoration program costs. 

Major Environmental Restoration Activity Milestones 

TASK 

Miscellaneous Soils Remediation 
Miscellaneous Polychlorinated Biphenyls Sites Remediation 
Department 27 Remediation 
Department 26 Remediation 
NE Area and Outfall 001 Remediation 
Vehicle Repair Shop Sump Remediation 
Plating Building Remediation 
TCE Still Area Remediation 
Ground-Water Treatment and Monitoring 
South Lagoon Remediation 

COMPLETION DATE 
Fiscal Year 

1996 
1996 
1997 
1998 
1998 
1998 
2000 
2000 
2001 
2001 

Department 26: Southeastern Quadrant Beneath Main 
Manufacturing Building 

ASSESSMENT 
Polychlorinated biphenyls contamination of subsurface soils was suspected because of the heat-transfer fluid 
(Therminol FR-1) previously used in the plastic molding operations. Polychlorinated biphenlys were released by 
piping system leaks. The heat-transfer fluid was replaced with a nonpolychlorinated biphenlys-bearing fluid in 
1974. Investigation of this site is complete and soil sample analysis confirmed significant areas of polychlorinated 
biphenyls-contamination. The contamination is primarily under the main manufacturing building and extends 
approximately 40 feet down to bedrock. Approximately 7,325 cubic meters (9,600 cubic yards) of soil is 
contaminated. The Environmental Protection Agency has approved the Resource Conservation and Recovery Act 
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Facilities Investigation report and the corrective measures study is being developed. The assessment phase for this 
project is approximately 92 percent complete, with a projected completion date of July 1996. 

REMEDIAL ACTION 

Remediation alternatives are being evaluated. The contamination is primarily under the main manufacturing 
building, and there is little exposure risk. However, removing the contamination could endanger workers and 
damage the structural integrity of the building. Technology to treat the contamination without removing the soil 
does not exist. Therefore, this report assumes that the remediation alternative selected will leave the contamination 
in place until the building is demolished or a technology is developed to treat the contamination without removing 
the soil. The final selection will not be made until the proposal is submitted to the regulators and the public has 
been given the opportunity to provide comments. Monitoring of down gradient ground-water wells will be 
conducted to ensure that contamination does not migrate. The estimate assumes remediation will be complete in 
FY 1998. 

Department 27 (Inside): Northeastern Quadrant Beneath Main 
Manufacturing Building 

ASSESSMENT 

The presence of polychlorinated biphenyls was suspected in the soil beneath this quadrant because of the past use 
of Therminol FR-1 to control the temperature of molds used to form rubber and plastic components. Leaks in the 
heat transfer system were thought to have allowed the polychlorinated biphenyls to seep into the underlying soil 
through joints and cracks in equipment foundation pits. Therminol FR-1 was replaced with a non polychlorinated 
biphenyls-bearing fluid in 1974. Investigation of this site is complete, and soil sample analysis found 
approximately 100 cubic meters (130 cubic yards) of minor polychlorinated biphenyls contamination. However, 
the level of contamination found is not above cleanup levels. Ground-water volatile organic compound 
contamination was detected because of up gradient soil contamination. Low levels of petroleum hydrocarbon 
contamination were also detected. The Environmental Protection Agency has approved the Resource Conservation 
and Recovery Act Facilities Investigation report and the corrective measures study is being developed. The 
assessment phase for this project is approximately 91 percent complete with a projected completion date of July 
1996. 

REMEDIAL ACTION 

The Department is evaluating remediation alternatives. The contamination is primarily under the main 
manufacturing building and there is little risk of exposure. However, removing the contamination could endanger 
workers and damage the structural integrity of the building. Technology to treat the contamination without 
removing the soil does not exist. Therefore, this report assumes that the remediation alternative selected will leave 
the contamination in place and use institutional controls to manage the risk. Institutional controls will ensure that 
any soil excavated from this area will be handled in a manner that protects employees and the public and will be 
disposed of in accordance with applicable regulations. The final remedial action alternative will not be selected 
until the proposal is submitted to the regulators and the public has been given the opportunity to provide 
comments. Monitoring of down gradient ground-water wells will be conducted to ensure contamination does not 
migrate. The estimate assumes remediation will be complete in FY 1997. 

Miscellaneous Contaminated Soils 

ASSESSMENT 

Four potentially contaminated areas were investigated as a part of this project, the North Lot, Building 16, the 
abandoned fuel lines, and the fuel oil tank loading and unloading area. Old aerial photographs indicate the 
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northwest comer of the north parking lot was used as a staging area for drums prior to being paved. The contents 
of the drums, the occurrence of any leaks, and their final disposition is unknown. 

Building 16 houses an in-ground centrifuge used to test weapons components and a mold-flushing facility. The 
concrete centrifuge chamber has a sump where water and hydraulic fluid from equipment leaks have accumulated. 
The mold-flushing facility includes a below-grade storage area for spent flushing solvents. A 11 ,300-liter (3,000-
gallon) steel tank is buried outside the building to capture fire-sprinkler water from mold flushing. 

The abandoned fuel lines were installed when the plant was constructed to transfer fuels, kerosene, oils, rust 
inhibitors, and solvents from truck and railcar unloading stations to underground storage tanks and from tanks to 
the main manufacturing building. 

The fuel oil tanks consist oftwo above-ground 1.5 million liter (400,000-gallon) steel tanks, a loading and 
unloading area, and associated piping. The tanks originally stored jet fuel and were later converted to store fuel oil. 
The tanks were initially surrounded by an earthen berm to contain spills. The berm has been replaced by concrete 
walls. The floor of the containment area consists of unlined earth. Petroleum products were occasionally spilled 
on the ground at the loading and unloading area. In-tank steam coils used to heat the fuel oil leaked in 1989, 
causing the tank to overflow onto the floor of the containment area. 

Investigation of these sites is complete, and soil sample analysis found no contamination at the north lot and 
Building 16 locations. These two sites have received No Further Action designations from the Environmental 
Protection Agency. Petroleum products were found in the soil at the abandoned fuel lines and the fuel oil tanks. 
Additionally, volatile organics compounds were detected in the soil at the abandoned fuel lines. Approximately 
6,880 cubic meters (9,000 cubic yards) of soil is contaminated. The Environmental Protection Agency has 
approved the Resource Conservation and Recovery Act Facilities Investigation report. The corrective measures 
study has been submitted to the regulators and no comments were received from the public during the public notice 
period. The assessment phase for this project is approximately 96 percent complete, with a projected completion 
date of May 1996. 

REMEDIAL ACTION 

The Department has evaluated remediation alternatives and recommended to the regulators that it address the 
contamination in place and use institutional controls to minimize the risk of exposure. Institutional controls will 
ensure any soil excavated from this area will be managed in a manner that protects employees and the public and 
will be disposed in accordance with applicable regulations. The public has been given the opportunity to comment 
on this recommendation, and no comments were received during the public notice period. Monitoring of down 
gradient ground-water wells will be conducted to ensure contamination does not migrate. The estimate assumes no 
further action after FY 1996 when the remediation should be completed. 

Miscellaneous Polychlorinated Biphenyls Sites 

ASSESSMENT 

The Department believes that a lightning strike at an electrical substation may have caused the release of 
polychlorinated biphenyls. The substation is housed in a small containment structure attached to the north side of 
the Manufacturing Support Building. There was additional polychlorinated biphenyls contamination in an 
underground ductbank. The cable was insulated with polychlorinated biphenyls-impregnated paper. Investigation 
of this site is complete, and sample analysis confirmed the presence of polychlorinated biphenyls contamination. 
Approximately 1 1 cubic meters (14 cubic yards) of structures and equipment was contaminated. The 
Environmental Protection Agency approved the recommendation made in the Resource Conservation and Recovery 
Act Facilities Investigation report to clean up this site via the Interim Measures process. The assessment phase for 
this project is complete. 
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REMEDIAL ACTION 

Decontamination, demolition, and disposal of the containment structure and electrical cables have been completed 
as outlined in the Interim Measures work plan approved by the Environmental Protection Agency. Approximately 
33 tons (30,000 kilograms) of Toxic Substances Control Act-regulated waste were generated and disposed of at a 
certified commercial landfill. A portion of the wall shared with the Manufacturing Support Building and the 
concrete floor could not be decontaminated below the cleanup standards. A proposal to encapsulate the wall 
surface has been submitted to the Environmental Protection Agency. This estimate assumes that the regulators will 
approve the proposal, and the wall shared with the Manufacturing Support Building and floor will be encapsulated 
to stabilize the residual polychlorinated biphenyls contamination. The estimate assumes remediation will be 
complete in FY 1996. 

Northeast Area and the Outfall 001 Raceway 

ASSESSMENT 

The Northeast Area encompasses the northeastern portion of the complex and includes land administered by the 
General Services Administration, the Internal Revenue Service, and the Union Pacific Railroad. The ground water 
in this area is contaminated with volatile organic compounds. The source of this contamination is unknown but is 
probably due to random dumping, leaking pipelines, and a wastewater lagoon. 

The Outfall 001 Raceway is the discharge point for the 001 Storm Sewer System which drains the north-central 
and northeastern portions of the plant. It passes through an area of ground-water and soil contamination derived 
from past waste handling practices. The area has also been affected by past discharges through the 001 Storm 
Water Outfall. 

Old aerial photographs show ponds in and just north and west of the former north lagoon. This area was originally 
low-lying and poorly drained. Photographs indicate that material was dumped in the area from makeshift haul 
roads. 

Investigation of these sites is complete and soil sample analysis found volatile organic compound and petroleum 
product contamination in soils primarily at and below the water table in the area of the old ponds. The extent of 
the contaminated ground-water plume was also defined. Approximately 2,220 cubic meters (2,900 cubic yards) of 
soil is contaminated. The Environmental Protection Agency has approved the Resource Conservation and 
Recovery Act Facilities Investigation report. The corrective measures study has been submitted to the regulators 
and no comments were received from the public during the public notice period. The assessment phase for this 
project is approximately 95 percent complete, with a projected completion date of May 1996. 

REMEDIAL ACTION 

Remediation alternatives have been evaluated, and the recommendation has been made to the regulators to address 
the contamination in place and minimize exposure risk through institutional controls. Institutional controls will 
ensure any soil excavated from this area will be handled in a manner to protect employees and the public and will 
be disposed of in accordance with applicable regulations. Since the contamination exists on non-Department of 
Energy property, the procedures used for institutional controls will be developed with other occupants. The public 
was given the opportunity to comment on this recommendation, and no comments were received. 

Contaminated ground water is being contained from migrating offsite by the existing ground-water treatment 
system. In addition, the recommended remediation alternative for ground-water contamination is to add another 
production well in the Northeast Area to ensure plume containment. The recommended alternative also provides 
for an increase in the interceptor trench pumping rate, requiring construction of an additional production well in the 
interceptor trench. The estimate assumes remediation will be complete in FY 1998. 
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The contaminated ground-water plume is near the property boundary of the federal complex. To keep the 
contamination from migrating into the nearby Blue River, an interceptor trench and production wells were installed 
in 1988. Ground water is pumped from these wells to an Ultraviolet/Hydrogen Peroxide treatment system. This 
system eliminates 99.7 percent of the contamination in the ground water. The resulting effluent is discharged into 
the city sanitary sewer. This project is part of the ground-water treatment and monitoring program. 

Plating Building 

ASSESSMENT 

The plating building was constructed in 1957 to provide onsite metal plating. A new plating facility was 
constructed in 1987, and the old facility was removed from service. Portions of its structure, including concrete 
floors and walls, were found to contain heavy metals, polychlorinated biphenyls, cyanide, and petroleum products. 
This project includes Building 57, the Waste Oil Tank, Substation 18, and the Department 26 outside sites. 

Building 57 was the original plating building, and demolition was completed 1990. Following demolition, the site 
was paved with asphalt. 

An abandoned 98-cubic meter (26,000-gallon) waste oil tank is buried under the north foundation wall of Building 
57. This tank was originally installed to recover spent anti-rust oil from operations in the main manufacturing 
building. The tank was abandoned and filled with sand in the early 1950s. Sampling indicated the tank contents 
are contaminated with polychlorinated biphenyls. The soil immediately around the tank is also saturated with 
petroleum. 

Substation 18 was constructed to provide electrical power for the plating building. It included an oil-filled 
transformer containing a polychlorinated biphenyls-based cooling oil (Aroclor 1260). Multiple spills occurred and 
were cleaned up during the 30-year operation of the building. The polychlorinated biphenyls transformer was 
removed from the substation when the plating building was demolished. Polychlorinated biphenyls from this 
transformer have contaminated the soil in this area. 

A portion of the piping system for heating and cooling the Department 26 plastic molding operations was located 
between the main manufacturing building and the plating building. A buried 37,800-liter (10,000-gallon) tank 
supplied a polychlorinated biphenyls heat transfer fluid (Therminol FR-1) for the system. Polychlorinated 
biphenyls from the tank and piping system have contaminated the soil down to bedrock. The tank and piping 
system were removed and replaced with a polychlorinated biphenyls-free system in 1983. 

Investigation of these sites is complete. Approximately 2,935 cubic meters (3,800 cubic yards) of soil is 
contaminated. The Environmental Protection Agency has approved the Resource Conservation and Recovery Act 
Facilities Investigation report, and the corrective measures study is being developed. The assessment phase for this 
project is approximately 93 percent complete, with a projected completion date of July 1996. 

REMEDIAL ACTION 

Remediation alternatives are being evaluated. For estimating purposes, the assumed remediation strategy is to 
remove surface and shallow contamination sources that have the potential of contaminating storm water. This will 
include removing and disposing of the cyanide spill sump, the remains of the Building 57 foundation, Substation 
18, the abandoned Waste Oil Tank, the Building 57 abandoned floor drain piping, the abandoned caustic/acid 
sump structure, and the pipe gallery containment basin and 0.6 to 1.2 meters (2 to 4 feet) of underlying soil. The 
estimates included in this report assume disposal of 2,060 cubic meters (2,700 cubic yards) of Toxic Substances 
Control Act-regulated soil and debris, 233 cubic meters (305 cubic yards) of soil as sanitary waste, and incineration 
of 2 cubic meters (2.6 cubic yards) of concrete, 6.5 cubic meters (8.5 cubic yards) of other solids, and 11 cubic 
meters (14 cubic yards) of waste oil regulated by the Toxic Substances Control Act. 
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An asphalt cap was placed over the soil after the old plating building was demolished. An accelerated interim 
measures project is in process to remove the underground Waste Oil Tank prior to conducting further remedial 
actions. Remediation activities are assumed to be completed in FY 2000. 

South Lagoon 

ASSESSMENT 
The South Lagoon is in the northeast quadrant of the Department of Energy property. It was constructed in 1975 to 
assist the North Lagoon in receiving industrial wastewaters from production activities and was used until 1988. 
The wastewater consisted of rinse waters, drain input, and treated cooling water from various manufacturing 
processes including electroplating and degreasing. Sludge from the North and South Lagoons was removed in 
1985 and 1988, respectively. A nonpermeable cap was installed over both lagoons in 1988. The Environmental 
Protection Agency has approved the Resource Conservation and Recovery Act Facilities Investigation report and 
has agreed to monitor this site in lieu of further ground-water remediation. The public has been given the 
opportunity to comment on the recommendation to designate this site for No Further Action. No comments have 
been received. Assessment activities are assumed to be completed in FY 1998. 

Trichloroethylene Still Area 

ASSESSMENT 
The Trichloroethylene Still Area contains multiple release sites: the former trichloroethylene still, the classified 
waste burial trenches, the oil house, Department 95, the former aluminum chip handling facility, the former sales 
building, the waste transfer spill area, the abandoned sump, and the Department 20 sump. 

Investigation of these sites is complete, and soil sample analysis found volatile organic compound contamination 
above the water table at the oil house, trichloroethylene still, classified waste burial trenches, Department 20 sump, 
abandoned sump, and waste transfer spill area. Soil contamination above the water table was also found at the 
abandoned sump/waste transfer spill area. Petroleum product contamination was found in soil above the water 
table at the abandoned sump and the waste transfer spill area. Soil contamination below the water table was found 
at the oil house, trichloroethylene still, Department 20 sump, classified waste burial trenches, aluminum chip 
handling facility, sales building, the abandoned sump, and waste transfer spill area. Approximately 884 cubic 
meters ( 1,160 cubic yards) of soil is contaminated. The Environmental Protection Agency has approved the 
Resource Conservation and Recovery Act Facilities Investigation report, and the corrective measures study is being 
developed. The assessment phase for this project is approximately 94 percent complete, with a projected 
completion date of July 1996. 

REMEDIAL ACTION 
The Department is evaluating remediation alternatives. For estimating purposes, the assumed remediation strategy 
is partial excavation of contaminated soil at the trichloroethylene still, oil house, abandoned sump, and Department 
20 sump. The report assumes that most waste will be disposed of in a certified commercial landfill and some waste 
from the abandoned sump will have to be incinerated. Three ground-water production wells will be added to 
further control contaminated ground water. The Department will not select the final remedial action alternative 
until the proposal is submitted to the regulators and the public has been given the opportunity to provide 
comments. Monitoring of down gradient ground-water wells will be conducted to ensure that the contamination 
does not migrate. The estimates included in this report assume disposal of 621 cubic meters (812 cubic yards) of 
Resource Conservation and Recovery Act-regulated soil and remediation will be complete in FY 2000. 
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Maintenance Vehicle Repair Shop Sump 

ASSESSMENT 

Three areas of concern are associated with maintaining the vehicle repair shop sump: the sump pits, Building 54, 
and the test cell area. 

The sump pits were built in 1970 to house a hydraulic vehicle lift. Plant vehicles were washed on the lift before 
repair. The lift has been decommissioned. Building 54 was constructed to test aircraft engines. The building's 
basement housed electric motors used to circulate water through cooling towers. The test cells were originally used 
to test aircraft engines. It is likely that fuel, oils, and degreasers were used in the cells during manufacturing. 

Investigation of these sites is complete and although ground-water contamination exists, no soil source 
contamination was found at the maintenance vehicle repair shop sump, the sump pits, or Building 54. Significant 
areas of petroleum product contamination were found at the test cell area. Approximately 1,000 cubic meters 
(1,300 cubic yards) of soil is contaminated. The Environmental Protection Agency has approved the Resource 
Conservation and Recovery Act Facilities Investigation report, and the corrective measures study is being 
developed. The assessment phase for this project is approximately 92 percent complete, with a projected 
completion date of July 1996. 

REMEDIAL ACTION 

The Department is evaluating remediation alternatives. For estimating purposes, the assumed remediation strategy 
is excavation and disposal of shallow contamination sources that have the potential to contaminate storm water or 
pollute ground water. The Department will not select the final remedial action alternative until the proposal is 
submitted to the regulators and the public has been given the opportunity to provide comments. Monitoring of 
down gradient ground-water wells will be conducted to ensure contamination does not migrate. The estimates 
included in this report assume disposal of 1,000 cubic meters (1,300 cubic yards) of Resource Conservation and 
Recovery Act-regulated soil, and incineration of 24 cubic meters (31 cubic yards) of liquid waste regulated by the 
Toxic Substances Control Act. Remediation is assumed to be complete in FY 1998. 

Ground-Water Treatment and Monitoring 

This project includes ground-water monitoring for the entire plant. An extensive array of ground-water monitoring 
wells has been installed, and the wells are sampled twice a year. The extent of ground-water plume contamination 
was determined from assessment activities for other projects and from monitoring well data. 

Contaminated ground water is being contained by the ground-water pump-and-treatment system. This system uses 
an ultraviolet/hydrogen peroxide treatment system to break down the chemical bonds of the contaminants. This 
project is also evaluating source remediation technologies, including deep soil mixing and in situ microwave 
remediation. 

Deep soil mixing uses a large diameter mixing blade modified to allow the injection of reagents during the mixing 
process. The reagents will chemically react with the contamination during the mixing process, thus immobilizing it 
or reducing its toxicity. In situ microwave remediation uses down-hole antennae selectively tuned to heat targeted 
contamination. The contamination will vaporize, and it is extracted. Field studies to test the effectiveness of these 
technologies are scheduled for FY 1996. 

An alternate concentration limit petition is being prepared for submittal to the Environmental Protection Agency. 
The petition proposes that ground-water treatment can be discontinued with no significant impact on the 
environment. If the Environmental Protection Agency agrees with the petition, ground-water treatment will no 
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longer be required. For estimating purposes, ground-water treatment costs are included only through the year 
FY 2001. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Remediation Technology Evaluation 
Assessment 

Department 26 
Remedial Action 

Department 27 
Assessment 
Remedial Action 

Miscellaneous Contaminated Soils 
Assessment 
Remedial Action 

Mlsceaaneous PCB Sites 
Remedial Action 

Northeast Area and Outfall 001 
Assessment 
Remedial Action 

Plating Building 
Remedial Action 

South Lagoon 
Assessment 
Remedial Action 

Trichloroethylene Stili Area 
Remedial Action 

Maintenance Vehicle Repair Shop Sump 
Assessment 
Remedial Action 

Ground Water Treatment and Monitoring 
Remedial Action 

Direct Program ManagemenVSupport 

fX''ptzooq zqea '91§ 

38 

30 

9 

15 

47 

542 

28 
264 

459 

2 
378 

1,376 192 
1,764 455 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

am agap 

188 

148 

15 
45 

10 
39 

74 

26 
234 

2,709 

t40 
1,323 

2,294 

1,892 

7,839 
11,097 

Program management and support functions cut across all environmental restoration activities. Costs are included 
for personnel to develop and validate cost estimates; manage project cost, schedule, and technical baselines; 
formulate and execute budget requirements; develop performance reports; ensure regulatory compliance; and 
support audits, reviews, and validations. 
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WASTE MANAGEMENT 

The Waste Management program conducts a waste acceptance certification program to certify all waste generated 
at the Kansas City Plant. Waste is characterized in the generating process and then transferred to temporary storage 
and prepared for offsite shipment and disposal at permitted treatment, storage, and disposal facilities. No waste is 
either treated or disposed on site. Sanitary waste disposal is the responsibility of the Office of Defense Programs in 
its role as site landlord. In the future, waste generation from existing production operations is expected to decrease 
as a result of downsizing. Costs for transportation of waste appear in disposal costs for each waste type. 

Waste Management provides technical guidance to other onsite programs for proper management of waste 
generated from construction/remediation projects, as well as for waste received from field return activities. 
Processes transferred to the Kansas City Plant as the result of nonnuclear consolidation will increase the volume of 
activities that generate sanitary, hazardous, low-level, and low-level mixed waste. The most significant generation 
at Kansas City is the hazardous waste resulting from the Office of Defense Programs machining, plating, and 
etching processes. The Department will ultimately manage any low-level mixed waste generated from these 
activities as low-level waste after elementary neutralization. 

WASTE MANAGEMENT MAP 

The Environmental Protection Agency Region VII and Missouri Department of Natural Resources are the federal 
and state agencies regulating the Kansas City Plant. The plant has prepared and submitted a Resource 
Conservation and Recovery Act Part B permit application and is currently operating under interim status. The 
plant continues to operate in compliance with federal, state, and local regulations. 

Since FY 1994, the plant has aggressively pursued a plan to eliminate all mixed waste in storage. To this end, the 
plant has used a chemical process to segregate the radioactive and hazardous components from electronic 
assemblies. This eliminated two mixed waste streams. In 1994, the plant established a vendor return program for 
smoke detectors, thereby preventing the generation of mixed waste containing transuranic radionuclides. These 
approaches will continue to be applied in an effort to reduce the potential for creating mixed waste. 
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The Department does not anticipate future generation of mixed waste. Therefore, a Site Treatment Plan will not be 
required. However, mixed waste will be generated from operations that will be integrated at this site from 
nonnuclear reconfiguration activities beginning in FY 1998. Waste from these activities will ultimately be 
managed as low-level waste after elementary neutralization. In lieu of a Site Treatment Plan, the Mixed Waste 
Contingency Plan has been submitted to and approved by the State of Missouri. 

Technical support costs for development of the Mixed Waste Contingency Plan and compliance with storage 
requirements are identified in low-level waste storage. Costs for the chemical segregation process and offsite 
transportation and disposal are identified in low-level waste d~sposal. No low-level radioactive waste is treated 
on site. 

Low-Level Waste 

GENERATION AND HANDLING 

Small quantities of low-level radioactive waste are generated from the disassembly and testing of irradiated 
components, the scheduled replacements of exit signs containing small amounts of tritium for illumination, the 
replacement or excess of X-ray sources. These sources are all from Defense Programs activities. 

STORAGE 

The Kansas City Plant low-level waste storage area is located in the Waste and Excess Property Management 
Department. The 23-square meter (250-square foot) area is protected from inclement weather, unauthorized entry, 
and has secondary containment. The maximum storage capacity is 96 0.2-cubic meter (55-gallon) drums. 

DISPOSAL 

Low-level waste is shipped to the Nevada Test Site for disposal. Shipments are made infrequently and only when a 
sizable quantity of waste accumulates. Shipments were made in 1985 and 1995. At present, approximately 0.5 
cubic meters (0.65 cubic yards) of low-level waste is in storage. This report assumes that approximately 30 cubic 
meters (39 cubic yards) will be transported to the Nevada Test Site between now and FY 2070. 

Hazardous Waste 

GENERATION AND HANDLING 

Principal hazardous substances include acids, alkalines, ignitable waste, miscellaneous toxic waste, nonfriable 
asbestos, oil, polychlorinated biphenyls, solvents, wastewater treatment sludge, and infectious waste from the 
employee medical department. Waste from manufacturing processes is certified by process prior to acceptance into 
the Waste Management program. 

Numerous laboratories and small departments within the plant also generate miscellaneous hazardous waste in 
small amounts. These items are combined, when practical, for controlled disposal. Waste contaminated with 
polychlorinated biphenyls and asbestos is also routinely generated in the decommissioning of inactive facilities. 
Polychlorinated biphenyl waste is shipped offsite for disposal within 30 days. 

Several initiatives are currently being developed to reduce hazardous waste volumes. A carbon dioxide separation 
system is being developed that will treat oil- and solvent-contaminated waste. The Department plans to use fuel
blending to recycle oils and solvents. Coolant recycling equipment has also been procured to reuse and recycle 
coolants. The Department is also implementing a process to treat acid/chromate and alkaline/cyanide solid debris 
streams generated during plating operations. The Department expects this process to reduce the amount of 
hazardous waste by 2.25 metric tons (2.5 tons). 
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In 1994, the hazardous waste generated at the plant totaled 850 cubic meters (1,100 cubic yards), most of which, 
510 cubic meters (670 cubic yards), was waste regulated by the Toxic Substances Control Act, and 256 cubic 
meters (335 cubic yards) was waste regulated by the Resource Conservation and Recovery Act. The remaining 
waste was state-regulated waste. Hazardous waste generation is expected to decline approximately five percent per 
year. Waste generated from construction and environmental restoration activities is approximately 450 metric tons 
(500 tons) and is not expected to increase. The Kansas City Plant expects to generate approximately 475 cubic 
meters (620 cubic yards) of hazardous waste from production operations in FY 1995 and FY 1996. Legacy
classified waste was sanitized onsite and shipped for disposal in FY 1995, eliminating the inventory of classified 
waste. 

TREATMENT 

The Kansas City Plant does not treat any hazardous waste regulated by the Resource Conservation and Recovery 
Act. The only treatment that is performed at the site is the pre-treatment of wastewater from manufacturing under a 
City of Kansas City, Missouri Clean Water Act pre-treatment permit. The pre-treatment is performed at the 
industrial wastewater pre-treatment facility, which destroys or removes hazardous chemicals like cyanide and 
chromium. The pre-treatment facility also de-waters sludge, reducing its volume. Resource recovery and recycling 
are performed at locations throughout the plant, with the wastewater piped to the pre-treatment facility. 

Future waste volumes, pre-treated by the Industrial Wastewater Pre-Treatment Facility and generated from 
production operations, are anticipated to decrease then remain constant as the result of downsizing, even though the 
mission at the Kansas City Plant is assumed to continue indefinitely. 

STORAGE 

The Department stores hazardous waste at a tank farm and at various locations in the plant. The tank farm consists 
of five bulk storage tanks: 23 cubic meters (6,000 gallons) of acids, 23 cubic meters (6,000 gallons) of alkalines, 60 
cubic meters (two 8,000-gallon tanks) of solvents, and 30 cubic meters (8,000 gallons) of oil. Because of recent 
Department of Energy initiatives to downsize the nuclear weapons complex, projects are being identified at the 
Kansas City Plant to consolidate waste storage into vacated buildings. 

The Kansas City Plant is currently under interim status as a treatment, storage, and disposal facility. According to 
the permit, waste can be stored for up to one year on specified waste management storage lots. 

DISPOSAL 

No hazardous waste is disposed of onsite. Disposal preparations include packaging, repackaging, consolidating, 
and manifesting hazardous waste in compliance with the Resource Conservation and Recovery Act and 
Department of Transportation regulations. Hazardous waste is transported for offsite treatment and disposal to 
approved commercial treatment and disposal facilities. Shipments are made when a sizable quantity of waste 
accumulates. This report assumes that 46,675 cubic meters (61, 144 cubic yards) will be disposed of at offsite 
commercial facilities between now and FY 2070. 

Direct Program Management/Support 

Program management and support functions cut across all waste management activities. Costs are included for 
personnel to develop and validate cost estimates; manage project cost, schedule, and technical baselines; formulate 
and execute budget requirements; develop performance reports; ensure regulatory compliance; and support audits, 
reviews, and validations. Each cost table shows the program management cost associated with that program. 

An Agreement-in-Principle has been reached with the Missouri Department of Natural Resources for independent 
versight of environmental and emergency management programs. In FY 1 996, this oversight will include state 
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reviews of the air, surface water, emergency management, and waste management programs. Annual costs to 
support this agreement are approximately $200,000. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~llleaggg iiUQI i83Q ii1831 aaaa iii& iii aa~a 
Low-Level Waste 

Storage and Handling 73 66 66 66 66 66 66 
Disposol 100 115 115 115 115 115 115 

Hazardous Waste 
Treatment 1,283 1,260 1,260 1,260 1,260 1,260 1,260 
Storege and Handling 1,412 1,233 1,233 1,233 1,233 1,233 1,233 
Dispo1e1 1,701 743 743 743 743 743 743 

Direct Progrem Management/Support 2,746 2,042 2,042 2,042 2,042 2,042 2,042 
rgtnl 7 318 § f§ft ngne § 1§8 § 1§8 §'§8 §458 

~aa~1 a ada iiQ11 iiiQIQ iiQII iiiUIQ •• Low-Level Waste 
Storage and Handling 66 66 66 66 66 66 66 
Disposal 115 115 115 115 115 115 115 

Hazardous Waste 
Treatment 1,260 1,260 1,260 1,260 1,260 1,260 1,260 
Storage and Handling 1,233 1,233 1,233 1,233 1,233 1,233 1,233 
Dlspo111 743 743 743 743 743 743 743 

Direct Progrem Monogomont/Support 2,042 2,042 2,042 2,042 2,042 2,042 2,042 
TQ'rl §f§H § 1§8 §t§A ''§8 '1'8 ntnp §4§8 

~aa~a iiiQ~I iiiUIU il&ll ill& iil&ll iiiUIII lllfiiM&II• 
Low-Level W11to 

Storage ond Handling 66 4,985 
DllpOIII 115 8,552 

Hozarctou1 Wa1te 
Treotment 1,260 94,616 
Storage and Handling 1,233 93,369 
Dl1p0111 743 60,517 

Direct Progrom Monogement/Support 2,042 158,671 

• Total Ufe Cycle is the sum of the annual costs In constant FY 1996 dollars. 

This report anticipates cost savings in program support activities through the integration of the individual 
Environmental Restoration and Waste Management programs into a single Environmental Management program 
Support Team. The result should be reduced duplication of effort and will require fewer employees. 

DESCRIPTION OF PERSONNEL 

Current Composition 

There are federal and management and operating contractor employees funded by the Environmental Management 
program at the Kansas City Plant. Approximately 68 of the management and operating contractor employees are 
directly funded by the Environmental Management program. The remaining employees are funded indirectly 
through a burden rate applied to environmental management activities. The directly funded employees consist of 
managers, administrative personnel, engineers, scientists, administratdrs and other professionals, technicians, and 
laborers. The table below presents the federal and contractor work force by labor category. 
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Full-Time Equivalents Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on the FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Department of Energy owns the Kansas City Plant. Allied Signal operates the facility through a cost-plus
award-fee management and operating contract which expires in March 2000. The management and operating 
contract is structured to provide financial incentives for waste volume reduction and productivity savings. Some 
work is subcontracted to private companies or other federal contractors through Integrated Contractor Orders. 
These contracts are usually annual contracts or contracts for a specific portion of a project that may span several 
years. Commercial contracts are competitively bid. Two of the primary subcontracts for Environmental 
Management are for support of environmental restoration assessment and ground water-related activities and for 
support of the Industrial Wastewater Pre-treatment Facility. 

Future Full· Time Equivalent Needs 

The number of Environmental Management Full-Time Equivalents at the Kansas City Plant has peaked. The size 
of the Environmental Restoration staff will steadily decline until work is complete in FY 2000. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Kansas City Plant. 
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Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g; ~ llliilalll iUII au~u au~~ iUiU aua~ i~U 
Environmental Restoration, 4,968 648 
Waste Management 6,610 5,459 5,459 5.459 5,459 5,459 5,459 
Tgta! 11 §78 §lW § 458 § 4§8 § 1§8 § 1§8 §4§8 

cxaila au.u au~a a au au~ a illiU iQI§ 
Environmental Restoration 

Waste Management 5,459 5,459 5,459 5,459 5,459 5,459 5,459 
!pta! § 4§8 § 4§8 §458 § '§B §458 54§9 § 4§8 

C.liU.U iUU:~ iUIU iUI§ iUIIU iQii iUQQ ~ill lil&ll* 
Environmental Restoration 28,081 
Waste Management 5,459 415,181 

·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX '1!6-3999 aoo§ 2Q1S agag a gas 2MQ Hfe G¥&11* 

Waste Management 706 3,529 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Significant changes have been incorporated into the cost estimates from the FY 1 995 Baseline Environmental 
Management Report. Environmental Restoration costs have decreased by 71 percent, and Waste Management 
costs have increased by 90 percent. The overall result for the site is an increase in estimated life-cycle cost of 
approximately 4 percent. Also, note that program management costs have been integrated into relevant activity 
costs and are not a separate category. See the Comparison Table on the following page for additional life-cycle 
cost information. 
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Comparison Table 

FY 1995 FY 1995 FY 1996 Change in 
Activity Life Cycle Only 1 Life Cycle Dollars 

------------- ------------- ------------- ------------- Change in 
Thousands of Dollars Percent 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 99,822 3,478 28,081 -68,263 -71 

Waste Management 226,898 6,116 418,710 197,928 90 

Landlord - - - - -

Program Management 2 113,377 2,225 - - -

Site Total 440,097 11,818 446,791 18,512 4 

1 The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the 

relevant program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste 
Management) activity cost estimate tables for the FY 1996 Baseline Report. 

Last year's report assumed all contamination would be excavated and disposed of in certified offsite landfills, 
regardless of risk. The FY 1996 report contains risk-based assumptions. Cleanup activities, like other construction 
projects, have inherent safety risks. In evaluating cleanup alternatives for this report, the risk of exposure at each 
site was also considered. At minimal risk sites, the assumption was made that remedial action will not be required 
and exposure risks could be minimized through procedural controls. As a result, the waste volume projections and 
the costs associated with remedial action have been significantly reduced. 

Also, assumptions concerning the duration of the Waste Management program have changed. Last year's Baseline 
Report assumed activities to cease in FY 2030; this year they are assumed to end in FY 2070. Waste Management 
program cost estimates also include a line item to replace industrial waste piping that was not in last year's report. 
In FY 1998, low-level waste generation rates increased significantly from previous estimates because nonnuclear 
consolidation by the Department has increased the number of activities at the Kansas City Plant that have the 
potential to generate low-level waste. 
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WELDON SPRING SITE REMEDIAL ACTION PROJECT 

The Weldon Spring Site consists of91.6 hectares (229 acres), approximately 32 kilometers (20 miles) west of St. 
Louis, Missouri. The Weldon Spring Chemical Plant and the Weldon Spring Quarry occupy the site. 

11187 Conprt1111onal R:qualt 

Envlronmantal Raatol'tltion 

/ 

IMILB 

I Kll011£1115 

LOCALITY MAP 

Howell Island 
Conservation Area 

Estimated Site Total 

(Fiv• Year Aversges, Thousands of Constant 1996 Dollars) 

EX 'I''·'MQ 399' '9'9 '9" agag agaa 
74887 14 700 

• Total Ufe Cycle i1 the 1um of the annual co111 in constant FY 1996 dollers. 

N 

'9?9 Life Eyete• 

447,937 
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FACILITY MISSION 

The Weldon Spring Site was part of a site used by the U.S. Army as an ordnance works in the 1940s. In the 1950s 
and 1960s, the Atomic Energy Commission used the site to process uranium ore in the Weldon Spring Chemical 
Plant. The plant was subsequently deactivated and no activities were carried out at the Weldon Spring Site until 
remediation began in 1985. In February 1985, a Memorandum of Understanding between Department of Energy 
and the Department of Army resulted in the transfer of ownership from the Department of Army to the Department 
of Energy. Since then, the Department of Energy's Oak Ridge Operations Office has administered the Weldon 
Spring Site as Major Project #182, Weldon Spring Site Remedial Action Project. In 1986, the Environmental 
Protection Agency and the Department of Energy signed a Federal Facilities Agreement, which was amended in 
1992. 

r-------' .... .__ 
I 

IIIIIIFIB 

3101111115 

Weldon Spring 
Chemical Plant 

N 
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Weldon Spring 
Quarry 
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The Environmental Protection Agency placed the Weldon Spring quarry on the National Priorities List in 1987. 
The entire site was placed on the National Priorities List in 1989. The current mission for the Weldon Spring Site 
is to eliminate potential hazards to the public and the environment. The Department of Energy is conducting a 
comprehensive remedial action program to complete this mission. 

Remedial action at the Weldon Spring Site is scheduled for completion in FY 2003. A section of the site, the 
Weldon Spring Disposal Facility, will be used as a permanent disposal area for waste removed during cleanup of 
the site, and it will be monitored after closure of the disposal facility. 
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The Department of Army currently contributes 24 percent of the overall costs for the cleanup. The cost tables in 
this report reflect only the Department of Energy portion of the cleanup. The Estimated Site Total table presents 
Environmental Management program costs. There are no current or planned Nuclear Material and Facility 
Stabilization projects at the Weldon Spring Site. All waste management activities are conducted within the scope 
of environmental restoration. There is no current or anticipated additional need for stabilization or 
decommissioning activities at this site. 

FUTURE USE 

In 1991, the Environmental Protection Agency and the Department of Energy signed a Record of Decision for the 
removal of bulk waste in the Weldon Spring quarry. In 1993, the Environmental Protection Agency and 
Department of Energy signed another Record of Decision for the final disposal of all site waste. An on site 
engineered disposal cell will be constructed to house all waste from remediation efforts at the quarry and chemical 
plant areas. This area will continue to be monitored while access controls are maintained. This report assumes that 
the excess real property will be used for recreational purposes because the Weldon Spring Site is currently 
surrounded by wildlife areas. 
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FUTURE USE MAPS 

Wildlife 
Management 

Controlled 
Access 

ENVIRONMENTAL RESTORATION 

To support the remedial action at the Weldon Spring Site, the Department conducts radiological, chemical, and 
geotechnical investigations as well as extensive characterizations to determine the types and extent of 
contamination. The Environmental Protection Agency Region VII is the primary regulatory authority governing 
Comprehensive Environmental Response, Compensation and Liability Act remediation activities at the site, and 
conducts onsite monitoring as necessary. The lead agency for the State of Missouri regarding the Weldon Spring 
Site is the Missouri Department of Natural Resources. A grant is in place to provide funding to the Missouri 
Department of Natural Resources to allow onsite monitoring of activities by State employees at the site. 

Contamination is present in three major areas at the Weldon Spring Site: four waste lagoons (raffinate pits), a 
chemical plant, and a quarry, located approximately 6.4 kilometers (4 miles) from the chemical plant. The total 
volume of contaminated media at the Weldon Spring Site has been estimated at 671,120 cubic meters (879, 176 
cubic yards), which includes approximately 167,200 cubic meters (219,032 cubic yards) of sludge, 91 ,080 cubic 
meters ( 119,315.8 cubic yards) of sediment, 257,640 cubic meters (337 ,508 cubic yards) of contaminated soil, 
128,896 cubic meters ( 168,854 cubic yards) of structural material, 3,010 cubic meters (3,943 cubic yards) of 
process chemicals and 23,294 cubic meters (30,515 cubic yards) of contaminated vegetation. Some contamination 
is also present in adjacent ("vicinity") properties. 

This report assumes that the Department will accomplish restoration by excavating contaminated soils and debris at 
the quarry and chemical plant sites, dismantling the chemical plant buildings, and excavating their foundations. 
The Department will treat and discharge the water in the raffinate pits, remove remaining raffinate pit sludge, and 
excavate contaminated vicinity property areas. It will also incinerate a small quantity of Resource Conservation 
and Recovery Act waste at the Oak Ridge K-25 Site and send the ash to Envirocare of Utah. Coordination with the 
Waste Management program at Oak Ridge is proceeding toward the goal of incinerating the waste in early 1996. It 
is assumed that Weldon Spring will accept an additional small quantity of contaminated soil from the adjacent 
Department of Army site. All site waste will then be entombed in an engineered disposal facility. All costs 
associated with treatment, storage, and disposal are included within the scope of remedial action. 

MISSOURI24 



This estimate assumes that no waste will be received from distant sites and that ongoing ground-water operable 
unit and quarry residuals operable unit studies will result in No Further Action Record(s) of Decision. 

Landlord or support functions are required for the environmental restoration activities conducted at the Weldon 
Spring Site and they 'are included as an integral (i.e., not separate) cost of remedial actions. There are no directly 
appropriated costs associated with landlord activities at the Weldon Spring Site. Support functions include 
analytical laboratory services; janitor and guard services; groundskeeping; maintenance and repair for 
administrative facilities and vehicles; design, construction, and operation of support buildings and facilities; 
construction and maintenance of access roads and parking areas; installation and operation of site utilities; and 
equipment and supplies for safe field operations. 

Major Environmental Restoration Activity Milestones 

Bulk Quarry Waste OU- Remedial Action 
Quarry Residuals OU - Assessment 
Site Ground Water OU- Assessment 
Vicinity Properties - Remedial Action 
Chemical Plant OU - Remedial Action 
Onsite Disposal Cell Construction 
Onsite Disposal Cell Operations 

ASSESSMENT 

TASK COMPLETION DATE 
Fiscal Year 

1996 
1998 
1999 
2000 
2001 
2002 
2003 

The Weldon Spring Site is divided into four operable units: quarry bulk waste, the chemical plant, quarry residuals, 
and site ground water. The 1991 Record of Decision provides for the removal of quarry bulk waste, which consists 
of contaminated building and equipment debris; concrete rubble and rock; soil sludge and sediment; and 
vegetation. The 1993 Chemical Plant Record of Decision provided for the on site disposal of site waste in an 
engineered disposal facility. As of September 1995, approximately 88,160 cubic meters (115,489.6 cubic yards) of 
this waste have been removed from the quarry. 

A Remedial Investigation/Feasibility Study is currently being prepared for the last two operable units, quarry 
residuals and site ground water. A Record of Decision is expected for the site ground-water operable unit in FY 
1998 and for the quarry residuals operable unit in FY 1999. 

Principal source areas and contaminated media at the site are chemical plant buildings, surface water and sludge 
from the raffinate pits, contaminated soil at the south and north dumps, coal storage area, and around certain 
chemical plant buildings, groundwater in the upper aquifer, and containerized chemicals in storage. Offsite 
locations have been impacted by contaminant transport from these source areas and are known as "vicinity 
properties". The major pathways that have resulted in transport to these offsite locations are surface water runoff, 
surface water loss to ground water, ground-water discharge to surface water (gaining streams), and leaching from 
surface or subsurface material to ground water. Results of the site risk assessment indicate that interim actions 
have improved site conditions. Potential health risks to workers from onsite exposure do not exceed the upper end 
of the U.S. Environmental Protection Agency target risk range. Radiological and chemical carcinogenic risks 
estimated for a recreational user at the offsite vicinity properties are also within or below the Agency's target risk 
range. This report assumes that all assessments for the Weldon Spring Site will be completed by FY 2001. 

In FY 1993, the Department of Energy and the U.S. Environmental Protection Agency signed a Record of Decision 
providing for final disposal of all site waste. According to this Record of Decision, an onsite engineered disposal 
facility will be designed and constructed in which all site waste will be entombed. This report assumes that 
construction of this facility will be completed by FY 2002. 
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REMEDIAL ACTION 

The site used four waste lagoons (raffinate pits) to store contaminated residue from uranium ore processing. They 
contain approximately 310,027 cubic meters (406, 135.37 cubic yards) of raffinate sludge and contaminated soil. 
They also contain approximately 216 million liters (57 million gallons) of contaminated water. The contaminated 
water will be treated at the Site Water Treatment Plant and released. The raffinate sludge and contaminated soil 
will be excavated, treated in the onsite Chemical Stabilization/Solidification Facility, and disposed of in the onsite 
disposal facility. Raffinate pits remediation activities will be completed by FY 2001. 

The chemical plant is a complex of 44 buildings and other structures where uranium ore was processed. It contains 
approximately 264,476 cubic meters (346,463.56 cubic yards) of contaminated soil and building material. The 
Department has dismantled 43 of the buildings and structures. The remaining structure is a Resource Conservation 
and Recovery Act material storage building that will be dismantled in FY 1999. The chemical plant building 
foundations and contaminated soil will be excavated by FY 1998. All waste and contaminated material will be 
disposed of in the onsite disposal facility. 

The quarry is a 3.6-hectare (9-acre) site that was used in the 1950s and 1960s for the disposal of waste generated 
during uranium ore processing. It contains approximately 92,565 cubic meters (121,000 cubic yards) of 
radiologically and chemically contaminated soil and rubble. It also contains approximately 11 million liters (3 
million gallons) of radiologically and chemically contaminated water. The contaminated water has been treated 
and discharged to the Missouri River. The excavation of all contaminated soil and rubble, and its transportation to 
the chemical plant for temporary storage was complete in FY 1995. The quarry waste will be permanently 
disposed of in the onsite disposal facility. Depending upon the results of environmental assessment and monitoring 
efforts, residual contamination in the quarry may be treated; however, current estimates assume that no further 
action will be required. Restoration of the quarry will be complete by FY 2002. 

Approximately 19,304 cubic meters (25,288.24 cubic yards) of low-level radiologically contaminated soil is 
present at various vicinity properties beyond the boundaries of the Weldon Spring Site. These properties include 
lakes and wildlife areas contaminated from the runoff of uranium during plant operations. The contaminated soil 
will be excavated and hauled to the onsite disposal facility for permanent disposal. Surface and ground water will 
continue to be monitored at current levels during remedial action; however, costs for long-term surveillance and 
monitoring are not included in this estimate. The vicinity properties will be remediated by FY 2000. 

The Weldon Spring Site began an aggressive interim response action program in 1987 to stabilize the site and to 
ensure adequate protection of public health and safety. Several tasks were completed under this program, 
including the removal of overhead piping, asbestos, electrical poles and lines, construction of two water treatment 
plants, removal of contaminated buildings, consolidation and containment of chemicals, and construction of 
temporary storage areas for contaminated material. 

All waste generated at the Weldon Spring Site is low-level waste in the form of radiologically and chemically 
contaminated soil, building debris, contaminated water, and raffinate sludge left behind after the operation of the 
ordnance works and the uranium ore processing plant. The Department will construct a Chemical 
Stabilization/Solidification plant to treat raffinate pit sludge. A waste processing facility will also be constructed to 
reduce the volume of waste from the dismantling of buildings before permanent placement in the onsite disposal 
facility. In addition, two water treatment plants have been constructed and have treated over 379 million liters (1 00 
million gallons) of contaminated water to date. The Weldon Spring Site is exploring the use of a wet oxidation 
process to treat liquid mixed waste. A more economical solution involving incineration at the Oak Ridge K-25 Site 
will be available in 1996. 

Waste wiii be stored temporarily in several locations at the Weldon Spring Site until permanent placement in the 
onsite disposal facility. Bulk waste removed from the quarry is stored at the Temporary Storage Area. Building 
debris and contaminated foundations and soil are stored at the Material Staging Area. Chemicals and tri-butyl 
phosphate waste are placed in containers and stored in a Resource Conservation and Recovery Act storage area 
until final disposal is arranged. Approximately I ,200 cubic meters (1 ,572 cubic yards) of asbestos is temporarily 
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stored onsite in sealand containers. Disposal for all site waste will be in the onsite disposal facility, which will be a 
lined facility with a leachate collection system. Building waste, soil, and equipment will also be placed into the 
disposal facility. The waste will then be entombed with a stabilized cement material produced from raffinate pit 
sludge. The disposal facility is designed to hold 912,000 cubic meters (1,194,720 cubic yards) of waste. This 
report assumes that approximately 38,230 cubic meters (50,000 cubic yards) of waste from an adjacent Superfund 
site, being remediated by the Department of Army, will also be placed in the permanent Weldon Spring Site 
Remedial Action Project disposal facility. 

After the closure of the onsite disposal facility, the Department will perform post-closure activities such as 
inspections, maintenance, and monitoring. These activities are not currently reflected in the total project cost 
estimate for the Weldon Spring Site. Institutional controls pertinent to the future use of the site property, such as 
monitoring, and restrictions on the use of land or ground water, will not be identified until a Comprehensive 
Environmental Response, Compensation, and Liability Act Record of Decision is signed for the ground-water 
operable unit. This report estimates that this will occur in FY 1999. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Weldon Spring Site 
Assessment 
Remedial Action 

Direct Program ManagemenUSuppor1 

f)' 1 ee•~aeog 

1,427 
70,738 

2,722 

2JI9' 
21 

14,108 
573 

• Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 

WlQ 3Qlf 

Direct Program Management/Support 

aeag agat agag I !fa Cyst,. 

7,240 
424,219 

16,478 

Program management includes funding for site project integration tasks, including project management, 
administration, and implementation. Additional program management functions include all site environmental, 
safety, and health activities, regulatory compliance, engineering design, procurement, construction management, 
cost and schedule management, and quality assurance. 

The Weldon Spring Site provides funding for several county, state, and federal agencies to participate in the 
remedial action effort. On the county level, a grant is in place to provide funding to the St. Charles County 
Citizens' Commission to provide for citizen oversight of the remedial action work. Funding is also provided to St. 
Charles County for a consultant to perform independent testing at the county well field to ensure that 
contamination does not spread to the public water supply. A grant is also in place to provide funding to the 
Missouri Department of Natural Resources to allow onsite monitoring of site activities by State employees. In 
addition, funding is provided to the United States Geological Survey to perform studies required for assessment 
activities. 
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Program support funding for the Weldon Spring Site provides for the following activities: environmental, safety, 
and health monitoring and protection; regulatory protection; construction safety; strategic planning; procurement; 
contract management; cost and schedule control; engineering design; training; construction management; financial 
management; stakeholder support/public participation; quality assurance; and administrative support. 

Cost savings have been realized at the Weldon Spring Site because of the active management ofthe number of 
personnel onsite to petform the work. Onsite staffing was reduced from a proposed 350 to 300, reducing costs by 
14 percent in the program management area. Future program management activities will be the same as current 
activities. They will end when the project is complete. This report anticipates completion in FY 2003. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The personnel at the Weldon Spring Site possess a wide range of expertise, as can be seen in the following table. 
Because the site is required to petform many of the functions of a field office, it has acquired personnel 
experienced in engineering design, construction management, facility operation and maintenance, procurement and 
contract management, financial accounting and reporting, cost and schedule control, training, communication 
services, environmental monitoring, laboratory analysis, graphics, community relations, and all other applicable 
administrative functions. Personnel supporting ongoing activities at the Weldon Spring Site include federal and 
contractor personnel. The federal Full-Time Equivalents are included in the Oak Ridge Operations Office 
(Tennessee) section of this report. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Department of Energy is responsible for the oversight of all work at the Weldon Spring Site. MK-Ferguson 
and Jacobs Engineering have been hired as the project management contractors responsible for all design, 
procurement, and construction activities associated with remedial action work. In addition, the contractor is 
responsible for all site environmental, safety, and health monitoring activities. The Department has hired 
Professional Analysis, Inc. as the support services contractor. The company provides assistance to the Department 
in the areas of project planning, technical review, and regulatory review. Argonne National Laboratory has been 
selected as the Comprehensive Environmental Response, Compensation, and Liability Act and National 
Environmental Policy Act process management contractor. This contractor petforms the technical studies 
necessary to support the required level of environmental assessment. 
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The project management contractor contract is a full-term, fully priced cost plus fixed fee contract. Studies are 
currently under way to investigate the potential for savings through the application of force-account work. In the 
design of the remedial action work, the project management contractor has made frequent use of the value 
engineering process. To date, this process has resulted in identifying over $20 million in potential savings. 

In carrying out the remedial work, the project management contractor subcontracts as many of the remedial action 
activities as possible. This approach is intended to ensure the use of available industry capability as opposed to 
build-up of project management contractor manpower and government-furnished equipment. It also ensures 
maximum use of fixed price, competitively bid contracts and effective use of minority and disadvantaged 
contractors. All subcontracts contain a value engineering cost proposal clause that provides a cost saving incentive 
to the subcontractor. In FY 1995, the value engineering cost proposal process identified $938,000 in savings. 

Future Full· Time Equivalent Needs 

The Weldon Spring Site expects its personnel needs to remain stable through FY 1998 and then to begin to taper 
off as the project nears completion in FY 2003. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Weldon Spring Site Remedial Action Project. 

Nondefense Funding Estimate 

(Five· Ye•r A ver•g••· Thou••nd• of Con•t•nt 1996 Doll•r~) 
"X 1 8''·'999 '99' '9'9 '9'' a gap !9'1 a gag Life SYP'e' 

Environmental Fleatoratlon 74,887 14 700 447,937 

' Toll/ L/11 Cyclllllhl 1um olthl 1nnu11 00111 In con111nl FY 1996 dOIIIfl. 

COMPARISON WITH PREVIOUS ESTIMATE 

The FY 1996 life-cycle cost estimate for the Weldon Spring Site is approximately $448 million. This represents an 
increase of approximately 10 percent over the FY 199.5 estimate. See the Comparison table on the following page 
for additional life-cycle cost information. 
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c ompar1son T bl a e 
FY 1995 FY 1995 FY 1996 Change in 

Activity Life Cycle Only 1 Life Cycle Dollars 
------------- ------------- ------------- ------------- Change in 

Thousands of Dollars Percent 

Nuclear Mat. & Fac. Stab. 529,236 150 457,038 - -14 

Environmental Restoration 303,312 33,300 447,937 177,925 66 

Waste Management 2,360,044 41,400 3,968,465 1,649,821 71 

Landlord - 0 346,714 293,094 547 

Program Management 2 158,438 21,700 - - -

Site Total 461,750 55,000 447,937 41,187 10 

1 The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the 

relevant program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) 
activity cost estimate tables for the FY 1996 Baseline Report. 

The estimate in the FY 1995 Baseline Environmental Management Report reflected compliance level funding. 
Since the FY 1995 report's release, the Weldon Spring Site has completed a cost rebaseline, which reflects the 
impact of funding reductions over the past two years and the schedule changes that resulted from information 
gained during completion of the disposal facility. The increase in Environmental Restoration program costs is due 
to the rebaselined schedule, and to adjustments in general and administrative rates. Program management costs are 
estimated to be approximately $4 million lower in the FY 1996 estimate than in last year's estimate. 
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MISSOURI FUSRAP SITES 

The Missouri Sites within the Formerly Utilized Sites Remedial Action Program (FUSRAP) are the St. Louis 
Downtown Site, Latty A venue Properties, the St. Louis Airport Site, and the St. Louis Airport Site Vicinity 
Properties (see map). FUSRAP was established in 1974 under the provisions of the Atomic Energy Act to identify, 
investigate, and clean up or otherwise control previously decontaminated Manhattan Engineer District and 
Atomic Energy Commission sites where residual radioactive contamination exceeds current guidelines and other 
sites assigned to the U.S. Department of Energy by Congress. 

FUSRAP encompasses 46 sites in 14 states and is funded through the Oak Ridge Operations Office. For a general 
discussion of FUSRAP and associated costs, see the overview of the program presented in the Tennessee section of 
this report. All costs for waste management activities, program management, and relevant landlord activities 
attributable to the Department of Energy are provided for within the scope of environmental restoration. No 
FUSRAP sites have either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 

In addition to their geographical proximity, the St. Louis sites are linked by historic origin of contamination 
(uranium processing and recovery operations for the Manhattan Engineer District and Atomic Energy 
Commission at St. Louis Downtown Site during the 1940s and 1950s, with subsequent storage of residues at Latty 
A venue Properties and the St. Louis Airport Site and migration of contaminants from processing and storage sites 
to vicinity properties). A Federal Facilities Agreement negotiated between the Department of Energy and the 
Environmental Protection Agency for the St. Louis sites was signed in June 1990. The agreement covers remedial 
action at all four sites and establishes responsibilities and interactions of the two agencies in the Department of 
Energy's remedial action activities and procedural and documentation requirements under the Comprehensive 
Environmental Response, Compensation, and Liability Act. The Department is preparing a Remedial 
Investigation/Feasibility Study-Environmental Impact Statement addressing all four St. Louis sites; the draft 
documents are currently under review. The Record of Decision documenting the final remedy for the sites as a 
group will be issued in 1998. Other documentation that addresses these sites collectively includes a remedial 
investigation report, a draft feasibility study, and a work plan and ancillary planning/scoping documents that 
include afield sampling plan, a quality assurance project plan, and a community relations plan. 

Although the Department of Energy is the lead agency for remedial action at the St. Louis sites, the Department's 
plans and activities are subject to oversight by Environmental Protection Agency Region VII and are being 
coordinated with appropriate Missouri State agencies, including the Missouri Department of Natural Resources. 
The Department also provides for the participation of federal and state legislators, local and county officials, and 
the general public in the decisionmaking process regarding options for remedial action and waste disposal. 

Future use of these sites and the final cost of their remediation depend on the Record of Decision that will 
document the remedial alternative selected for implementation. The scenario used for the Baseline Environmental 
Management Report cost estimate assumes implementation of the lowest-cost protective option for cleanup of 
these sites, which includes excavating all accessible soils and sediments contaminated above guidelines at the St. 
Louis Downtown Site and vicinity properties, St. Louis Airport Site, St. Louis Airport Site Vicinity Properties, the 
Latty Avenue Properties, and Coldwater Creek, and consolidating and capping of waste from all St. Louis sites at 
St. Louis Airport Site. A final cleanup strategy for the St. Louis FUSRAP sites will be determined after public 
review of the final Remedial Investigation/Feasibility Study-Environmental Impact Statement and the Record of 
Decision. The cost for cleanup at the St. Louis sites could range from $350 to 400 million for the "onsite disposal 
cell" remedial option to $950 to 1,000 million for the "complete excavation and offsite disposal" remedial option. 
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ST. LOUIS DOWNTOWN SITE 

The St. Louis Downtown Site is an operating industrial facility that produces various chemical products. The site 
occupies nearly 18 hectares ( 45 acres) in an industrial area on the eastern border of the city, about 60 meters 
(200 feet) west of the Mississippi River. 

400FE!T 

120Mfi9S 

Environmental Rootorotlon 

1997 Congrelllonal Roquoot 

Environmental Rootoratlon 

SITE MAP 

St. Louis Terminal 
Railroad Association 

St. Louis Downtown Site 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five- Year Averages, Thousands of Constant 1998 Dollars) 

399' 39'9 39'' 3939 agaa 
8355 8044 11890 24 738 2 303 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

N 
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FACILITY MISSION 

Contamination at the St. Louis Downtown Site originated from industrial-scale processes to recover uranium from 
high-grade uranium ore from the Belgian Congo. From 1942 to 1957, Mallinckrodt Chemical Works conducted a 
variety of uranium processing and recovery operations for research, development, and production programs under 
contract to Manhattan Engineer District and the Atomic Energy Commission. By 1957, the company had 
processed more than 45,000 metric tons (50,000 tons) of natural uranium products at its facilities. Mallinckrodt, 
Inc. currently owns the site. 

During closeout of operations in 1957, government-owned buildings were either dismantled or transferred to 
Mallinckrodt as part of a settlement. Of the 60 buildings involved in the operations within the Mallinckrodt 
facility, fewer than 20 remain, and Mallinckrodt has constructed a number of new buildings on site. The St. Louis 
Downtown site was one of the first sites designated for inclusion in FUSRAP. The Department's present objective 
at the site is to eliminate or reduce the potential for exposure to radioactive and chemical contaminants. 

The primary contaminants at the site are uranium and thorium. Based on chemical characterit:ation data, several 
metals (antimony, arsenic, beryllium, lead, nickel, and thallium) are also present at concentrations above 
background. The potential for contaminant transport is limited. Impervious materials (e.g., buildings) cover most 
contaminated soils; however, in areas where there is no soil cover, contaminants may be released to air as 
particulates or as gaseous emissions (e.g., radon gas). Contaminants on building surfaces may also be released to 
air. Soil contaminants could reach ground water through infiltration of surface water, although this release 
mechanism is currently limited because surface water cannot penetrate the soil cover. In areas with no soil cover, 
contaminant migration via surface runoff and erosion is also possible. 

Potential exposure routes are inhalation and ingestion of exposed contaminants. Because the site is currently an 
operating industrial plant, potential receptors could include plant employees and recreational users of the 
Mississippi River and the contaminated city property adjacent to the plant. 

FUTURE USE 

Metropolitan St. Louis is a diverse hub of transportation, commerce, and industry. Land use within 1.6 kilometers 
(1 mile) of the St. Louis Downtown Site includes a variety of public, agricultural, industrial, commercial, and 
residential activities. 

Future use after site cleanup has not yet been determined, but this report assumes that it will continue to be 
Industrial/Commercial. Future use of the St. Louis Downtown site depends on the Record of Decision that will 
document the remedial action alternative selected for implementation. The Record of Decision will involve input 
from the Environmental Protection Agency, state and local agencies, and stakeholders. The Department expects 
environmental restoration activities to be completed within the next one to two decades. 

ENVIRONMENTAL RESTORATION 

Environmental restoration of the St. Louis Downtown Site will include disposition of approximately 188,000 cubic 
meters (246,000 cubic yards) of contaminated waste and will require approximately 15 years. Cleanup will be 
conducted under the Comprehensive Environmental Response, Compensation, and Liability Act protocol for 
remediation of low-level radioactive contamination at FUSRAP sites and the Atomic Energy Act of 1954, as 
amended. As required by the Comprehensive Environmental Response, Compensation, and Liability Act, other 
federal and state laws are incorporated in the development of remediation goals for the site. Key regulators include 
Environmental Protection Agency Region VII, the Missouri Department of Natural Resources, and local 
governments, as appropriate. Final cleanup alternatives will be developed and evaluated as required under the 
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Comprehensive Environmental Response, Compensation, and Liability Act and the National Environmental Policy 
Act. Interim removal actions will be initiated if necessary, and environmental impacts will be documented in an 
engineering evaluation/cost analysis report and a categorical exclusion report as required under the National 
Environmental Policy Act. 

Major Environmental Restoration Activity Milestones 

. Assessment (Record of Decision) 
Remedial Action 

ASSESSMENT 

TASK COMPLETION DATE 
Fiscal Year 

1997 
2020 

Radiological and chemical characterization and surveys conducted at the St. Louis Downtown Site from 1987 
through 1990 included walkover gamma scans; collection and analysis of systematic and biased soil samples; 
collection and analysis of ground-water samples for radioactive and chemical constituents; collection of surface soil 
samples and analysis for uranium, radium, thorium, and various chemical parameters; downhole gamma logging; 
and radiological surveys of building surfaces. Because the site is an operating plant, final characterization in the 
buildings to delineate the final boundaries of the contaminated areas will be performed immediately before 
remedial action begins. 

Assessments of contamination are documented as required by the Comprehensive Environmental Response, 
Compensation, and Liability Act and the National Environmental Policy Act regulatory process. In addition to the 
Remedial Investigation/Feasibility Study-Environmental Impact Statement and Record of Decision for the 
St. Louis sites, environmental documentation includes a site designation; planning documents (preliminary 
engineering evaluation of remedial action alternatives, field sampling plan, characterization plan, quality assurance 
plan, health and safety plan, and community relations plan); design engineering reports and work plans; site 
surveillance and maintenance reports for construction and closure and post-closure plans; and final reports 
(post-remedial action report, verification report, and certification docket). The environmental surveillance 
program, including monitoring of air and external gamma radiation, will be maintained throughout remedial action 
and any necessary interim removal actions. Since 1984, environmental surveillance data have consistently 
indicated that the St. Louis Downtown Site is making no significant contribution to offsite radioactivity. 

Surveys of buildings revealed that most residual surface contamination was on walls and floors; the highest 
exposure readings were near cabinets formerly used to store radiation sources. Beta-gamma measurements were 
above guidelines at several locations within buildings. Surveys of the roofs of several buildings also detected 
residual radioactive contamination that exceeds guidelines. 

Building surveys showed that uranium-238 is the primary radioactive contaminant in 15 of the 17 onsite buildings 
found to contain residual radioactivity above current guidelines. Radium-226 is the primary contaminant in 
Buildings KlE (Plant 1) and 101 (Plant 6). Both buildings, as well as Building 25 (Plant 1), also had radon 
concentrations exceeding current guidelines for habitable structures. Building K1E, which is used for storage, also 
showed widespread beta-gamma activity above guidelines for uranium on walls and roofs. Although beta-gamma 
measurements were above current guidelines in some buildings, little removable contamination was found, and 
average gamma exposure rates did not exceed guidelines. Several additional buildings had roof contamination 
[Building 116B (Plant 6) and Buildings 704-708 (Plant 7)]. Elevated beta-gamma activity was detected on most 
interior surfaces in Building 116 (Plant 6); Building 100 (Plant 6E); and Buildings 700, 704-707, and 708 
(Plant 7). Surveys found contamination primarily on walls and floors in Building 25 (Plant 1 ): Buildings 50, 51, 
51 A, 52, and 52A (Plant 2); and Building 117 (Plant 6). 

The primary soil contaminants that exceed guidelines at the St. Louis Downtown Site are radium-226, 
uranium-238, and thorium-230. In general, radionuclide concentrations exceeding current guidelines for soil were 
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found near or beneath buildings, as expected, based on previous radiological surveys and site operations. Two 
exceptions were Plant 5 and the municipal vicinity property, which were not associated with Manhattan Engineer 
District and Atomic Energy Commission activities but exhibited radioactive contamination above guidelines. 
Thorium-230 was the primary contaminant at Plant 5; the maximum depth of contamination was 3 meters (10 feet). 
At the city properties, the primary contaminants were uranium-238, radium-226, and thorium-230, which were 
distributed across the entire area; the maximum depth of contamination was 12.8 meters (42 feet). 

Most elevated radioactivity in soil at Plant 1 was found near :auilding KlE. Radium-226 was the primary 
contaminant, and contamination was found to depths greater than 3 meters (1 0 feet). At Plant 2, most of the 
radioactivity exceeding guidelines was found near or beneath Buildings 51, 51 A, 52, and 52A. The primary 
contaminants were uranium-238 and thorium-230; contamination was detected to depths greater than 7 meters 
(23 feet). Soil at Plants 6, 7, and 10 exceeded guidelines across the entire plant area. The primary contaminant at 
Plant 6 was uranium-238; the maximum depth of contamination was 6 meters (20 feet). At Plant 7, primary 
contaminants were uranium-238, radium-226, thorium-232, and thorium-230; contamination extended to depths 
greater than 6 meters (20 feet). At Plant 10, uranium-238 and thorium-230 were the primary contaminants, and the 
maximum depth of contamination was 2.1 meters (7 feet). Soil at Plant 6E showed little residual radioactivity. 

Chemical characterization identified several metals in site soils; metals exceeding maximum expected background 
concentrations with the greatest frequency in discrete samples were thallium, selenium, cadmium, lead, and zinc. 
Samples from isolated onsite areas also failed the hazardous waste criterion for Extraction Procedure toxicity-lead. 

Sediment from 35 of 84 manholes surveyed at the St. Louis Downtown Site showed residual radioactivity 
exceeding guidelines; therefore, portions of the storm water sewer and sanitary sewers will require remedial action. 
Radionuclide concentrations in ground water were all near background except for elevated uranium levels in one 
well near Building K1E (Plant 1), which suggested that uranium in this area may be leaching into the ground water. 
Ground-water monitoring for chemical indicator parameters detected 16 metals and 10 organic compounds; 
however, results of volatile organics analysis of soil samples generally indicated low concentrations, and metals 
detected most frequently in soil were not found at elevated levels in ground water. 

REMEDIAL ACTION 

One area of the site (Plant 1 0) is currently undergoing an interim removal action; appropriate Comprehensive 
Environmental Response, Compensation, and Liability Act and National Environmental Policy Act documentation 
(including an Engineering Evaluation/Cost Analysis report and a categorical exclusion report) was prepared and 
submitted for public review before the removal action began. In September 1995, approximately 9,200 cubic 
meters (12,000 cubic yards) of contaminated material were shipped by rail car to Envirocare of Utah for disposal. 

The Department of Energy is currently engaged in a comprehensive environmental review process for the St. Louis 
Downtown Site. It selected Building 116 as a temporary storage facility for contaminated soils and rubble 
generated during Mallinckrodt plant expansion and maintenance activities. The Department will select a final 
cleanup strategy after public review of the final Remedial Investigation/Feasibility Study-Environmental Impact 
Statement and the Record of Decision. 

The scenario used for the Baseline Environmental Management Report cost estimate for the St. Louis sites assumes 
excavation of accessible soils from the St. Louis Downtown Site, vicinity properties in the downtown and airport 
areas, the Latty A venue Properties, and Coldwater Creek sediments and consolidation and capping at the St. Louis 
Airport Site. The cost estimate assumes a total waste volume of 188,000 cubic meters (246,000 cubic yards) of 
low-level waste at the St. Louis Downtown Site to be transferred to the St. Louis Airport site and includes 
decontamination of 17 buildings at this site. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
F' 1 apo.aggp '99§ 3Q1Q agu; 39211 apat agag 

FUSRAP • St. Louis Downtown $ije 

Assessment 40 
Remedial Action 6,315 8,044 11,690 24,738 2,303 

rgte! '3§§ DQ11 11 §QQ zgzan z;ea 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the St. Louis Downtown Site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 pen.aggq agp§ 2919 2Q11 agag apa1 agae 

Environmental Restoration 6,355 8,044 11,680 24,738 2,303 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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LATTY AVENUE PROPERTIES 

The Latty A venue Properties site in northern St. Louis County includes three areas: ( 1) the Hazelwood Interim 
Storage Site, (2) the Futura Coatings site and (3) six vicinity properties. The Hazelwood and Futura sites cover 
approximately 5 hectares ( 12 acres); the six vicinity properties cover approximately 25 hectares (60 acres). 

Environmental Reatoratlon 

1997 Congraulonal Requeat 

Environmental Reatoretion 

150Fifi 
I I 

40MEIIIS 

SITE MAP 

Latty Avenue 

Latty Avenue Properties 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five- Year Averages, Thousands of Constant 1998 Dollars) 

mq• '9'9 M11 '9'9 wg 
8355 7423 1498 

• Total Life Cycle 11 the sum of the annual COlts in con1tant FY 1996 dollars. 

N 

ur•sre•,. 
78378 

MISSOURI39 



FACILITY MISSION 

Soils at the Latty Avenue Properties contain "byproduct" material known as ll(e)2 (defined by the Atomic Energy 
Act of 1954 as amended by the Uranium Mill Tailings Radiation Control Act of 1978) low-level radioactive 
contamination [estimated at 161 ,400 cubic meters (211 ,000 cubic yards)] that originated from residues stored at the 
site from processing high-grade uranium ore at the nearby St. Louis Downtown Site from 1942 through 1957. 
Mallinckrodt Chemical Works conducted uranium processing operations under contracts with the Manhattan 
Engineer District and the Atomic Energy Commission. Mallinckrodt transported process residues to the St. Louis 
Airport Site for storage until the Commercial Discount Corporation of Chicago purchased them in 1967; 
Commercial Discount transported the residues to the Latty A venue Properties for storage and processing. This 
material was sold to the Cotter Corporation in 1969 and was dried and shipped to their facilities in Canon City, 
Colorado. By 1974, most of the material had been sold and removed from the Latty Avenue Properties, leaving 
only residual contamination. The Jarboe Realty and Investment Company currently owns this property. Futura 
Coatings, Inc., which manufactures plastic coatings, leases the western half of the property; the Department of 
Energy leases the eastern half. The Department of Energy's present objective at the site is to eliminate or reduce 
the potential for exposure to radioactive and chemical contaminants. Congress assigned the site to the Department 
of Energy in 1984 as part of FUSRAP. It is included on the Environmental Protection Agency's National Priorities 
List. 

FUTURE USE 

Metropolitan St. Louis is a diverse hub of transportation, commerce, and industry. Land use within 1.6 kilometers 
(1 mile) of the site includes a variety of public, agricultural, industrial, commercial, and residential activities. No 
decisions have been made regarding the use of the land after site cleanup. 

Future use of the Latty A venue Properties depends on the Record of Decision that will document the remedial 
action alternative selected for implementation, with input from the Environmental Protection Agency, state and 
local agencies, and stakeholders. This report assumes that environmental restoration activities will be completed 
within the next one to two decades. The cost estimate assumes IndustriaVCommercial use of these properties after 
remediation. 

ENVIRONMENTAL RESTORATION 

This report assumes that environmental restoration of the Latty A venue Properties will include disposition of 
approximately 161,400 cubic meters (211,000 cubic yards) of contaminated soils. It assumes that the Department 
of Energy will conduct the cleanup under the Comprehensive Environmental Response, Compensation, and 
Liability Act protocol for remediation of low-level radioactive contamination at FUSRAP sites and the Atomic 
Energy Act of 1954, as amended. Because the site is on the National Priorities List, a Federal Facilities Agreement 
negotiated between the Department of Energy and the Environmental Protection Agency incorporates procedural 
and documentation requirements of the Comprehensive Environmental Response, Compensation, and Liability Act 
and establishes the respective roles of each agency during site remediation. As required under the Comprehensive 
Environmental Response, Compensation, and Liability Act, the applicable or relevant and appropriate requirements 
of federal and state laws are incorporated in the development of remediation goals for the site. Key regulators 
include Environmental Protection Agency Region VII, the Missouri Department of Natural Resources, and local 
governments as appropriate. Other regulatory drivers include the Clean Air Act, the Safe Drinking Water Act, and 
the National Pollutant Discharge Elimination System. 

The ultimate schedule and scope of the cleanup depends on a Record of Decision, which this estimate assumes will 
be issued in 1997. 
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Major Environmental Restoration Activity Milestones 

Assessment (Record of Decision) 
Remedial Action 

ASSESSMENT 

TASK COMPLETION DATE 
Fiscal Year 

1997 
2006 

Radiological and chemical characterization and scoping activities at the Latty A venue Properties have included 
surface and subsurface investigations, walkover gamma surveys, and sampling and monitoring of environmental 
media (surface and subsurface soil, sediment, surface water, ground water, and air). Characterization and surveys 
in 1981 and 1986 revealed elevated concentrations of uranium-238, radium-226, thorium-230, and thorium-232 in 
the larger storage pile at the Hazelwood Interim Storage Site. Levels of these contaminants in soil exceed 
Department of Energy guidelines over most of the property. Soil contamination was detected to a depth of 
1.8 meters (6 feet); the average depth was approximately 1 meter (3 feet). The volume of contaminated soil at the 
Hazelwood Interim Storage site, including the storage piles, is 53,520 cubic meters (70,000 cubic yards). The 
principal radioactive soil contaminant at Futura Coatings was thorium-230, although radium-226, uranium-238, 
and thorium-232 were detected at elevated levels. Sampling analysis detected contamination at depths ranging 
from the surface to greater than 4.6 meters (15 feet). The volume of contaminated soil at Futura is approximately 
26,000 cubic meters (34,000 cubic yards). Several metals were also detected at the Hazelwood Interim Storage site 
and Futura at levels above background. No Resource Conservation and Recovery Act hazardous waste was 
detected. 

Surveys also detected radioactive contamination (primarily thorium-230) in soil on all six Latty A venue vicinity 
properties. Depths of contamination range from the surface to 4.3 meters (14 feet) at one location on Property 1, 
but contamination is typically confined to the top 1 meter (3 feet) of soil. In general, the areas of contamination 
decrease in size and number with increasing distance from the Hazelwood Interim Storage Site and Latty A venue. 

Assessments of contamination are documented as required by the regulatory process. In addition to the Remedial 
Investigation/Feasibility Study-Environmental Impact Statement and Record of Decision for the St. Louis sites, 
environmental documentation for the Latty A venue Properties includes a site designation report, a notice of intent, 
planning documents (work plan, field sampling and analysis plan, quality assurance plan, and community relations 
plan), characterization reports, and annual site environmental surveillance reports. 

The primary contaminants (uranium-238, radium-226, thorium-230, and thorium-232) are found at elevated levels 
in soils that are being stored in two interim storage piles until a permanent disposal alternative for the piles and 
other onsite soils is selected. The storage piles resulted from partial cleanup activities at the site in 1977 and 1985 
and during installation of a municipal storm sewer system along Latty A venue in 1986. Several metals have also 
been detected in site soil at concentrations above background. Analyses for semi volatile organic compounds did 
not identify any compounds on the Hazardous Substances List. 

The potential for contaminant transport results from surface runoff, flooding, and road and utility line activities. 
<:ontaminant levels are above criteria within the site boundaries, along the road beyond Latty A venue, and at 
properties adjacent to the Hazelwood Interim Storage site. Existing sources of contamination present no significant 
health risks to workers or the public under current site-use and land-use conditions. Air is the only potential 
exposure pathway that could substantially contribute to the population dose, and radionuclide concentrations at air 
sampling locations are essentially equivalent to background levels. Because no domestic wells are currently in use 
within two to three miles of the site, ground water and surface water are not credible exposure pathways. 

REMEDIAL ACTION 

Several removal actions have been conducted at the Latty A venue Properties since 1984, when the Department of 
Energy was authorized to remediate the site under FUSRAP. In 1984, the Department of Energy cleared the site, 
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selected adjacent properties, constructed a decontamination facility, installed the perimeter fence, excavated and 
backfilled the edges and shoulders of Latty A venue, and consolidated and covered the contaminated storage pile. 
These activities generated approximately 1,070 cubic meters (1 ,400 cubic yards) of contaminated soil (low-level 
waste). In 1985, the Department of Energy conducted cleanup activities at Latty A venue, conducted radiological 
surveys, tested materials, and installed monitoring wells, adding approximately 75 cubic meters (100 cubic yards) 
of contaminated soil to the storage pile. In 1986, installation of a storm sewer along Latty A venue to improve the 
municipal drainage added another 3,520 cubic meters (4,600 cubic yards) of contaminated soils (low-level waste). 

The Department will initiate interim removal actions as needed to address contamination on any portion of the 
Latty A venue Properties before finalizing the Record of Decision. It will document environmental impacts in an 
Engineering Evaluation/Cost Analysis report and a categorical exclusion report. It will develop a design basis 
document to govern the requirements for the scope of work associated with final remedial action. This report 
assumes that site-specific remedial action will include civil survey, material testing, excavation, and backfill and 
miscellaneous services such as water treatment, fence repair, maintenance, trailer setup, mobilization and 
demobilization of equipment, handling of contaminated material, janitorial services, and health physics and 
analytical laboratory services. The estimate assumes that waste generated during remedial action will be 
transported via truck to the St. Louis Airport Site. 

The scenario used for the Baseline Environmental Management Report cost estimate for the St. Louis sites assumes 
excavation of accessible soils from the St. Louis Downtown Site, vicinity properties in the downtown and airport 
areas, the Latty A venue Properties, and Coldwater Creek sediments and consolidation and capping at the St. Louis 
Airport Site. The cost estimate assumes a total waste volume of 161,400 cubic meters (211,000 cubic yards) at the 
Latty A venue Properties. 

Surveillance programs are in place to monitor the potential spread of contamination. The environmental 
surveillance program includes monitoring of radon gas and external gamma radiation in air; sampling surface 
water, sediment, and ground water for thorium-230, radium-226, and total uranium; and sampling ground water for 
parameters that are indicators of ground-water quality. Annual radon flux measurements are taken on the surfaces 
of the storage piles at the Hazelwood Interim Storage Site. As required under the site National Pollutant Discharge 
Elimination System permit, stormwater runoff leaving the site is monitored quarterly for various radiological and 
chemical parameters and monthly for settleable solids. Rainfall and flow rates are measured daily. Since 1984, 
environmental surveillance data have consistently indicated that the site is making no significant contribution to 
offsite radioactivity. Environmental monitoring results for the Hazelwood Interim Storage Site indicate that 
external gamma radiation exposure rates have decreased sharply since 1984 at most monitoring locations; overall 
radon concentrations have remained basically stable since 1984; concentrations of uranium, radium-226, and 
thorium-230 in surface water have been stable since 1985; and concentrations of radionuclides in ground water 
have changed little since 1985. The surveillance program, as well as monitoring of air, surface water, ground 
water, and external gamma radiation, will continue throughout remedial action and construction, which is 
tentatively scheduled for FY 2006. 

Environmental Restoration Activities Cost Estimate 

(Five· Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • Latty Avenue Properties 
Assessment 
Remedial Action 
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• Tots/ Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Latty A venue Properties. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
f112D§.2QM 2QQ5 2Q1Q 2Q15 agag a gap I i'G'YE''" 

Environmental Restoration 6,355 7,423 1,498 76,378 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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ST. LOUIS AIRPORT SITE 

The St. Louis Airport Site is located in St. Louis County, Missouri, approximately 25 kilometers ( 15 miles) from 
downtown St. Louis. The site lies immediately north of the Lambert-St. Louis International Airport and is 
bordered by the Norfolk and Western Railroad and Banshee Road on the south, Coldwater Creek on the west, and 
McDonnell Boulevard and adjacent recreational fields on the north and east. The site consists of approximately 
8.8 hectares (21.7 acres). 

LEGEND 
-- Fence 

1997 Conprenlonal Flequea1 

SITE MAP 

Banshee Rd. 

St. Louis Airport Site 
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Estimated Site Total 
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FACILITY MISSION 

Low-level radioactive contamination at the St. Louis Airport Site originated primarily from residues resulting from 
processing high-grade uranium ore. The total volume is estimated at 191,250 cubic meters (250,000 cubic yards) 
of 11(e)2 waste "byproduct" material as defined by the Atomic Energy Act and amended by the Uranium Mill 
Tailings Radiation Control Act of 1978. In 1946, the Manhattan Engineer District and Atomic Energy 
Commission acquired the 8.8-hectare (21.7-acre) tract to store residues resulting from the processing of uranium 
ores at a facility in downtown St. Louis. Uranium processing continued through the late 1950s. Most of the 
residues were stored in bulk on open ground. Some contaminated materials and scrap were buried at the western 
end of the Site and in other onsite locations. In 1966 and 1967, most of the stored residues were sold and removed. 
On site structures were demolished, buried onsite, and covered with 0.3 to 0.9 meters (1 to 3 feet) of clean fill. 
Although these activities reduced the surface dose rates to acceptable levels, buried deposits of uranium-238, 
radium-226, and thorium-230 remained onsite. The St. Louis Airport Site is on the Environmental Protection 
Agency's National Priorities List. The Department's present objective at the site is to eliminate or reduce the 
potential for exposure to radioactive and chemical contaminants. 

FUTURE USE 

In 1973, the St. Louis Airport Site was transferred by quitclaim deed from the Atomic Energy Commission to the 
City of St. Louis, at the city's request. The 1985 Energy and Water Development Appropriations Act authorized 
the Department of Energy to reacquire the property from the city for use as a permanent disposal site for onsite 
waste, contaminated soil in the ditches surrounding the site, and waste from the Latty A venue Properties 
approximately 0.3 kilometer (1 mile) to the north. A decision on future use of the site depends on the Record of 
Decision that will document the remedial action alternative selected for implementation. The Record of Decision 
will involve input from the Environmental Protection Agency, state and local agencies, and stakeholders. The cost 
estimate assumes permanent disposal at the St. Louis Airport Site and continued Department of Energy 
institutional control of the site. Access would remain controlled. 

ENVIRONMENTAL RESTORATION 

Environmental restoration of the St. Louis Airport Site is expected to include either onsite or offsite stabilization of 
approximately 191,250 cubic meters (250,000 cubic yards) of contaminated soils. Cleanup will be conducted 
under the Comprehensive Environmental Response, Compensation, and Liability Act protocol for remediation of 
low-level radioactive contamination at FUSRAP sites and the Atomic Energy Act of 1954, as amended. Because 
the site is on the National Priorities List, a Federal Facilities Agreement negotiated between the Department and 
the Environmental Protection Agency incorporates procedural and documentation requirements of the 
Comprehensive Environmental Response, Compensation, and Liability Act and establishes the roles of each 
agency during site remediation. As required by the Comprehensive Environmental Response, Compensation, and 
Liability Act, the development of remediation goals for the site includes the applicable or relevant and appropriate 
requirements of federal and state laws. 

Key regulators include Environmental Protection Agency Region VII, the St. Louis Airport Authority, the City of 
St. Louis, the Missouri Department of Natural Resources, and local governments as appropriate. Other regulatory 
drivers include the Clean Air Act, the Safe Drinking Water Act, and the National Pollutant Discharge Elimination 
System. The schedule for final cleanup depends on the issuance of a Record of Decision and funding. 
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Major Environmental Restoration Activity Milestones 

Assessment (Record of Decision) 
Remedial Action 

TASK 

Transfer Site to Grand Junction Projects Office Long-Term Surveillance and Monitoring Program 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1997 
2020 
2021 

Field investigations for the St. Louis Airport Site included radiological characterization along the haul routes and 
vicinity properties throughout the 1980s; radiological, chemical, geological, and hydrological characterization in 
1987 to determine the vertical and horizontal limits of contamination; and scoping activities, including surface and 
subsurface investigations, walkover surveys to detect gamma radiation, and sampling and monitoring of 
environmental media (surface and subsurface soil, sediment, surface water, ground water, and air). 

The primary contaminants found in soil at the St. Louis Airport Site (uranium-238, radium-226, thorium-230, and 
thorium-232) were detected at levels exceeding current guidelines over the entire ground surface to depths as great 
as 5.5 meters (18 feet). The volume of contaminated soil at the St. Louis Airport Site is 191,000 cubic meters 
(250,000 cubic yards). Fifteen metals, mostly confined to near-surface depths, were also detected in site soils at 
levels above background; only magnesium, cadmium, and cobalt were detected beneath the maximum depths of 
radioactive contamination. Investigations detected no Resource Conservation and Recovery Act hazardous waste. 

Environmental monitoring results for the St. Louis Airport Site indicate that radon levels and measured 
concentrations of radionuclides in surface water have remained low and relatively constant since monitoring began 
in 1984. External gamma radiation exposure rates, measured at nine locations, have exceeded background 
readings at only one location since 1989. Ground water has shown relatively stable levels of radium-226 and 
thorium-230, although uranium levels have fluctuated and have exceeded guidelines in several monitoring wells. 
Ground-water characterization indicated elevated levels of radionuclides near pockets of buried radioactive 
residues. Other nearby wells showed substantially lower radionuclide concentrations. 

Assessments of contamination are documented as required by the regulatory process. In addition to the Remedial 
Investigation/Feasibility Study-Environmental Impact Statement and Record of Decision for the St. Louis sites, 
environmental documentation for the St. Louis Airport Site includes a site designation report, a Notice of Intent, 
planning documents (work plan, field sampling and analysis plan, quality assurance plan, and community relations 
plan), characterization reports, and annual site environmental surveillance reports. 

Ground water is a potential contaminant transport pathway. Many of the metals detected in soil were also found in 
ground water, indicating that metals present in the original uranium ore had leached into the ground water. 
However, because the site is fenced, the public has no access to wells in the area, and there is no known 
consumption of ground water in the vicinity of the site, the risk to human health is limited. Surface water runoff is 
another possible route for contaminant transport; surface runoff from the site has been found in nearby ditches and 
streams. 

The environmental surveillance program that is in place to check the potential spread of contamination will be 
maintained at the site to measure radon concentrations in air; radium, thorium, and uranium concentrations in 
surface water and ground water; and external gamma radiation intensity. Since 1984, environmental surveillance 
data have consistently indicated that the St. Louis Airport Site is making no significant contribution to offsite 
radioactivity. 

Potential exposure pathways include ingestion and inhalation; however, based on measured radon concentrations, 
the onsite radon source has a minimal effect on radon concentrations in the area. No immediate health risks to 
workers and the public are associated with existing sources of contamination under current site-use and land-use 
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conditions. Within a half mile of the property, more than two-thirds of the land is used for transportation-related 
purposes because of its proximity to the airport; the remaining land is used primarily for commercial activities. 

REMEDIAL ACTION 

A removal action was conducted at the St. Louis Airport Site in 1985, when gully erosion occurred in the western 
portion of the Site along Coldwater Creek and necessitated emergency maintenance. Sloughing and seepage were 
causing erosion of contaminated fill and material into the creek. Construction activities to combat the erosion 
problem were completed within a seven-week period. 

Maintenance and surveillance activities (including environmental monitoring) are the only activities currently 
taking place at the St. Louis Airport Site. A proposed cleanup alternative has been withdrawn, and the Federal 
Facility Agreement milestone for issuance of a Record of Decision has been extended. A complex variety of 
factors has been identified for consideration in defining a preferred remedy in its entirety. The remedy selection 
process is likely to involve developing a combination of several approaches, including volume reduction through 
treatment, as well as local consolidation and containment, remote disposal of selected wastes, and institutional 
controls. Interim removal actions will be initiated as needed to address contamination on any portion of the St. 
Louis Airport Site before finalization of the Record of Decision, and environmental impacts will be documented in 
an Engineering Evaluation/Cost Analysis report and a categorical exclusion report. 

The lowest-cost protective cleanup option includes excavating all accessible soils and sediments contaminated 
above guidelines at St. Louis Airport Site, St. Louis Airport Site Vicinity Properties, St. Louis Downtown Site and 
vicinity properties, the Latty A venue Properties, the ball fields, and Coldwater Creek; this option also includes 
consolidating all waste in an on site disposal cell to be constructed at St. Louis Airport Site. ("Accessible" soils are 
those that can be excavated without the significant additional costs of removing major onsite infrastructure, such as 
large buildings, roads, and railroads). The highest cost is associated with the "complete excavation and offsite 
disposal" option, which includes excavating all soils (both accessible and inaccessible) contaminated above 
guidelines and disposing of them at an existing out-of-state commercial disposal facility. 

The scenario used for the Baseline Environmental Management Report cost estimate for the St. Louis sites assumes 
excavation of accessible contaminated soils and sediments from St. Louis Downtown Site, vicinity properties in the 
downtown and airport areas, the Latty Avenue Properties, and Coldwater Creek, with consolidation and capping at 
St. Louis Airport Site. The cost estimate assumes a total waste volume of 191,250 cubic meters (250,000 cubic 
yards) at St. Louis Airport Site and the addition of approximately 500,000 cubic meters (655,000 cubic yards) of 
waste from St. Louis Airport Site Vicinity Properties, St. Louis Downtown Site, and the Latty Avenue Properties. 
Design and construction of the waste disposal cell at St. Louis Airport Site would begin after the Record of 
Decision is signed in 1997. The waste soils from the other St. Louis sites would be transported to St. Louis Airport 
Site and added to the disposal cell as they are excavated from their current locations. Construction of a disposal 
cell at St. Louis Airport site will require that the Department of Energy exercise its authority to reacquire the St. 
Louis Airport Site property from the City of St. Louis. Responsibility for long-term surveillance and monitoring 
will be transferred to the Grand Junction Projects Office Long-Term Surveillance and Monitoring Program in FY 
2021. 

Surveillance programs are in place to check the potential spread of contamination. An environmental surveillance 
program will be maintained at the site to measure radon concentrations in air; radium, thorium, and uranium 
concentrations in surface water and ground water; and external gamma radiation intensity. Since 1984, 
environmental surveillance data have consistently indicated that the site is making no significant contribution to 
offsite radioactivity. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F''''fuapgp iPP' 2Q1Q 2Q]§ agag a pat a nan 
FUSRAP • St. Louis Airport Site 

Assessment 40 
Remedial Action 2,502 3,90t 12,117 26,367 3,838 

Tsa''' ? §'? 389' '?'17 asav a eaR 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the St. Louis Airport Site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX '8''·2222 2Q1Q iP'' a gag 292' aeao 
Environmental Restoration 2,542 3,901 12,117 26,367 3,838 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 
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243,825 
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ST. LOUIS AIRPORT SITE VICINITY PROPERTIES 

The St. Louis Airport Site Vicinity Properties are located in the cities of Hazelwood and Berkeley, Missouri. These 
properties (totaling approximately 80) include Coldwater Creek and its vicinity properties to the west; adjacent 
ball fields to the north and east; Norfolk and Western Railroad properties adjacent to Coldwater Creek; Banshee 
Road to the south; ditches to the north and south; and St. Louis Airport Authority property to the south. Also 
included are the transportation routes (haul roads) at the following locations: Latty A venue, McDonnell 
Boulevard, Pershall Road, Hazelwood A venue, Eva A venue, Frost A venue, and vicinity properties. 

Environmental Restoration 

1997 Congressional Request 

Environmental Restoration 

.2SMILI 
I 
I 

.HILOMEIB 

SITE MAP 

St. Louis Airport Site 
Vicinity Properties 

Estimated Site Total 

(Thousands of Current Year Dollars) 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f¥ '88t2PPP agg§ 2Q1Q a gap aga§ 
3813 4 785 6,680 4,168 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1991! dollars. 

amp 
97,126 
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FACILITY MISSION 

Low-level radioactive contamination at the St. Louis Airport Site Vicinity Properties [estimated at 149,000 cubic 
meters (195,000 cubic yards)] consists primarily of soils and sediment contaminated with residues from the 
processing of high-grade uranium ore. The contamination at the vicinity properties is linked to both the St. Louis 
Airport Site and the Latty A venue Properties. The Manhattan Engineer District acquired the St. Louis Airport Site 
in 1946 and used it to store uranium-bearing residues from the St. Louis Downtown Site from 1946 to 1966, when 
Continental Mining and Milling Company of Chicago purchased the waste, removed it from the storage site near 
the airport, and placed it in storage at Latty A venue under Atomic Energy Commission license. Over time, 
residues migrated from other sites or were deposited when waste was hauled along transportation routes, and the 
soils and sediments at the vicinity properties became contaminated. Commercial enterprises, individuals, or local 
governments own the vicinity properties. 

FUTURE USE 

The final land-use range will depend on the Record of Decision that will document the remedial action alternative 
selected for implementation. This estimate assumes that land use of the vicinity properties will be the same as the 
current uses, which range from recreational to industrial/commercial. The Record of Decision will involve input 
from the Environmental Protection Agency, state and local agencies, and stakeholders. 

ENVIRONMENTAL RESTORATION 

Environmental restoration of the St. Louis Airport site Vicinity Properties is expected to involve disposition of 
approximately 149,000 cubic meters (195,000 cubic yards) of soil. Cleanup will be conducted under the 
Comprehensive Environmental Response, Compensation, and Liability Act protocol for remediation of low-level 
radioactive contamination at FUSRAP sites and the Atomic Energy Act of 1954, as amended. Because the site is 
on the National Priorities List, a Federal Facilities Agreement negotiated between the Department and the 
Environmental Protection Agency incorporates procedural and documentation requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act and establishes the roles of each agency during site 
remediation. As required by the Comprehensive Environmental Response, Compensation, and Liability Act, 
development of remediation goals for the site will incorporate applicable or relevant and appropriate requirements 
of federal and state laws. 

Key regulators are Environmental Protection Agency Region VII, the St. Louis Airport Authority, the City of 
St. Louis, the Missouri Department of Natural Resources, and local governments as appropriate. Other regulatory 
drivers include the Clean Air Act, the Safe Drinking Water Act, and the National Pollutant Discharge Elimination 
System. 

The schedule for final cleanup depends on the issuance of a Record of Decision and funding. Waste management 
strategies will be developed to address pollution control; waste treatment, storage, disposal, and transportation; 
interface requirements; and implementation of new technology. 

Major Environmental Restoration Activity Milestones 

Assessment (Record of Decision) 
Remedial Action 
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ASSESSMENT 
Contaminants at the St. Louis Airport Site Vicinity Properties include uranium-238, radium-226, thorium-230, and 
thorium-232; the primary contaminant is thorium-230. Based on limited chemical characterization at the ball field 
area, no Resource Conservation and Recovery Act-hazardous characteristic waste is present. Chemical analysis of 
Coldwater Creek samples revealed the presence of four metals at concentrations exceeding both sample detection 
limits and background levels. Chemical characterization at the other vicinity properties was deemed unnecessary 
because of the low levels of chemical contamination found during characterization at the St. Louis Airport Site. 
The Department's present objective at the St. Louis Airport Site Vicinity Properties is to eliminate or reduce the 
potential for exposure to radioactive and chemical contaminants. 

Tije potential for contaminant transport results from the movement of contaminated soils via surface runoff, ground 
water, surface water and sediments, and air. In addition, road and underground utility improvements may have 
caused migration of contamination onto adjacent land. Contamination could spread from the areas along the creek 
bank that contain elevated radioactivity if sediment were transported by high flow of the creek or otherwise 
disturbed; however, installation of a gabion wall at the eastern bank of the creek has stabilized creek flow and 
greatly reduced erosion. Release of contaminants into the atmosphere appears unlikely because there are currently 
no operations in the area that would cause contaminants to become airborne; most areas of outdoor surface 
contamination are vegetated, paved, or covered with gravel. 

Potential exposure pathways are ingestion and inhalation. Because ground water is not used as a potable water 
source in the St. Louis area, the potential for human exposure via this pathway is minimal. Land use near the St. 
Louis Airport Site Vicinity Properties is transportation-related and lndustriaVCommercial; existing sources of 
contamination do not present a risk to workers or the public under current land-use conditions. 

Radiological characterization at the St. Louis Airport Site Vicinity Properties began in 1982 and continues in 
various portions of the site. Radiological surveys and characterization conducted at the St. Louis Airport Site 
Vicinity Properties generally involved establishing a reproducible grid system; clearing the area to be surveyed; 
performing gamma radiation walkover scans and near-surface gamma radiation measurements; taking direct alpha 
and beta-gamma measurements on structure surfaces; collecting and analyzing samples for radiological and 
chemical constituents; and collecting and analyzing geologic and hydrogeologic data to characterize subsurface 
transport. 

Thorium-230 was identified as the primary radioactive contaminant at all St. Louis Airport Site Vicinity Properties 
characterized. In general, contamination was confined to the boundaries of properties adjacent to the haul roads 
and was detected to a maximum depth of 0.6 meter (2 feet). Soil sampling along the haul roads revealed 
radioactive contamination in areas under Latty Avenue, McDonnell Boulevard, and Pershall Road; along both sides 
of Hazel wood A venue, Pershall Road, and Eva A venue; and primarily on the northern side of Frost A venue. 
Radioactive contamination (primarily thorium-230) exceeding guidelines was detected on portions of all the 
Norfolk and Western Railroad properties, except the property adjacent to Hanley Road and Hazelwood Avenue, 
north of Latty A venue. Depths of contamination ranged from 0 to 2.1 meters (0 to 7 feet). 

The City of St. Louis leases the ball field area north of St. Louis Airport Site to the City of Berkeley. Analytical 
results for soil on this property revealed areas with elevated concentrations of radium-226 in surface samples and 
thorium-230 in both surface and subsurface samples. The radioactive contamination averages 0.3 meter (1 foot) in 
depth over the first 45.7 to 61 meters ( 1 SO to 200 feet) along the northern border of McDonnell Boulevard. The 
infield areas of the ball fields showed no contamination. 

Elevated concentrations of thorium-230 in surface soil samples were detected in several areas on the St. Louis 
Airport Authority property to the south of St. Louis Airport Site. In general, the maximum depth of contamination 
was 0.6 meter (2 feet); the extent of contamination encompassed the length of the property's border with St. Louis 
Airport Site. Two small areas with elevated concentrations of thorium-230 in soil to a depth of 0.3 meter (1 foot) 
were identified at Banshee Road, which forms the southern boundary of St. Louis Airport Site. Analytical results 
for soil at the ditches to the north and south of St. Louis Airport Site revealed areas with elevated concentrations of 
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radium-226 and thorium-230 (the major contaminant) in surface and subsurface samples. Essentially all the ditch 
area north and south of St. Louis Airport site is contaminated; the depth of contamination ranges from 0 to 4.3 
meters (0 to 14 feet). 

Surface soil and sediment samples from Coldwater Creek and vicinity properties were collected in 1986 from the 
sides and center of the creek at 30.5-meter (100-foot) intervals beginning at St. Louis Airport Site and continuing 
downstream to Hazelwood Interim Storage Site. The data from these analyses indicated spotty contamination over 
the entire distance. Analytical results for sediment revealed areas with elevated concentrations of thorium-230, 
which is the primary contaminant in Coldwater Creek. Results from the 1987 characterization indicated areas with 
elevated radium-226 and thorium-230 concentrations. During additional characterization in 1989, soil samples 
were collected from the banks on both sides of the creek north of Pershall Road. Radionuclide concentrations were 
above guidelines in 64 of 175 samples. A 1989 Corps of Engineers survey similarly revealed areas with 
thorium-230 concentrations exceeding guidelines in surface samples. Areas of contamination were most numerous 
between St. Louis Airport Site and Pershall Road, adjacent to St. Louis Airport Site and Hazelwood Interim 
Storage Site. A correlation has been observed between the creek's configuration and the areas of contamination: 
above-guideline concentrations of thorium-230 appear to be localized along the inner banks of the creek at the 
bends, indicating settling of contaminated sediment. Six of the Coldwater Creek vicinity properties have 
thorium-230 contamination in excess of guidelines, primarily in the first foot of soil. 

Assessments of contamination are documented as required by the regulatory process. In addition to the Remedial 
Investigation/Feasibility Study-Environmental Impact Statement and Record of Decision for the St. Louis Sites, 
environmental documentation for St. Louis Airport Site Vicinity Properties includes a site designation report, a 
Notice of Intent, planning documents (work plan, field sampling and analysis plan, quality assurance plan, 
community relations plan), and characterization reports. 

REMEDIAL ACTION 

This report anticipates a phased approach to remedial action, beginning with a Record of Decision that specifically 
identifies near-term actions and outlines commitments for the future. During an interim removal action at the St. 
Louis Airport Site Vicinity Properties in 1995, approximately 1,070 cubic meters (1,400 cubic yards) of waste was 
removed from six properties and shipped to Envirocare of Utah for disposal. Future interim actions are planned 
within the next two to three years, to the extent that funding permits. An Engineering Evaluation/Cost Analysis 
report and a categorical exclusion report have documented environmental impacts of interim removal actions that 
have been conducted to address contamination on portions of the St. Louis Airport Site Vicinity Properties before 
finalization of the Record of Decision. 

This report anticipates that a design basis document will be developed to govern the requirements for the scope of 
work for final cleanup of the site. Site-specific remedial action is expected to include civil survey, material testing, 
excavation, and backfill, as well as miscellaneous services such as water treatment, fence repair, maintenance, 
trailer setup, mobilization and demobilization of equipment, handling of contaminated material, janitorial services, 
and health physics and analytical laboratory services. 

The scenario used for the Baseline Environmental Management Report cost estimate for the St. Louis Sites 
assumes excavation of accessible soils from St. Louis Downtown Site, vicinity properties in the downtown and 
airport areas, the Latty A venue Properties, and sediments at Coldwater Creek, as well as consolidation and capping 
at St. Louis Airport Site. The cost estimate assumes a total waste volume of 149,000 cubic meters (195,000 cubic 
yards) of low-level waste at the St. Louis Airport Site Vicinity Properties. 
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Environmental Restoration Activities Cost EsUmate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiUQU aug~ iU3U 1831 auau lUll gg~g ~~~~ liK&II* 
FUSRAP • St. Louis AirpM Site Vicinity Properties 

Assessment 40 200 
Remedial Action 3,773 4,765 6,680 4,168 96,926 

Tptet 3813 47'}5 BAAQ fl§R ez 1pn 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the St. Louis Airport Site Vicinity Properties. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FY '8'1·'999 agM 29'9 19'1 agag '93' agap 
Environmental Restoration 3,813 4,765 6,680 4,188 97,126 

• Total Life Cycle is the sum ofths annual costs In constant FY 1996 dollars. 
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WESTERN ENVIRONMENTAL TECHNOLOGY OFFICE 

The Western Environmental Technology Office occupies a 21.2-hectare (53-acre) tract of land in southwestern 
Montana, approximately 5 kilometers (3 miles) south of Butte. The site is in close proximity to the municipal 
airport and the intersection of Interstates 15 and 90. 

The facility was known initially as the Component Development and Integration Facility, which was an 
engineering test facility to support the national coal-fired Magnetohydrodynamics Program for electric power 
generation. 
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FACILITY MISSION 

The Western Environmental Technology Office, which was established in 1994, provides environmental technology 
test, evaluation, demonstration, transfer/commercialization, and program support services of the Department of 
Energy Office of Science and Technology, other Department of Energy programs and federal agencies, private 
industry, and foreign countries/industries. The Western Environmental Technology Office serves as Department of 
Energy, Office of Science and Technology's primary multiagency technology test and evaluation facility and provides 
high quality, cost-effective pilot scale demonstrations of third party-owned technologies, integration of individual 
technologies into deployable engineering systems, technology transfer/commercialization, and program support 
services. The Office maximizes the effectiveness of technology development efforts by providing a highly diverse, 
collaborative test environment. 

All Environmental Management program-sponsored work performed at the Butte facility relates to environmental 
technology development. All life-cycle costs for these activities are included in the Maryland/District of Columbia 
site summary under the Headquarters National Technology Development program costs. Programmatically, the 
facility is an organizational element of the Pittsburgh Energy Technology Center for administrative matters with 
regard to human resources, budget and finance, acquisition and assistance, counsel, environmental activities, and 
Safety and Health Compliance. There currently are no mandatory environmental restoration activities or other 
regulatory compliance issues at the facility. 

FUTURE USE 

The Environmental Management Office of Science and Technology has landlord responsibility for the Western 
Environmental Technology Office. To the maximum extent possible, multiple federal agencies will continue to 
sponsor projects, and Environmental Management will continue to provide support. The Department has teamed with 
the Environmental Protection Agency and the Departments of Defense and Interior to develop and demonstrate 
innovative and cost-effective waste treatment and environmental cleanup technologies. This multiagency arrangement 
fosters cooperative research cost-saving data sharing, resulting in rapid transfer and implementation of new 
technologies to solve the broad range of urgent cleanup problems across the nation. 
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NEBRASKA 

Estimated State Total 

(Thousands of Current Year Dollars) 

Hallam 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

c~~•••aaua 1881 au~ a iQU auaa il&ill 
Hallam Nuclear Power Facllllj; 22 23 23 7 7 7 

gauaa iiQtQ au•• 1818 i811 iiQIQ 
Hallam Nuclear Power Facllllj; 7 7 7 7 7 7 

~~g~g iiQ~I i1818 1811 i1818 1811 
Hallam Nuclear Power Facllll¥ 7 7 7 7 7 

• Total Life Cycle Is the sum of tho annual costlln constant FY 1996 dollars. 
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HALLAM NUCLEAR POWER FACILITY 

The Hallam Nuclear Power Facility is located on a small portion of the 260-hectare ( 640-acre) site of the Sheldon 
Power Station in Lancaster County, Nebraska, approximately 30 kilometers ( 19 miles) south of Lincoln, Nebraska. 
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Estimated Site Total 

(Thousands of Current Year Dollars) 

Restoration 

1997 Congressional Request 

(Five-Yetlf Averages, Thousands of Constant 1996 Dollars) 

g '18'·3999 agqp 2Q1Q 39'1 a gag agaa ag;p 
Environmental Restoration 22 23 23 7 7 7 7 

ey agaa 3MQ apt§ 2Q6Q 39§§ ag&q agnfi 
Environmental Restoration 7 7 7 7 7 7 7 

EX i979 agz§ a gnp ap1a agpg agps 2199 Uta Gye!,. 

Environmental Restoration 7 7 7 7 7 901 

• Total Life Cyclols tho sum of tho annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The Hallam Nuclear Power Facility was a 240-megawatt (thermal) sodium-cooled graphite-moderated nuclear 
reactor built and operated as a demonstration project by the Atomic Energy Commission between 1962 and 1964. 
In 1965, the Atomic Energy Commission terminated its agreement with the Consumers Public Power District for 
operation of the facility, and in 1967, the Nebraska Public Power District (formerly the Consumers Public Power 
District) was authorized to decommission and dismantle the facility. Decommissioning and dismantlement 
activities at the facility concluded in 1969, and the Atomic Energy Commission retired the facility in 1971. As a 
successor agency to the Atomic Energy Commission, the Department of Energy currently maintains responsibility 
for the remaining buildings at the Hallam Nuclear Power Facility. However, the Nebraska Public Power District 
owns the facility property and is responsible for all landlord costs. 
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The Hallam Nuclear Power Facility has no current mission. Activities at the site are limited to semi-annual 
surveillance and monitoring, which is expected to end in FY 2090. 

FUTURE USE 

This estimate assumes that the Hallam Nuclear Facility will be transferred to the Nebraska Public Power District in 
FY 2005. Because of known contaminated buried materials, this estimate assumes that future use of this facility 
will be limited to Controlled Access. 
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ENVIRONMENTAL RESTORATION 

Currently, there is no known environmental contamination at the Hallam Nuclear Power Facility. All potential 
contaminants at the site are contained within the entombment structure in Area 1 (reactor vessel and vessel 
containment structures), Area 2 (fuel storage pit 3 thimbles), or Area 3 (moderator element storage cells). These 
contaminants include nickel-63, cobalt-60, iron-55, manganese-54, samarium-151, cesium-137, strontium-90, and 
tritium. The contaminants within the structure consist of activation products in the stainless steel reactor vessel 
and its internals. Lesser amounts of activation products are dispersed in the carbon steel thermal shield and guard 
vessel surrounding the reactor vessel and in the compartment liner itself. See the Site Map for the location of 
Environmental Restoration program activities. 

At the time the reactor was decommissioned and dismantled, the core and most of the radioactive materials were 
removed from the site. All bulk sodium was also removed from the site, and residual sodium was reacted with steam 
to form sodium hydroxide, removing the potential for hydrogen formation at a later date should water leak into the 
facility. The reactor vessel and surrounding guard vessel, with associated double-walled piping, and most of the 
reactor vessel internals, remain within the compartment. 

Fuel Storage Pit 3 contains a number of stainless steel thimbles formerly used to store spent fuel elements. The 
storage pool was drained, and the thimbles now contain process tubes, control rod tubes, dummy elements, and a 
spent neutron source. To prevent leaks, closures and dust covers for each thimble have been welded in place and the 
interspace has been filled with expanding concrete. 

Storage Area 3 consists of 12 storage cells containing three canistered moderator elements that experienced cladding 
failures during reactor operation. A number of parts, such as pumps, valves, and segments of piping are stored in 
these cells. The moderator cells were sealed by welding the plug casings to the cell liners and filling the space above 
the plugs with expanding concrete. 

The basement level of the facility contained radioactive waste disposal equipment, all of which has either been 
removed or decontaminated, as appropriate. All reactor compartments have been sealed, and the surface of the below
grade concrete structure was covered with sand, a waterproof polyvinyl membrane, and a covering of earth. The cover 
was sloped for proper drainage, and drain tile was installed at the periphery. Above-grade structures have been 
weatherproofed by a layer of polyvinyl and a protective cover of concrete. 

Currently, the Department of Energy is conducting semi-annual surveillance and monitoring as part of an agreement 
with the Nebraska Department of Health to monitor the release of radioactivity and monitor ground water. There are 
no current or planned activities related to assessment, remedial action, stabilization, or additional decommissioning at 
the Hallam Nuclear Power Facility. 

Long-Term Surveillance and Monitoring 

Although the potential for transport of radioactive materials stored in the isolation structure to the environment is 
minimal, the Department's Chicago Operations Office has agreed with the Nebraska Department of Health to conduct 
semi-annual environmental radiological surveillance and monitoring to verify that no radioactivity is being released to 
the environment. The basis for radiological surveillance and monitoring was previously established while a contract 
termination agreement was in effect that involved the Nebraska Public Power District and the Atomic Energy 
Commission. 

In addition, the Chicago Operations Office and the Nebraska Department of Health agreed to install a shallow ground
water monitoring system as part of the long-term environmental surveillance and monitoring program. Installation of 
this system was completed in FY 1995 and this report assumes monitoring will continue until FY 2090. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~aaa·auuu auu~ jig~g iU31 iUiU i&il au~u 
Lon~-Term SUiveil. and Monltonn~ 22 23 23 7 7 7 7 

~~g~~ auau iU&I iUIU iiUII lUlU lUll 
Lon~-Term Surveil. and Monltonng 7 7 7 7 7 7 7 

gau~u iU~I iUIU iUII lUlU lUll i3UU ~Iii 'K&II* 
Lon~· Term Surveil. and Monltorln~ 7 7 7 7 7 901 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management and support costs for the Hallam Nuclear Power Facility are relatively small and revolve 
around the planning and implementation activities necessary to conduct the biannual surveillance and maintenance 
activities, and data review and analysis. Chicago Operations Office personnel conduct these activities on a level
of-effort basis. Geoscientists are monitoring wells around the entombed reactor for ground-water conditions and 
radiological contaminants. The monitoring is required to occur for one month every year. All program 
management and support costs are included within the estimates for Long-Term Surveillance and Monitoring. 

DESCRIPTION OF PERSONNEL 

Because of the limited personnel needs, personnel estimates for the Hallam Nuclear Power Facility are included 
within the personnel estimates in the Chicago Operations Office Site Summary. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Hallam Nuclear Power Facility. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g; ~llliiQQ& lail ag3; 1831 aaaa iiQil auaa 
Environmental Restoration 22 23 23 7 7 7 7 

~auila lUAU lUll au~ a au~~ iiUIU IUIIi 
Environmental Restoration 7 7 7 7 7 7 7 

C:t;illiU iiU~I lUlU lUll iiUIU iUIIi i13UU ~Ill "K&II• 
Environmental Restoration 7 7 7 7 7 901 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The costs for the Hallam Nuclear Power Facility in the FY 1996 Baseline Environmental Management Report 
reflect no major changes in scope or technical approach from information presented in the FY 1995 report. 
However, the duration of long-term surveillance and monitoring requirements in the FY 1996 estimate reflects 
costs through FY 2090. The FY 1995 estimate included activities only through FY 2030. This 60-year increase 
accounts for most of the approximately 275 percent increase in the life-cycle cost. See the comparison table on the 
following page for additional life-cycle cost information. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -
Environmental Restoration 261 21 901 661 275 

Waste Management - - - - -
Landlord - - - - -
Program Management 2 - - - - -

Site Total 261 21 901 661 275 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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Project Shoal Test Site 

Central Nevada Test Area 

Tonopah Test Range 

Nevada Test Site 

NEVADA 
Estimated State Total 

(Thousands of Current Year Dollars) 

SHes 

Nevada Test Site and Tonopah Test Range 

Total 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g~lllia&aa 18111 aa~a I&~ I aaaa IQII aaaa 
Central Nevada and Shoal Sites 501 839 198 220 44 42 
Nevada Test Site and Tonopah Test Range 77,810 106,384 120,S38 117,039 88,205 68,234 68,429 
Total 78 311 107 003 121 038 117 259 86249 88276 68429 

"ili'll ii~Q ii&AI 1818 1811 I DIU 1811 
central Nevada and Shoal Sites 
Nevada Test Site and Tonopah Test Range 28,194 9,756 10,040 10,369 5,902 5,902 5,902 
Total 28194 9 756 10040 10369 5 902 5902 5 902 

ga~u ~~· IUIQ lUll lUlU lUll iUUU ~~·&Kill. 
Central Nevada and Shoal Sites 8,217 
Nevada Test Site and Tonopah Test Range 7,902 3,644,434 
Total 7 902 3 652 651 

• Total Life Cycle Is the sum of the annual costs In constant FY 1998 dollars. 
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NEVADA TEST SITE AND TONOPAH TEST RANGE 

The Nevada Test Site is located approximately 104 kilometers (65 miles) northwest of Las Vegas, Nevada in a 
sparsely populated region about the size of the State of Rhode Island. The Tonopah Test Range is approximately 
240 kilometers (/50 miles) northwest of Las Vegas. The site encompasses 3,510 kilometers ( 1,350 square miles) 
of desert and mountainous terrain, and is surrounded on three sides by the Nellis Air Force Range, which provides 
a substantial buffer between the site and public lands. 

LOCALITY MAP 

IOMillS 

121 KILOMETEIS 

Nellis 
Air Force 
Range l.i' '''" 1 c ... 

........... .(" 

N 

NEVADA3 



Nuclear Material and Facility 

Environmental Restoration 

Waste Management 

Total 

1996 Appropriation 

1997 Congressional Request 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Total 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Total 

Nuclear Ma1erlaland Facility Stabilization 

Environmental Restoration 
Waste Management 
Total 

Estimated Site Total 

{Thousands of Current Year Dollars) 

76,292 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiiiUWI auu~ au~u au~~ auau aua~ au~u 
37,660 47,100 43.448 11,825 

54,104 52,727 59,341 60,194 61,183 62,332 62,527 

23,706 15,977 14,397 13,397 13,197 5,902 5,902 
77,810 106,364 120,838 117,039 86,205 68,234 68,429 

~au~~ a~u illal au~u aua~ iUIU illi~ 

22,292 3,854 4,138 4,467 

5,902 5,902 5,902 5,902 5,902 5,902 5,902 
28,194 9,756 10.040 10,369 5,902 5,902 5,902 

aam:u au~; iUIU iUI~ iUIU iUII iUUU ~Ill 'Miill* 
700,166 

2,235,796 

7,902 708,472 
7,902 3,644,434 

Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

For over 40 years, the primary mission of the Department of Energy, Nevada Operations Office was to conduct 
field testing of nuclear explosives in connection with the research and development of nuclear weapons. This 
testing was conducted primarily at the Nevada Test Site, which was established in 1950, when President Truman 
authorized a continental weapons testing area at the Las Vegas Bombing and Gunnery Range. 

In addition to weapons testing, the Nevada Test Site has also hosted secondary missions: neutron and gamma-ray 
interaction studies; open air reactor, nuclear engine, and nuclear furnace tests; hazardous materials spill response 
testing; and a variety of other experiments involving radioactive and nonradioactive materials conducted by the 
Department of Defense. 

The Department of Energy, Albuquerque Operations Office and the Department of Defense have historically used 
the Tonopah Test Range, northwest of the Nevada Test Site, for research and development of ordnance delivery 
systems, electronic combat training missions, and other activities. For cost and project management efficiency, the 
Department of Energy has consolidated the management of all Department of Energy environmental restoration 
activities for the site under the purview of the Department of Energy, Nevada Operations Office. This Baseline 
Environmental Management Report treats the two sites as one. 

NEVADA4 



SITE MAP #1 

IOMIUS 
Nevada Test Site 

16 lllOMEIIIS 

-~-Area3 
U-3fi 
Injection Well 

Area6 
Steam Cleaning 
Effluent Ponds 
Area6 
Decontamination 
Pond Facility 

f.'t·(Ot~cimmn 

f_r.k..-(dty} 

Area 23 
Building 650 
Leachfield 

N 

Environmental restoration activities at the site, which began in 1989, focus on characterizing and remediating sites 
and facilities contaminated as the result of the historic nuclear testing activities. Contaminants include surface and 
subsurface radionuclides; organic compounds; chromium and other metals; petroleum; and residues from plastics, 
epoxy, and drilling muds used during test hole drilling and instrumentation. Most of the materials were released as 
an unavoidable consequence of testing activities. Most of the waste generated was from post-test sampling and 
construction and/or maintenance operations associated with testing. Disposal of this waste occurred in landfills, 
underground injection, sumps, and leachfields, as well as offsite disposal. Some residual materials remain in 
inactive storage tanks. In addition, approximately 1,200 hectares (3,000 acres) of surface and shallow subsurface 
soils are contaminated as the result of safety shots and plutonium-dispersion tests conducted on the Nevada Test 
Site and portions of the Tonopah Test Range and Nellis Air Force Range. When atmospheric and shallow 
cratering tests are included, this number increases to 10,900 hectares (27,000 acres). Areas highlighted in the 
above map are discussed in the Environmental Restoration program section. 
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The Department of Energy, Nevada Operations Office operates a variety of waste facilities at the Nevada Test Site. 
Low-level radioactive waste originating both from the Nevada Test Site and from other U.S. Department of Energy 
installations is disposed of onsite. The site also stores the current inventory of transuranic mixed waste from 
Lawrence Livermore National Laboratory, pending shipment to the Waste Isolation Pilot Plant in Carlsbad, New 
Mexico. Limited mixed waste disposal for offsite generators will be available on the Nevada Test Site pending 
completion of the Site-Wide Environmental Impact Statement in FY 1996 and approval from the State of Nevada 
of the Site Treatment Plan. An expanded mixed waste disposal facility will be constructed when the State of 
Nevada issues the Resource Conservation and Recovery Act permit application. The site remains an active facility 
for other Department of Energy programs (the Office of Environmental Management constitutes only 10 percent 
of the current Department of Energy budget for the Nevada Site Operations Office). This estimate assumes the site 
will remain an active facility for other Department of Energy activities, and landlord responsibility for the site will 
remain with the Department of Energy. 
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Because the Nevada Test Site, Tonopah Test Range, and Nellis Air Force Range are undeJ institutional control, 
risk to workers and the public is considered minimal. However, the site conducts risk assessments and interim 
'removal actions where necessary to ensure the safety of workers and the public. 

FUTURE USE 

This Baseline Environmental Management Report assumes the Nevada Test Site will remain under Department of 
Energy institutional control and maintain its current mix of Industrial, Open Space, and Controlled Access uses. A 
Site-Wide Environmental Impact Statement is in progress and a formal land-use plan will be developed based on 
the results of that effort. The Department will also conduct risk assessments, as appropriate, to determine future 
land uses. Several public briefings have been held to obtain public input, which has provided valuable feedback to 
the Environmental Impact Statement and the land-use planning process. As the Department completes these 
activities and makes final decisions, annual updates of the Baseline Environmental Management Report will reflect 
the accumulated data. 

In conjunction with the Nevada Test Site-Wide Environmental Impact 'Statement, the Nevada Operations Office is 
developing a Resource Management Plan for the Nevada Test Site to take advantage of the extensive data 
collection and public participation activities associated with the National Environmental Policy Act. The 
Department is developing the Resource Management Plan to improve land-use and resource management planning 
at the Nevada Test Site. This plan will use the data in the Technical Site Information document as a starting point, 
and will ultimately gather other ongoing management and planning activities under the comprehensive plan. It will 
identify the criteria for evaluating the compatibility of activities with human health and safety, ongoing missions, 
existing infrastructures, cultural and natural resources, public values, and other resource issues and constraints. 
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'NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The facility stabilization and maintenance activities commenced at the Nevada Test Site in 1995. However, these 
activities are currently performed by the Environmental Restoration program. All of the 289 Nevada Test Site 
facilities identified on the Surplus Facilities Inventory Assess·ment listing are potential candidates for stabilization 
and maintenance activities pending future decisions on the missions of the Nevada Test Site. Some of these 
facilities are buildings and equipment previously used in support of nuclear tests such as explosive magazines, 
fallout shelters, railroad boxcars, etc. The resulting waste will be managed by the Waste Management program for 
disposition and is accounted for in their cost estimate. Completion of stabilization and maintenance activities is 
anticipated by 2012. 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five· Year Averages, Thousands of Constant 1996 Dollars) 
fX'IfttiQ00 aqp§ 2Q1Q a gag aga;; a gap ''te sxs•·· 

Nuclear Material and Facility Stabilization 37,660 47,t00 43,448 11,825 700,166 

• Total Life Cycls Is the sum of the annual costs In constant FY 1996 dollars. 

ENVIRONMENTAL RESTORATION 

Within the Nevada Test Site and the Tonopah Test Range approximately 2,400 potential corrective action sites 
require some level of investigation and possible remediation. Approximately 930 of these sites are related to the 
underground testing of nuclear weapons; more than 100 resulted from above-ground testing. The remaining sites 
include waste disposal facilities, leach fields, landfills, storage tanks, injection wells, inactive and abandoned 
buildings, and associated equipment contaminated by prior operations, spill areas, and hundreds of other small sites 
where unregulated disposal or storage of waste materials occurred during more than 40 years of operations. The 
Department has divided the assessment and remediation of these sites into three categories: Industrial Sites, which 
include all sites used in support of testing operations; Soils Sites, which include all surface and shallow subsurface 
soil contamination resulting primarily from historic safety shots; and Underground Test Areas, which are sites that 
were impacted by previous underground testing activities. Activities within the Industrial Sites focus on physical 
investigation and remediation of the individual sites. Activities within Soils Sites focus on defining appropriate 
cleanup levels (standards do not exist at this time) and remediating surface soils where risk potentially exists to 
workers and the public. Activities within Underground Test Areas focus on determining the potential boundaries 
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of contamination and the requirements to monitor the identified boundaries. See the Site Maps for the location of 
Environmental Restoration program activities at the Nevada Test Site and Tonopah Test Range. 
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The Department of Energy Albuquerque Operations Office initiated environmental restoration activities at the 
Tonopah Test Range in the late 1980s. In 1987, the Department conducted a preliminary assessment that was 
evaluated by Environmental Protection Agency-Region IX in 1988. The Environmental Protection Agency 
declared the facility to be in a No Further Action Planned status with respect to the Comprehensive Environmental 
Response, Compensation and Liability Act activities. Corrective actions would, however, continue to be 
completed according to the requirements of the Resource Conservation and Recovery Act. In 1993, for logistical 
reasons, the Albuquerque Operations Office agreed to tum over environmental restoration responsibilities for this 
site to the Nevada Operations Office. Since 1993, the Nevada Operations Office has conducted a comprehensive 
inventory of potential release sites and has identified approximately 40 sites that will require site characterization 
activities. Tonopah Test Range is now managed under the Industrial Sites grouping of the Nevada site. 

The following figure describes the process used by the Nevada Office to clean up a site. The process, which 
applies to all areas at the Nevada Test Site, groups all of the sites into Corrective Action Sites and then groups 
these into Corrective Action Units to facilitate administration. After a Corrective Action Unit has been organized, 
the process to be used to remediate it is identified. After the office takes several steps mandated by environmental 
regulations, a closure report is submitted to the State of Nevada certifying the site has been closed properly and 
actions are complete. 

The corrective action strategy portion of the Federal Facility Agreement and Consent Order establishes the 
methodology by which all other site investigations and corrective actions will take place. In general, the strategy 
calls for sites to be grouped using various combinations of similarity of site "owner", functional category, location, 
and length of time required for corrective action. The groupings enable economies of scale from commonality of 
work, including approach and logistics during assessment and remediation. Consideration is given to minimizing 
long-term monitoring when choosing a remediation approach. Sites will use the Streamlined Approach for 
Environmental Restoration, often referred to as SAFER, when it is applicable and acceptable to the State of 
Nevada. Sites will consider the probable remediation method when performing and coordinating assessments. To 
facilitate the estimating process, this report has made two assumptions. The first is that activated metals are 
considered a source and are estimated in the categories of rubble/debris and low-level radioactive waste. The 
second assumption is radon is not considered to be a significant source because it is controlled by ventilation in 
impacted tunnels and exists at near-background levels for surface-based activities. 
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Technical Approach to Remediation Activities 
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To determine the expected costs and waste volumes for the potential release sites not yet characterized, parametric 
modeling and bounding conditions were used to fill in data gaps. For example, the waste volumes assumed to be 
generated at some facilities were calculated by multiplying the square footage of the facility by contamination 
factors developed using characterization information to date. Estimates generated for this document do not include 
active sites and sites not yet transitioned to the Environmental Management program. Such sites include, but are 
not limited to nuclear shots in the Pacific (including Bikini Atoll), the Liquefied Gaseous Fuels Test Facility, and 
contaminated sites remaining under Department of Defense funding. 
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Waste disposal for onsite environmental restoration activities takes place primarily at the Area 3 and Area 5 
Radioactive Waste Management Sites on the Nevada Test Site. All costs for treatment, storage, transportation, and 
disposal of waste generated by environmental restoration activities at the Nevada Test Site are included within the 
estimated costs for assessment, remedial action, and decommissioning activities. Bulk low-level waste is disposed 
of as containerized bulk waste at the Area 3 site. All other low-level waste is disposed of at Area 5. Mixed waste 
is also disposed of in Area 5, while mixed waste subject to land disposal restrictions is placed on the Transuranic 
Waste Pad in Area 5 to await treatment. Hazardous waste is shipped offsite to approved commercial disposal 
facilities. Disposal costs for the Area 3 and Area 5 disposal facilities are $446 per cubic meter ($341 per cubic 
yard) for FY 1996, $623 per cubic meter ($475 per cubic yard) for FY 1997 through FY 2021, and then $2,402 
per cubic meter ($1 ,833 per cubic yard) through the outyears. 

Industrial Sites 

The Nevada Test Site Source Groupings include the assessment and remediation of "like-waste units", e.g., tunnel 
muck piles, tunnel ponds, sumps and injection wells, inactive tanks, leach fields, contaminated waste sites, 
atmospheric test debris, and miscellaneous other sites. The subject waste units are the result (or byproduct) of past 
testing and support activities at the Nevada Test Site. 

The Tonopah Test Range Source Groupings include the assessment and remediation of contaminated sites on the 
Tonopah Test Range, such as landfills, storage tanks, bomblet pits, and construction debris areas. Contamination 
at the subject sites is the result of testing ordnance delivery systems employing mock-ups of nuclear weapons and 
tests with conventional explosives. Contaminants include chemicals, lead, explosives, unexploded ordnance items, 
and radioactive and mixed waste. 

The Environmental Restoration Sites Inventory involves conducting an inventory of all known release sites 
(approximately 2,400) and validates information through photographic monitoring and field verification, including 
surveys using global positioning system techniques. New sites are identified through reviewing archived literature 
and photographs, visiting sites, and maintaining an established data base to compile all the information on each 
site. Existing and newly identified sites are assigned to the Industrial Sites, Soil Sites, or Underground Test Areas 
if remedial action is required. The inventory fulfills the Nevada Test Site Resource Conservation and Recovery 
Act Part B applicable requirements to list solid waste management units. Over 266 closure reports have been 
delivered to the state for sites identified in the inventory. 

Specific Resource Conservation and Recovery Act Closures provide for closure of eight industrial sites named in 
the Resource Conservation and Recovery Act Part B Permit Application. These waste units were generally used 
more recently than Source Groupings Waste Units. Three of the units have been closed: U-3fi Injection Well, Area 
23 Landfill trenches, Area 27 Explosive Ordnance Disposal Facility. The remaining five facilities include the Area 
6 Decontamination Facility, Area 6 Steam Cleaning Effluent Ponds, Area 23 Building 650 Leach Field, Area 2 
Bit Cutter Shop Injection Well, and U-2bu Subsidence Crater. Activities in support of these Resource 
Conservation and Recovery Act closures include developing and implementing characterization plans, analyzing 
data, analyzing risk, preparing characterization reports, developing closure strategies, and preparing and 
implementing Resource Conservation and Recovery Act Closure Plans. 

The Resource Conservation and Recovery Act Permit governs all work at the Industrial Sites for the next two to 
three years, except decommissioning, which is currently governed by Department of Energy Orders. All work is 
governed by requirements of the Federal Facility Agreement and Consent Order, which establishes the 
methodology by which all site investigation and corrective actions will take place. 
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ASSESSMENT 

Because of the extensive number of sites, most of the Industrial Sites have not been fully characterized to date. 
However, initial assessment activities indicate contamination problems include surface and subsurface soils that 
have been impacted by releases from leach fields, sumps, disposal wells, leaking tanks, and other sources of waste. 
Contaminants may include petroleum hydrocarbons, hazardous waste, low-level radioactive materials, and mixed 
waste. In general, this report assumes most of the soil contamination related to the units in question is confined to 
the vadose zone at the Nevada Test Site. However, it is possible that Industrial sites at the Tonopah Test Range 
have impacted ground water. 

Completed activities include work plans for abandoned septic tanks and leach fields, including sampling; 
completed characterization of the U -3fi Injection Well, the Area 27 Explosive Ordinance Disposal Facility, the 
Area 6 Bit cutter shop Injection Well, the Tonopah Test Range 5 Points Landfill, the Jr. Hot Cell, and the EPA 
Farm. The Department completed field verification on 864 sites, surveyed 670 sites, and identified 134 new sites. 
Outyears beyond FY 2001 are still being prioritized in site baselining activities. This estimate assumes assessment 
activities will continue through 2015. 

REMEDIAL ACTION 

Because characterization at Industrial Sites is not complete, definitive remedial action approaches are not available. 
However, conventional unexploded ordnance will be detonated in place. Any explosive residue will be detonated 
on range, rendering nonhazardous debris, recyclable debris, or nonhazardous solid waste. 

Outyear activities beyond FY 2001 are still being prioritized in site baselining activities. This estimate assumes 
remedial action activities will continue through FY 2035. As discussed in the introduction to the Environmental 
Restoration section, low-level waste and low-level mixed waste will be disposed onsite and hazardous waste will 
be shipped offsite. Pollution control activities include well established waste minimization programs. During 
waste generating operations, the waste is segregated to the extent possible to avoid contaminating clean material 
and to avoid mixing different contaminants. The Department estimates the waste volumes generated at the 
Industrial Sites during assessment and remedial action will consist of the following: 
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Industrial Sites Waste Type and Volume 

WASTE TYPE MEDIA VOLUME 
(cubic meters) 

Low-Level Mixed Liquid 230 
Soil 50 

Low-Level Debris 600 
Liquid 10 

Soil 2,000 

Hazardous Ground water 270 
Liquid 420 

Soil 75,980 

Sanitary Debris 350 

DECOMMISSIONING 

Industrial sites include facilities no longer needed and contaminated by Department of Energy mission-related 
activities. Decommissioning activities include the decontamination and decommissioning of these surplus 
facilities. Decommissioning activities are governed by the terms of the Federal Facility Agreement and Consent 
Order with the state. Surveillance and monitoring of the identified facilities is ongoing, and initial 
decommissioning activities were conducted at the sites in 1974 and 1983. 

This report assumes the eight surplus facilities already transferred from Defense Programs to Environmental 
Management will undergo decommissioning. All of the facilities except two were used for nuclear rocket, nuclear 
engine, nuclear furnace, and associated tests; one was used for radiological research on intake of radionuclides 
through the food chain, and the other evaluated the response of missile parts to radiation flux. The facilities 
include E-MAD, R-MAD, Pluto, Super Kukla, Test Cell A, Test Cell C, EPA Farm, and Jr. Hot Cell. This 
estimate assumes no additional facilities will transition to Environmental Restoration, and that all eight facilities 
will be demolished. 

Characterization of the identified decontamination and decommissioning facilities includes periodic surveillance 
and maintenance before decommissioning takes place. Characterization activities include documenting building 
deterioration, planning characterization, collecting and analyzing samples, managing and evaluating data, assessing 
risks and doses, and preparing assessment reports. The Facility Assessment Report documents and discusses the 
nature and extent of contamination present in each facility, release criteria calculations and the risk/dose 
assessment, and findings. Design for each of the facilities specifies the construction and demolition activities 
necessary to remediate facilities. 

Contamination in the facilities is generally limited to portions of buildings specifically used for "hot" work on 
radioactively impacted machinery, equipment, or experiments. Most of the contamination appears to be 
radioactivity, although other constituents of concern will be investigated. Some facilities also have asbestos
containing materials in their construction, and at least one facility is known to have poly-chlorinated biphenyl 
contaminated hydraulic oil. A site-specific work plan is prepared for each characterization effort, and applicable 
permits are obtained. National Environmental Policy Act determination is made and endangered species clearances 
obtained. Surveys to comply with the Historic Preservation Act of 1966 are also completed. 

Characterization field activities completed to date include Jr. Hot Cell and the EPA Farm. Remediation of Jr. Hot 
Cell is complete. It included demolition of the facility and waste disposal at the Area 5 Radioactive Waste 
Management Site. Remediation of the EPA Farm is scheduled for FY 1997 and this report assumes the facility 
will be demolished. Final determination of the appropriate decommissioning approach for the rest of the facilities 
awaits completion of scheduled assessment activities; most of the facilities wiii not begin assessment prior to FY 
2000. 
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This estimate assumes that debris generated by decommissioning will consist of approximately 6,200 cubic meters 
(8, 122 cubic yards) of sanitary waste, and 240 cubic meters (314 cubic yards) of low-level waste. 

Soils Sites 

The Soils Sites comprise several activities related to the investigation of and necessary corrective remedial actions 
for contaminated surface and shallow subsurface soils on the Nevada Test Site, Tonopah Test Range, and Nellis 
Air Force Range. Contamination is the result of historic U.S. Department of Energy, Nevada Operations Office 
above-ground and near surface nuclear detonations, safety shot tests, rocket engine development, and hydro nuclear 
testing. Contaminants of concern include americium, plutonium, depleted uranium, and other types of transuranic 
waste; radionuclides; and fission products. In addition, metals, particularly lead, are of concern at some sites. 
Long-term soils remediation strategies have not been finalized with the State and other stakeholders. 

The Department conducted safety shots at several locations on the Nellis Air Force Range and Tonopah Test 
Range (Double Tracks; Clean Slates 1, 2, and 3; and Area 13); at Plutonium Valley in Area 11 ofthe Nevada Test 
Site; and the GMX site in Area 5 of the Nevada Test Site. The safety tests did not result in significant nuclear 
yield, but did disperse contaminants in excess of 40 picocuries per gram, in surficial soils over more than 1 ,200 
hectares (3,000 acres). When 82 atmospheric and near surface tests are included, the acreage contaminated in 
excess of 40 Pi co curies per gram increases to approximately 10,800 hectares (27 ,000 acres). Most of the 
increased area is on the Nevada Test Site. 

Soils Sites include nine cratering events from underground tests. The events used nuclear devices to excavate large 
volumes of earth. Contamination from these tests includes subsurface impacts, less than 300 meters (984 feet) 
deep and impacts to surface soils as the result of material expelled during testing. The nine events include Sedan, 
Schooner, Ess, Buggy, Cabriolet, Palanquin, Johnnie Boy, Danny Boy, and Uncle. 

Hydronuclear tests involve classified data. Therefore, this report cannot address the details of these tests. Most of 
the tests impacted shallow surface soils to depths of less than 30 meters (98 feet). No surface soil impacts have 
been identified at this time. 

Nuclear Rocket Engine tests encompass a number of sites in Area 25 where surface soils were contaminated with a 
wide range of radionuclides released during the tests. Buildings associated with these activities are included under 
the Industrial Sites activities. 

This report assumes the immediate effort will include interim actions to clean up the Double Tracks and Clean 
Slates 1, 2, and 3 sites. These remedial actions will be in accord with the Federal Facility Agreement and Consent 
Order. Currently, no cleanup standards exist for these sites; this report assumes a final cleanup level will be 
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negotiated near the 200 Pico curries per gram level. For the long term, this report assumes all areas on the Nevada 
Test Site will remain under institutional control and will provide for an economically feasible containment of 
contaminants. It further assumes the cleanup of soils sites, when warranted, will consist of excavation and 
transportation to bulk disposal in an appropriate subsidence crater located onsite. This is a critical assumption, 
since bulk disposal should reduce costs by at least an order of magnitude. The cleanup will comply with State of 
Nevada and National Emissions Standards for Hazardous Air Pollutants regulations, with particular attention paid 
to minimizing fugitive dust emissions during excavation of contaminated soil. 

ASSESSMENT 

Most sites within the Soils Sites have sufficient background data available regarding the sources of contamination, 
but some of the data is classified and few of the sites have been characterized because of funding constraints. All 
assessment activities concentrate on determining the type and extent of contamination. Most radiological 
assessment activities will involve in situ measurements using a wide array of approaches. Some discrete sampling 
is required to determine the extent of such contamination by wet chemical analysis. Once cleanup levels are 
established, based on future land use and related risks, cleanup scenarios will be evaluated and documentation will 
be prepared for negotiating cleanup procedures, if required. 

In the past, assessment activities have concentrated on determining the extent of plutonium-contaminated soils and 
preliminary testing of soil removal technologies. Sites at which plutonium contaminated soil might be excavated 
have conducted soil stabilization revegetation experiments and an existing Nevada Test Site facility was retrofitted 
into a Treatability Test Facility at which five bench-scale soil volume reduction tests were conducted. 

Current assessment activities include completing the characterization effort in support of an Interim Corrective 
Action Plan for the Double Tracks site on the Nellis Air Force Range. Assessment efforts over the next few years 
will concentrate on Clean Slates 1, 2, and 3 sites on the Tonopah Test Range. Outyear activities beyond FY 2001 
are still being prioritized in site baselining activities. This estimate assumes that assessment activities will continue 
through FY 2025. 

REMEDIAL ACTION 

Surface soil remedies will include in situ identification and removal of hot spot materials located in small selected 
areas. Larger areas will require the use of mechanical excavation to remove the contaminated materials. 
Mechanical excavation may use size separators or other physical processes to reduce waste volumes. Subsurface 
remedies will range from soil excavation to containment strategies. Remedial actions will be based on applicable 
regulatory standards or proposed cleanup levels, if no standards apply. Proposed levels will be based on pertinent 
factors, including but not limited to assessment of risk, current and projected land use, resource management, and 
technical and cost feasibility. Where sufficient information is available, the Department will use the Streamlined 
Approach for the Environmental Restoration process. Interim removal actions will be performed when risk exists 
to workers and the public. 

The first site scheduled for remediation is the Double Tracks site. It is scheduled for an interim removal action in 
FY 1996. Outyear activities beyond FY 2001 are still being prioritized in site baselining activities. This estimate 
assumes remediation will be completed by FY 2030. 

The large areas and volumes of contaminated soils potentially result in high disposal costs; therefore, bulk disposal 
in subsidence craters has been assumed for cost estimates for this report. This report also assumes approximately 
'1.1 million cubic meters (1.4 million cubic yards) of low-level waste will be generated by remediation of the Soils 
Sites and disposed of in subsidence craters. The Department is continually evaluating new technologies to find a 
more cost-effective way to clean up the sites. The search for technologies has thus far focused on volume 
reduction and cost-effectiveness. 
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Underground Test Areas 

The Nevada Test Site has been the location for approximately 930 underground nuclear tests conducted between 
1951 and 1992. These locations test areas have been bounded into six geographic areas that have distinct 
contaminant source, geologic, and hydrologic characteristics. The six areas include Frenchman Flat, Western 
Pahute Mesa, Yucca Flat, Central Pahute Mesa, Ranier Mesa/Shoshone Mountain, and Climax Mine. 

Frenchman Flat consists of ten sites located in the northern portion of Area 5 and the southern part of Area 11. 
These test events were conducted in both vertical emplacement holes and mine shafts located in deep alluvium. 
The deeper geology is not well known. 

Western Pahute Mesa consists of 18 sites along the western edge of Area 20. These events were all conducted in 
vertical emplacement holes. This area is separated from Central Pahute Mesa by the Boxcar Fault and is 
distinguished by the relative abundance of tritium. Transport of contaminants on and from Western Pahute Mesa 
involves ground-water flow in both welded and vitric tuffs, both in the rock matrix and in the fracture system. 

Yucca Flat consists of 717 sites located in Areas 1, 2, 3, 4, 6, 7, 8, 9, and 10. Events at these sites were conducted 
in vertical emplacement holes. Contaminant transport in Yucca Flat may involve alluvium, both welded and vitric 
tuffs, and carbonate rock. 

Central Pahute Mesa consists of 64 sites in Areas 19 and 20 on Pahute Mesa. Events at these sites were all 
conducted in vertical emplacement holes. While distinguished from Western Pahute Mesa only by the presence of 
the Boxcar Fault, this Corrective Action Unit also contains a relative abundance of tritium. In addition, transport 
of contaminants and/or from Central Pahute Mesa involve ground-water flow in volcanic rocks and flow in both 
the rock matrix and the fracture system. 

Rainier Mesa/Shoshone Mountain consists of 60 sites where events were all conducted in tunnels. Contaminants 
from this Corrective Action Unit flow in volcanic rock and fractured media. Climax Mine consists of three sites 
where events were all conducted in tunnels. Contaminants from the climax Mine Corrective Action Unit flow 
through fractured granite rock. 

The Department is investigating the effects of the underground testing on the ground water and surrounding media 
in these areas. Investigations are using data collection and analysis to determine whether contaminants have moved 
appreciable distances from the nuclear explosion locations. Because all of the sites are under institutional control, 
the Department considers risk to public health and the environment from the testing activities to be minor at this 
time. The ambient or background radiological conditions around the site are normal. However, assessment 
activities will include risk assessment to quantify risk to human health and the environment. 

Field activities include the use of new and existing wells for monitoring and testing to help develop transport 
models. The Department will install some new wells near shot cavities to collect data about the near-field 
environment. The Department expects to encounter tritium during drilling; therefore, a liquid waste treatment 
system will be used. Attenuation characteristics provide for little migration of radionuclides other than tritium. 
Other radionuclides will be included in the source evaluation if tritium migration indicates the need. 

There are many uncertainties regarding remedial action of the Underground Test Area. This report assumes that for 
the foreseeable future the Department will concentrate on the modeling and ground-water monitoring activities to 
limit the extent of contamination. These actions will be in accord with the Federal Facility Agreement and Consent 
Order. For the long term, because no known cost-effective technologies exist to extract contamination, or 
neutralize and stabilize the shot cavities, this report assumes that the sites will be characterized and the ground-

NI!VADA 16 



water resource withdrawn from future-use considerations. Estimates within this report reflect the necessary 
modeling and ground-water monitoring to limit the contamination to satisfy the State of Nevada Division of 
Environmental Protection. The estimates do not include remedial actions or Natural Resource Damage 
Assessments that might be necessary if contamination exceeds the boundaries agreed upon for closure. 

The estimate assumes these areas will be closed in place, assuming there is no threat to the environment or natural 
barrier failure, and monitoring will continue for 30 years. 

ASSESSMENT 

This report assumes that Underground Test Area assessment activities will be complete in FY I996. Most of the 
extensive data for the Underground Test Areas is classified; therefore, the assessment activities to date have 
focused primarily on data collection and analysis to determine the potential for contamination of deep aquifers. 
Installation, testing, and monitoring of wells has been an essential element of the assessment tasks to determine if 
migration of contaminants has occurred. These activities have addressed the portion of the saturated zone where 
ground water could be effected, the vadose zone between sources, and the water table. 

Assessment activities to date have also included developing a data base to analyze existing and newly acquired 
data; data management and analysis, including flow and transport modeling; and preliminary risk assessment 
activities. Thirteen characterization wells have been installed, and II existing wells have been modified for 
characterization. 

Present efforts include the completion of regional ground-water flow and solute transport modeling. Future work 
involves the quantification of risk to human health and the environment based on the ground-water flow and solute 
transport models, and the completion of the Phase I Report to document the assessment activities. 

REMEDIAL ACTION 

No cost-effective technologies exist for restoring these sites. Remediation activities that will begin in FY I996 are 
limited to developing specific ground-water flow and solute transport modeling for the six areas previously 

NEVADA 17 



identified. Based on this effort, the Department will establish a regulatory compliance zone. Field activities in 
each area will provide data collection in the near field environment, including installation of monitoring wells in 
locations specified by modeling results. The effort will include near-field ground-water flow and solute transport 
modeling; risk assessment; stakeholder/regulatory concerns; and a monitoring network design. 

The Department is currently conducting monitoring activities to assess the extent of contamination and to support 
modeling efforts to establish protective boundaries around the six areas. A five-year monitoring program will 
determine if data is consistent with predictions. If monitoring results are satisfactory to the State, the Department 
will prepare a closure report for approval by the Nevada Division of Environmental Protection. The Department 
will conduct post-closure monitoring for 30 years. Monitoring will be consistent with the compliance 
requirements. 

Waste generated during remediation activities will take the form of the low-level liquid effluent drilling mud and 
drill cuttings. The largest volume of waste to be generated is liquid effluent (approximately 7,600 cubic meters 
[9,956 cubic yards] ). Pollution control activities involving liquid effluents rely on evaporation to reduce waste 
volume. After evaporation, the low-level waste residual will include 1,150 cubic meters (1 ,507 cubic yards) of 
contaminated soils and 1,190 cubic meters (1 ,559 cubic yards) of contaminated sludge. This report assumes low
level waste will be disposed of at the Area 5 Radioactive Waste Management Site. 

Long-Term Surveillance and Monitoring 

Post-closure monitoring activities consist of collecting periodic measurements and/or samples from monitoring 
wells, and effluent streams, as stipulated in each unit's Post-Closure Care Permit. Condition inspection and 
maintenance of any remedial systems, such as caps or active systems is included in estimates of scheduled 
activities. Sample analysis and preparation of a report for each monitoring period is also included. The need for, 
and specifics of post-closure monitoring is determined on a case-by-case basis. Monitoring typically lasts for 30 
years for complex Resource Conservation and Recovery Act sites, but the State has approved shorter periods of 
time. 

Estimates in this report differentiate between monitoring to establish the contamination boundaries and monitoring 
to obtain closure and post-closure monitoring. The cost for the former are included within the costs for assessment 
and remedial action. The latter are provided for under the costs for long-term surveillance and maintenance. This 
report assumes the post-closure monitoring (long-term surveillance and maintenance) will continue through FY 
2050. 

Current post-closure surveillance and monitoring at the Industrial Sites includes quarterly monitoring of the Area 
23 Hazardous Waste Trenches and U-3fi Injection Well. At this time, maintenance of these systems consists of an 
inspection of the condition of the Area 23 closure cap for erosion or other disturbances and monitoring and general 
integrity of the U-3fi Injection Well unit. Post-closure monitoring of the Soils Sites and Underground Test Area 
will begin when the site receives the Notice of Completion approval of the final corrective actions. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
~~llliiQQQ iiUII aa~a aa~a aaaa l&ill iliQ 

Nevada Contaminated Solis 
Assessment 506 1,659 1,959 1,859 1,959 1,959 
Remedial Action 5,339 9,104 12,815 12,771 12,771 12,661 3,788 

Nevada industrial Sites and Facilities 
Assessment 1,501 4,827 2,367 2,386 37 174 
Remedial Action 6,292 11,988 25,630 25,700 27,900 27,900 38,556 

Facility Decommissioning 756 1,023 1,003 914 1,063 928 110 

Nevada Underground Test Areas 
Assessment 560 
Remedial Action 26,739 10,001 

Long-Tenn Surveil. and Monitoring 164 611 1,576 1,620 1,620 1,730 1,660 
Direct Program ManagemenVSupport 12,247 13,315 14,091 14,944 15,933 17,062 18,413 
rgu!l §*'9* §?Z?Z §RM' 6Q1ft1 ftllA@ '? aae '? §?? 

aaUII aaaa auu auaa illlil IIIU iiQII ~Ill "X&II• 
Nevada Contaminated Soils 

Assessment 49,005 
Remedial Action 346,245 

Nevada Industrial Sites and Fadilties 
Assessment 56,458 

Remadlal Action 14,406 891,860 

Facility Decommissioning 110 110 110 110 31,174 
Nevada Underground Test Areas 

Assessment 2,800 

Remedial Action 183,699 
Long-Tenn Surveil. and Monitoring 1,660 1,660 1,660 1,660 78,105 
Direct Program ManagemenVSupport 6,118 2,064 2.368 2,697 598,450 

Btl!' '? ?8? a '5' t '3' ff§Z a 23§ zan 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996do/lsrs. 

Direct Program Management/Support 

Activities conducted within this work scope provide management support of the Department of Energy, Nevada 
Operations Office Environmental Management activities that will characterize and remediate environmental 
conditions on the Nevada Test Site, Tonopah Test Range, and Nellis Air Force Range; as well as offsite locations 
in five states. The scope of this work also involves managing the treatment, storage, and disposal facilities and 
operations under the purview of the Department of Energy, Nevada Operations Office. 

The Environmental Restoration Project Support activity provides for administrative and technical project 
management support; project planning, including Activity Data Sheet development; project control, including 
Project Tracking System and Performance Measurement System reporting; programmatic Quality Assurance and 
Self Assessment support; programmatic health and safety support; training; development of programmatic National 
Environmental Policy Act documentation; waste management coordination; compliance reporting; and public 
participation support. An Activity Data Sheet entitled Project Support captures these activities. 
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Management of the Federal Facility Agreement with the State of Nevada and oversight of Agreements-in-Principle 
and grants is covered under an Activity Data Sheet entitled Agreements. 

This section does not include Program Direction within Environmental Restoration. These activities provide 
overall management of the entire Department of Energy, Nevada Operations Office Environmental Restoration 
program. The direct costs of subproject activities capture subproject management costs because those costs are 
directly attributable and are required to accomplish field activities. 

Agreements-in-Principle fund the States of Alaska, Mississippi, and Nevada to provide oversight of the 
Department of Energy Environmental Restoration activities. The Agreements-in-Principle describe the 
understandings and commitments between the parties regarding the Department of Energy's provision of technical 
and financial support for state activities in environmental oversight, monitoring, site access, and emergency 
response initiatives. Amendments to existing Agreements-in-Principle managed by other Department of Energy 
offices will address activities in Colorado and New Mexico. Grants provide educational and research opportunities 
for students and faculty at the University of Nevada at Reno and the University of Nevada at Las Vegas, in support 
of technical programs being conducted at the Nevada Test Site. 
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WASTE MANAGEMENT 
Waste management operations include storing the current inventory oftransuranic mixed waste received previously 
from Lawrence Livermore National Laboratory; developing construction projects to treat, store, and dispose of 
waste generated by the Nevada Operations Office project; enforcing the Radioactive Waste Acceptance Program 
waste generator review and audit process; and identifying and storing Nevada Test Site-generated hazardous waste 
prior to offsite disposal at appropriate commercial facilities. Waste Management manages five types of waste at the 
Nevada Test Site: transuranic mixed waste, low-level mixed. waste, low-level waste, and hazardous waste. 
Sanitary waste is managed by the site landlord, the Office of Defense Programs. 

Area3 
Radioactive Waste 
Management Site 

(subsidence craters) 

AreaS 
Liquid Waste 

Treatment System 

Areas 
Radioactive Waste 
Management Site 

WASTE MANAGEMENT MAP 

Storage f::::;;-' " 
Yard ........,; 
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The Nevada Test Site is a major low-level waste disposal facility for other Department of Energy and a few 
Department of Defense installations. Two principal active waste management sites are located on the Nevada Test 
Site: the Area 5 Radioactive Waste Management Site and the Area 3 Radioactive Waste Management Site. The 
Area 5 Radioactive Waste Management Site is located approximately 19 kilometers (12 miles) north of Mercury, 
Nevada. It consists of 296 hectares (732 acres). Less than 15 percent of the capacity is currently used. The site is 
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currently used for disposal of onsite- and offsite-generated low-level waste and onsite-generated low-level mixed 
waste, as well as for storage of transuranic waste. At the current rate of land use, the facility can be expected to 
provide a total disposal capacity of 10,884 cubic meters (14,258 cubic yards) per year for more than 100 years. 
Some additional land may be required to improve access for transport vehicles, but this is not expected to impact 
operations for several years. 

The Area 3 Radioactive Waste Management Site occupies an area of approximately 50 hectares (125 acres) and is 
situated about 38 kilometers (23 miles) north of Mercury. Adjacent subsidence craters created from underground 
nuclear weapons tests, which were conducted at depths well above the ground-water table, are used as waste 
disposal cells. The subsidence craters have been modified for shallow landfill disposal to accommodate waste 
disposal activities. The remaining disposal capacity at the Area 3 Radioactive Waste Management Site is 1.8 
million cubic meters (2.3 million cubic yards) and should provide sufficient disposal capacity for more than 1 00 
years. 

Road 5-0 I Construction 
U3AX/BL Closure 

Major Waste Management Activity Milestones 

TASK 

Preparations to Ship TRU to Waste Isolation Pilot Plant 
Low-Level Waste Operations 

Transuranic Mixed Waste 

COMPLETION DATE 
Fiscal Year 

1997 
1998 
2000 
2070 

Approximately 610 cubic meters (799 cubic yards) oftransuranic mixed waste received from Lawrence Livermore 
National Laboratory from 1974 to 1990 is currently stored at the Nevada Test Site in the Transuranic Pad Cover 
Building. Pursuant to an agreement reached with the State of Nevada in 1992, transuranic mixed waste storage is 
limited to the current inventory. The Department plans to initiate transportation of this waste to the Waste Isolation 
Pilot Plant in FY 2000 once the waste is certified to meet Waste Isolation Pilot Plant waste acceptance criteria. All 
costs for transportation and disposal of the waste are included within the Waste Isolation Pilot Plant site summary 
located in the New Mexico section. This estimate assumes no additional transuranic or transuranic mixed waste 
will be generated at, or transferred to, the Nevada Test Site. 

The 1992 agreement with the State of Nevada was the result of the Finding of Alleged Violation and Order of 
November 1, 1990, and the Finding of Alleged Violation of June 24, 1991, related to the Transuranic Waste 
Storage Pad in Area 5 of the Nevada Test Site. 

Low-Level Mixed Waste 

In 1987, the Department of Energy, Nevada Operations Office was granted interim status under the Resource 
Conservation and Recovery Act to receive and dispose of low-level mixed waste from the Rocky Flats Plant. This 
waste is disposed in Pit 3 at the Area 5 Radioactive Waste Management Site. Because of the promulgation of 
Environmental Protection Agency Land Disposal Restrictions, disposal of low-level mixed waste from the Rocky 
Flats Plant ceased in May 1990. A revised Resource Conservation and Recovery Act Part B permit application, 
which included sampling and analysis for Land Disposal Restriction compliance, was submitted to the State of 
Nevada for review in July 1992. During FY 1994, the Department of Energy, Nevada Operations Office continued 
to revise the application in response to technical review comments by the Nevada Division of Environmental 
Protection. 
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In accordance with the Federal Facility Compliance Act, the Department of Energy, Nevada Operations Office and 
the Nevada Division of Environmental Protection negotiated the Site Treatment Plan and its associated Compliance 
Order for low-level mixed waste identified in the Mixed Waste Inventory Report. On March 27, 1996, an 
agreement was achieved concerning enforceable treatment schedules for these waste streams. 

The Mutual Consent Agreement allows any low-level mixed waste generated by the Department of Energy, Nevada 
Operations Office in the State of Nevada to be stored on the unused portion of the existing Area 5 transuranic 
mixed waste storage pad. The low-level mixed waste does not have to meet land disposal restrictions prior to being 
accepted for storage on the Area 5 transuranic mixed waste storage pad. For newly identified mixed waste not 
specified in the Site Treatment Plan, the Department of Energy is required to develop treatment and disposal 
alternatives within nine months of placing such waste on the transuranic mixed waste storage pad. In anticipation 
of potential mixed waste volumes generated from future operational, characterization, and remediation activities 
conducted within the State of Nevada, the Department submitted a Part B permit application in January 1995 for 
the construction of a Mixed Waste Storage Facility. 

GENERATION AND HANDLING 

Currently, there are nine previously generated low-level mixed waste streams located on the Nevada Test Site. 
They have a combined volume of approximately 290 cubic meters (340 cubic yards), and they are labeled as 
backlog waste. This life-cycle report assumes that activities at the Nevada Test Site will generate an additional 
4,696 cubic meters (6,156 cubic yards) of low-level mixed waste. 

TREATMENT 

As required by the Federal Facility Compliance Act, the Site Treatment Plan discusses low-level mixed waste at 
the Nevada Test Site and identifies alternatives for treatment. The Proposed Site Treatment Plan, originally 
scheduled for completion in February 1995, was delayed until March 1995 as agreed upon by the National 
Governors' Association and the Department of Energy. Final approval of the Site Treatment Plan by the State of 
Nevada was originally expected to be received by October 6, 1995, via a Unilateral Order. The State of Nevada 
extended final approval of the Site Treatment Plan approximately six months beyond the October 6, 1995 deadline. 
Once completed, schedules and activities identified in the Site Treatment Plan became enforceable milestones. 
This report expects periodic negotiations with the state on low-level mixed waste issues as long as mixed waste is 
listed in the Site Treatment Plan or in the annual updates. 

STORAGE 

The low-level mixed waste previously generated at the Nevada Test Site is currently being stored on the transuranic 
pad in accordance with a 1994 Mutual Consent Agreement between the Department of Energy and the Nevada 
Division of Environmental Protection developed in January 1994 and revised in June 1995. Nine Nevada Test Site 
backlogged low-level mixed waste streams are currently stored on the transuranic pad having a combined volume 
of approximately 290 cubic meters (340 cubic yards). In accordance with this agreement, the Department amended 
its Resource Conservation & Recovery Act Part B Permit application in January 1995, to include construction of a 
low-level mixed waste storage facility at the Area 5 Radioactive Waste Management Site. 

The Cotter Concentrates, originally shipped to the Nevada Test Site in 1987 from the Mound Plant as strategic 
materials for storage, were formally declared a waste in January 1995. Analytical and characterization data have 
shown the Cotter Concentrates to be a low-level mixed waste stream. Further characterization efforts resulted in 
dividing the waste into two populations. Cotter Concentrate - Population A is stored northeast of the Area 5 
Radioactive Waste Management Site in the Strategic Materials Storage Yard. This waste stream, which has a 
volume of approximately 260 cubic meters (341 cubic yards), is stored in accordance with a management plan 
approved by the State of Nevada in July 1995. Cotter Concentrate -Population B is stored on the transuranic pad 
and consists of approximately 1.4 cubic meters (1.8 cubic yards). 
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DISPOSAL 

The Nevada Test Site is one of the remaining 15 sites out of the original 49 sites the Department is evaluating for 
disposal of low-level mixed waste. The ultimate identification of low-level mixed waste disposal activities at the 
Nevada Test Site will follow state and federal regulations for siting and permitting. It will also include public 
involvement in the decision making process and during preparation of the site-wide Environmental Impact 
Statement. 

The State of Nevada has given the Department approval to dispose low-level mixed waste in Pit 3 of the Area 5 
Radioactive Waste Management Site if the waste meets land disposal restrictions. The low-level mixed waste must 
also meet the characteristics and packaging requirements for disposal under the Nevada Department of Energy 
Waste Acceptance Criteria (NV0-325, Rev. 1). This estimate assumes approximately 33,263 cubic meters (43,575 
cubic yards) of low-level mixed waste will ultimately be disposed at Pit 3. Approximately 4,696 cubic meters 
(6,152 cubic yards) of this total will be generated at the Nevada Test Site. The remainder will originate from the 
Rocky Flats Site, which will generate 28,199 cubic meters (36,940 cubic yards), and Lawrence Livermore National 
Laboratory, which will generate 372 cubic meters (487 cubic yards). 

Low-Level Waste 

GENERATION AND HANDLING 

Historically, approximately 50 percent of the 481,000 cubic meters (630,110 cubic yards) of low-level waste 
disposed of at the Nevada Test Site was generated onsite. However, approximately 99 percent of waste received 
and disposed of in the last five years was from offsite generators. Offsite generated waste was accepted at the 
Nevada Test Site beginning in FY 1978. In FY 1995, 24,353 cubic meters (31 ,902 cubic yards) of low-level waste 
was disposed of at the Nevada Test Site. Of that volume, 62 cubic meters (81 cubic yards) was generated at the 
Nevada Test Site. The Nevada Test Site is expected to receive an average of 24,000 cubic meters (31 ,440 cubic 
yards) of low-level waste per year for the next three years. In FY 1995, the Department limited the total disposal 
volume at the Nevada Test Site to 26,043 cubic meters (34,116 cubic yards). This self-imposed limit is based on 
an interpretation of an Order in a lawsuit brought against the Department of Energy by the State of Nevada. 

Low-level waste treatment is not currently provided or assumed to be needed during the life cycle of this estimate. 
Storage costs are avoided because low-level waste is disposed of as soon as it is received. 

DISPOSAL 

The low-level waste disposal costs are contingent upon the amount of waste shipped to the Nevada Test Site. The 
Department of Energy/Nevada Operations Office Waste Management Division does not receive any Headquarters 
funding for disposal costs of low-level waste at the Nevada Test Site. Instead, the Nevada Operations Office relies 
on generator fees collected from the waste generators. The Nevada Operations Office plans to maintain this 
generator fee structure in the future. 
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The Nevada Test Site accepts and disposes of low-level waste at the Area 3 and Area 5 Radioactive Waste 
Management Site from approved Department of Energy, Department of Defense, and other designated facilities 
across the United States. This estimate assumes that there will be a total of 19 approved generators, and 16 are 
currently approved. Life-cycle estimate information for 13 of the generators is provided in the following table. 

Nevada Offsite Waste Generators 

SITE VOLUME START COMPLETE 
(cubic metersl FY FY 

Energy Technology Engineering Center 2,540 1996 2001 

Fernald Environmental Management Project 57,330 1996 2005 

Inhalation Toxicology Research Institute 2,877 1996 2070 

Kansas City Plant 30 1996 2070 

Lawrence Livermore National Laboratory 4,429 1996 2070 

Mound Plant 1,390 1996 2012 

Oak Ridge K-25 Plant 26,434 1998 2002 

Oak Ridge National Laboratory 78,930 1996 2070 

Oak Ridge Y -12 Plant 244,506 1999 2070 

Pantex Plant 8,355 1996 2070 

Reactive Metals, Inc. 29,162 1996 2002 

Rocky Flats Environmental Technology Site 32,522 1996 2045 

Sandia National Laboratory - New Mexico 45,134 1996 2070 

TOTAL 544,715 

At the current rate of land use, the facility can be expected to provide disposal capacity of approximately 3 million 
cubic meters (4 million cubic yards) in the next 100 years. The Nevada Operations Office conducts site monitoring 
and characterization activities in support of the low-level waste disposal operations at the Area 3 and 5 Radioactive 
Waste Management Sites. 

The Performance Assessment for the Area 5 Radioactive Waste Management Site was sent to the Department of 
Energy Performance Assessment Peer Review Panel for approval. The Performance Assessment for the Area 3 
Radioactive Waste Management Site is scheduled for completion in March 1998. Performance Assessments are 
required for low-level waste disposal sites under Department of Energy Order 5820.2A. 

The Waste Examination Facility is scheduled to be constructed in FY 1996 and will provide a 140 square meter 
(1 ,500 square foot) facility to examine low-level waste containers at the Area 5 Radioactive Waste Management 
Site. A new primary access road, approximately 5 kilometers (3.1 miles) long, has been designed and is scheduled 
for construction in FY 1997. The new road will meet all transportation and safety standards. Design of an 
extensive 500-year flood protection berm is currently proposed for FY I 998, with construction continuing into FY 
1999. 

Hazardous Waste 

Hazardous waste is accumulated at numerous satellite locations on the Nevada Test Site and then transferred to the 
Area 5 Hazardous Waste Storage Unit. Hazardous waste containers are checked for radioactive contamination by 
hand-held instrument surveys and swipe sampling. Process knowledge and radiological analyses are used to ensure 
none of the hazardous waste being released for transport offsite contains radioactive constituents above established 
limits. Although every operational entity at the Nevada Test Site is a potential satellite generator of hazardous 
waste, the Department of Defense is the primary generator. Sources include analytical laboratories, paint shops, 
vehicle maintenance shops, and mining and construction operations. 
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Waste characterized as hazardous under the Land Disposal Restrictions must be shipped offsite to a Resource 
Conservation and Recovery Act-permitted facility within one year. The report expects a total of approximately 
18,924 cubic meters (24,790 cubic yards) will be shipped to commercial facilities during the life cycle. 

All waste shipments are made in accordance with applicable Department of Energy, Department of Transportation, 
Environmental Protection Agency, state, and local hazardous waste regulations. Generators ofthe waste pay the 
shipping costs. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

t¥~11ii111Q8 aaaa aa~a aa~a aaaa 1811 gg 
Transuranlc Mixed Waste 

Storage and Handling 200 200 
Low-Level Mixed Waste 

Treatment 2,742 1,402 1,402 1,402 1,402 1,402 1,402 
Disposal 200 150 

Low-Level Waste 
Disposal 14,888 7,800 7,200 8,200 6,000 3,000 3,000 

Hazardous Waste 
Treatment 350 980 350 350 350 350 350 
Storage and Handling 150 150 150 150 150 150 150 

Direct Program ManagemenVSupport 5,176 5,295 5,295 5,295 5,295 1,000 1,000 
Tgtnl eazqn '§ pzz 14 aez 'aaez '3 187 §RQi §egg 

~aaaa aa.a IIIAI aaaa lUll 1118 1811 
Transuranlc Mixed Waste 

Storage and Handling 
Low-Level Mixed Waste 

Treatment 1,402 1,402 1,402 1,402 1,402 1,402 1,402 
Disposal 

Low-Level Waste 
Disposal 3,000 3,000 3,000 3,000 3,000 3,000 3,000 

Hazardous Waste 
Treatment 350 350 350 350 350 350 350 
Storage and Handling 150 150 150 150 150 150 150 

Direct Program ManagemenVSupport 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
Tgtnl §age § 89' §ega n oog npqg § 992 § BO? 

g;aaza aa~1 a ala 1811 aaaa 1811 a~aa ~Ill SiM&II• 
Transuranlc Mixed Waste 

Storage and Handling 2,000 
Low-Level Mixed Waste 

Treatment 1,402 111,852 
Disposal 1,750 

Low-Level Waste 
Disposal 5,000 370,440 

Hazardous Waste 
Treatment 350 29,400 
Storage and Handling 150 11,250 

Direct Program ManagemenVSupport 1,000 181,780 

• Total Lila Cycle 11 the 1um of the annual cost1/n aon1tant FY 1996 dollar~. 

Direct .Program Management/Support 

Activities conducted within this work scope support the waste management activities for treatment, storage, and 
disposal. Activities consist of project planning, including Activity Data Sheet development; project control, 
including Performance Measurement System and Progress Tracking System reporting; administrative and technical 
support, including community relations and legal services. 
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DESCRIPTION OF PERSONNEL 

The following table reflects the mix of personnel involved in accomplishing the Environmental Management 
mission of the sites managed by the Nevada Operations Office. The Federal workforce consists mainly of 
managers, professionals, engineers, and scientists. The contractor and sub-contractor mix is mostly professionals 
and labor which plans and conducts the day-to-day activities at the sites. 

Full-Time Equivalents Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The management structure of Nevada is divided into four major suborganizations (Assistant Manager for 
Operations; Assistant Manager for Environment, Safety & Health; Assistant Manager for Environmental 
Management; and Assistant Manager for Administration) and several matrix suborganizations (for example, Office 
of Chief Counsel, Office of Chief Financial Officer, Office of External Affairs, etc.). In tum, Nevada is supported 
by numerous contractors who operate under contracts of a diverse nature (for example, management and operating, 
architecturaVengineering services, etc.), and type (for example, cost plus award fee, cost plus fixed fee, etc.). 
Currently, the majority of the contractor support to Nevada is provided by Bechtel Nevada, which took over 
operations in January 1996. 
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Future Full-Time Equivalent Needs 

The consolidation ofthe previous management and operating contractors (that is, three into one) into the Bechtel 
Nevada contract is expected to result in a significant reduction in Full-Time Equivalents in the near term, and a 
gradual reduction of Full-Time Equivalents in the long term, tailored to match the accomplishment ofthe Nevada 
projects and programmatic activities. 

FUNDING ESTIMATE 
The following tables present estimated funding information for the Nevada Test Site. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Ff '2't2999 3005 2QlQ 2Q15 a gap a gas 
Nuclear Material and Facility Stabilization 36,067 45,108 41,610 11.325 

Environmental Restoration 54,104 52,727 59,341 60,194 61,183 62,332 

Waste Management 23,706 15,977 14,397 13,397 13,197 5,902 

Is?!'' 77619 124 771 lJBMR 11§ ?Ql 657Gj §6?34 

EX2Q35 3MQ 21?1' iMQ 2M§ 29'Q 

Nuclear Material and Facility Stabilization 

Environmental Resto:'Btion 22,292 3,854 4,138 4,467 

Waste Management 5,902 5,902 5,902 5,902 5,902 5,902 
Tgtal ?A lfttf Q ltjfi '9M2 '9¥2 5 RP? §egg 

eyapzq 2QZ5 agog 2Qft5 aeag 1985 
Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 7,902 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX , eetapgg '99' 2Q1Q a gag agas 
Nuclear Material and Faclll!y Stabilization 1,593 1,992 1,838 500 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

agag 

62,527 

5,902 
§64?8 

2Q§S 

5,902 
§ BQ? 

21M 

a gap 

IJhr GysJs* 
670,549 

2,235,796 
708,472 

29,617 

The 1996 life-cycle cost estimate for the Environmental Management program at the Nevada Test Site and 
Tonopah Test Range is $3.6 billion, about 8 percent more than the 1995 estimate of $3.5 billion. Overall, the 1996 
estimate is comparable to the 1995 estimate. The pre-FY 1996 costs have been adjusted to reflect actual costs 
through 1995 and an annual escalation factor of 3 percent has been applied to the 1996 estimate. The 1996 
estimate includes about $10 million in costs associated with Environmental Restoration program activities at the 
Tonopah Test Range; these costs were reported under the Nevada Offsites section of the 1995 report. Cost 
estimates associated with Environmental Restoration program activities increased almost 50 percent in the FY 1996 
estimate. Cost estimates for the Nuclear Materials and Facility Stabilization program increased by about 80 
percent, but this increase was offset by a 37 percent reduction in projected Waste Management program costs. The 
following sections compare the 1995 and 1996 cost estimates for the Nuclear Material and Facility Stabilization 
program, the Environmental Restoration program, and the Waste Management program at the Nevada Test Site. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 386,413 - 700,166 313,753 81 

Environmental Restoration 1,557,449 31,784 2,235,796 710,131 47 

Waste Management 1,142,309 21,098 708,472 -412,739 -37 

Landlord - - - - -

Program Management 2 364,216 14,605 - - -

Site Total 3,450,388 67,487 3,644,434 261,533 8 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

Nuclear Material and Facility Stabilization 

The 1996 life-cycle cost estimate for the Nuclear Material and Facility Stabilization program is $700 million, an 
increase of about $314 million from the 1995 estimate. Although parametric modeling was again used in 
developing the 1996 estimate, the estimate assumes an increase in the scope of program activities. 

Environmental Restoration 

The 1996 life-cycle cost estimate for the Environmental Restoration program is $2.2 billion, which is an increase of 
approximately 47 percent over the FY 1995 report. The increase in costs associated with major Environmental 
Program activities, that is, Contaminated Soils, Industrial Sites, Underground Test Areas, and Surveillance and 
Monitoring, are primarily associated with redefinitions of program scope, schedule revisions, and more refined cost 
estimating techniques. However, in contrast to the FY 1995 report, the Tonopah Test Range was included in the 
Nevada Test Site for the FY 1996 report. Applicable program management costs have also been added. 

Waste Management 

The 1996life-cycle cost estimate for the Waste Management program is $708 million, about $413 million less than 
the 1995 estimate. A comparison of this year's Baseline Environmental Management Report estimates with those 
of the FY 1995 Baseline Environmental Management Report indicates considerable differences in waste 
management activities resulting in these estimated reductions in life-cycle costs. For comparison, an analysis was 
conducted using the same criteria as last year. Under treatment activities, the construction of a Transuranic Waste 
Examination Facility will be built in FY 1996. The construction of the liquid waste treatment system has been 
postponed while project needs are being reviewed and reevaluated. Under storage activities, the construction of an 
expanded hazardous waste storage pad was put on hold indefinitely because the Nevada Division of Environmental 
Protection issued a revision to the Hazardous Waste Permit on May 1, 1995. The revision extended the storage of 
hazardous waste on the existing pad from 90 days to one year. The construction of a mixed waste storage pad 
scheduled for FY 1996 was put on hold because of the lack of identified need. The disposal activities at the 
Nevada Test Site also show a decline in shipments of low-level waste to the Nevada Test Site in the outyears. 
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INTRODUCTION TO THE NEVADA OFFSITES 

NEVADA OFFSITES 

FACILITY MISSION 
Nuclear testing activities have been conducted at eight locations in five different states as part of the Plowshare and 
Vela Uniform programs. The Atomic Energy Commission initiated the Plowshare program in 1957 to develop 
peaceful (industrial and scientific) applications for nuclear explosives. The Vela Uniform program began in 1959 
and was part of a Department of Defense research and development program intended to improve the capability of 
detecting, monitoring, and identifying underground nuclear detonations. All offsite testing ended in 1973. 

As part of the Vela Uniform program, nuclear tests were conducted near Fallon, Nevada (Project Shoal), at the 
Central Nevada Test Area (Project Faultless), on Amchitka Island, Alaska (Projects Long Shot, Milrow, and 
Cannikin. Of these, only Long Shot was part of the Vela Uniform program; Projects Milrow and Cannikin were 
part of the nuclear weapons testing program), and near Hattiesburg, Mississippi (Projects Salmon and Sterling). 
Projects Shoal, Faultless, and Long Shot were designed to determine the behavior and characteristics of seismic 
signals generated by nuclear detonations and to differentiate them from seismic signals generated by naturally 
occurring earthquakes. Projects Salmon and Sterling were designed to evaluate seismic signals from both coupled 
and decoupled detonations in a salt medium (the Tatum Salt Dome). 

As part of the Plowshare program, the Department conducted nuclear tests at two sites near Rifle, Colorado 
(Rulison and Rio Blanco), near Farmington, New Mexico (Project Gasbuggy), and near Carlsbad, New Mexico 
(Project Gnome-Coach). Projects Rulison, Rio Blanco, and Gasbuggy were designed to stimulate the production of 
natural gas in tight sandstone formations. Project Gnome-Coach was designed to determine the seismic signals, 
effects, and products of a nuclear detonation in a bedded salt medium. 

Contamination resulting from these tests includes radionuclides; organic compounds; metals, such as beryllium and 
lead; hydrocarbons; drilling mud; and residues from plastics, epoxies, and drilling instrumentation. The Alaska, 
Colorado, Mississippi, Nevada, and New Mexico sections of this report contain more specific details regarding the 
scope and approach of the Environmental Management program offsite locations. 
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This report does not expect formal land-use plans for the offsite locations in the foreseeable future. However, it 
does assume the surface of these sites will be available in time for a variety of future uses. However, the 
Department of Energy will control the access to the subsurface by retaining mineral rights and using other legal 
vehicles to ensure intrusion into the test shot cavities does not occur. Because of the location of some sites, the 
Department will maintain control of them until remediation has been completed. Ultimate ownership of some sites 
is uncertain and is being negotiated with the respective states and other federal agencies, as appropriate. 

ENVIRONMENTAL RESTORATION 

All of the sites use the Environmental Restoration program general approach, which is outlined in the introduction 
to the Environmental Restoration program in the Nevada Test Site. All activities at these sites are conducted 
within the scope of the Environmental Restoration program. 

All of the sites will be involved in a hydrologic monitoring program to ensure there is no movement of possible 
ground-water contaminants. The hydrologic monitoring programs will continue for approximately 30 years after 
completion of the remediation activities. 

Site Management Structure 

Management of the Nevada Offsite Program is provided through the Nevada Test Site. Information pertaining to 
personnel requirements can be found in that narrative. 

COMPARISON WITH PREVIOUS ESTIMATE 

The FY 1996 estimated life-cycle costs for the Nevada Offsites program of $43 million represents a nine percent 
increase over the 1995 life-cycle estimate. 

Comparison Table 

Thousands of Dollars 

1995 estimate less Percent 
Site 1995 expenditure 1996 estimate Change Explanation 

Amchitka Island (AK) 2,239 6,302 181 - Installation of additional deep monitoring 
wells 

- Resource Conservation and Recovery Act 
Central Nevada Test Area, Project 16,290 8,217 (50) work for the Tonopah Test Range was moved 
Shoal Site and Tonapah Test Range from the offsites into the Nevada Test Site 

Industrial Sites 

Rio Blanco and Rulison (CO) 5,003 6,657 33 - Increase in estimated waste volumes 

Salmon Site (MS) 3,683 7,677 108 - Increase in projected drilling requirements 

Gasbuggy and Gnome Coach (NM) 
12.439 14.511 17 - Contingency added in 1996 estimate 
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CENTRAL NEVADA TEST AREA AND 
PROJECT SHOAL SITE 

, The Central Nevada Test Area and Project Shoal site are administered by the Nevada Operations Office. A more 
thorough description of the environmental activities managed by the Nevada Operations Office can be found in the 
Nevada Offsite Program narrative. The Central Nevada Test Area is located in south central Nevada, 96 
kilometers (60 miles) northeast of the City of Tonopah. The Project Shoal site is located 48 kilometers (30 miles) 
southeast of Fallon, Nevada. 

LOCALITY MAPS 

SMILB SMILB 
I 

I KII.OIITIIS I KII.OIITIIS 

N 

Estimated Site Total 

(Thouaanda of Current Year Dollar•) 

Environmental R11toratlon 

t 997 Congressional Request 

(Five-Year Average•, Thouaanda of Conatant 1996 Do/lara) 

"X '•e•anPP 399' '9'9 '2'' 3989 292' 
Environmental Restoration 501 839 198 220 44 42 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

The Department used this site for one subsurface nuclear test, Project Faultless, detonated in January 1968. The 
Department conducted the test to determine the suitability of the area for additional testing. It also conducted 
nonnuclear special experiments to determine the behavior of seismic waves. The Central Nevada Test Area is no 
longer in use. The land surface has been released for unrestricted use while subsurface intrusion restrictions are 
still in effect. 

The Central Nevada Test Area includes radioactive contamination of the deep bedrock around the shot cavity and 
hazardous waste contamination from the closed mud pits near the surface. Ground water is the most likely 
transport medium for the deep contamination; however, because of the depth of the contamination (in excess of 
976 meters [3,200 feet]) and the remoteness of the site, exposure to humans is unlikely. The Department 
decommissioned the site in 1973. 

Project Shoal is approximately 30 miles southeast of Fallon. The Department conducted a nuclear test at the site in 
October 1963. The purpose of the test was to determine the effect of a nuclear detonation in a granite rock 
formation and to compare the seismic activity of natural earthquakes with activity from an underground nuclear 
explosion. A 12-kiloton device was detonated at a depth of 369 meters (1 ,211 feet). The test was conducted to 
improve the ability to detect underground nuclear explosions. 

At the Project Shoal site, contamination consists of radioactive contamination of the deep granite bedrock and 
ground water around the shot cavity and in the access drift for the device emplacement. Ground water is the most 
likely transport medium for the deep contamination; however, because of the depth of the contamination (in excess 
of 402 meters [1,320 feet]) exposure to humans or the environment from this material is unlikely. The Department 
has not confirmed the existence of surface contamination from the abandoned mud pit. Contaminated soil and drill 
cuttings are reported to have been mixed with clean fill and buried onsite, but the Department has not confirmed 
this report. 

FUTURE USE 

This estimate assumes the Department will maintain control of these sites. A definitive future use plan is not 
complete. However, this report assumes the surface of the sites will be cleaned to a level that permits Open Space 
use. The subsurface of the sites will be maintained by the Department as a Controlled Access area. The final 
future-use designation for these sites will be determined by negotiations between the Department and the State of 
Nevada. 

ENVIRONMENTAL RESTORATION 

The environmental restoration strategy will be to characterize ground-water flow and areas of contamination, assess 
risk, and model contaminant movement away from the shot cavities. The focus will be on tritium, since it is the 
most mobile of the potential radiological contaminants. The Department will make maximum use of existing data, 
including monitoring data collected from the Long-Term Hydrologic Monitoring program well networks at each 
area. The Long-Term Hydrologic Monitoring program sampling has been completed annually at Project Shoal and 
the Central Nevada Test Area since 1972. The Department of Energy and the State of Nevada are currently 
preparing a Federal Facilities Agreement to govern future activities at these sites. 
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Major Environmental Restoration Activity Milestones 

Central Nevada Test Area 
Assessment 
Remedial Action 
Long-Term Surveillance and Monitoring 

Project Shoal Site 
Assessment 
Remedial Action 
Long-Term Surveillance and Monitoring 

ASSESSMENT 

TASK COMPLETION DATE 

Fiscal Year 

2006 
2015 
2025 

1997 
2001 
2025 

Assessment activities provide for the evaluation of data collected at the Central Nevada Test Area and the Project 
Shoal site. Assessment activities at the Central Nevada Test Area and Project Shoal site will be conducted in 
accordance with the Federal Facility Agreement and Consent Order. Activities at these sites are assumed to consist 
of characterizing the ground-water flow using existing monitoring wells and characterizing the surface areas using 
additional field samples and tests. These activities will provide information for generating a risk assessment for 
each site. Assessment activities at Shoal are assumed to begin in FY 1996. Assessment activities at the Central 
Nevada Test Area are not scheduled to begin until FY 2002. 

REMEDIAL ACTION 

Waste is due to subsurface nuclear detonations in and around the shot cavities. Until characterization activities are 
completed, remediation activities cannot be completely defined. 

Surface contamination at the Central Nevada Test Area consists of surface mud pits at the UC-1 and UC-4 areas 
that contain drilling mud contaminated with metals and diesel fuel. A risk assessment will be conducted to 
determine the best method for dealing with the mud pits. Low-level and other waste in and around the subsurface 
shot cavities will not be removed. Surface waste, assumed to comprise approximately 3,850 cubic meters (5,044 
cubic yards) of contaminated soil (hazardous waste) will be shipped to an appropriate commercial disposal facility 
for disposal. 

This estimate assumes the shaft at the Shoal Test Area will be sealed. Negotiations are currently under way with 
the State to determine the best method for dealing with the shaft. Surface contamination at Project Shoal consists 
of a mud pit in which contaminated soil and cuttings from the post-shot drilling were mixed with clean soil and 
buried. This estimate assumes the contamination is below regulatory levels of concern and no removal actions will 
be required. If the areas of potential contamination are not adequately bounded by the present Long-Term 
Hydrologic Monitoring program networks, or if there are potential exposure pathways not presently monitored, 
remedial actions may include adding more monitoring wells to the existing network, placing use restrictions on the 
ground water, excavating surface mud pits, and sealing and abandoning the Shoal shaft. 

LONG-TERM SURVEILLANCE AND MONITORING 

The Environmental Protection Agency is monitoring the Project Shoal site and the Central Nevada Test Area as 
part of the Long-Term Hydrologic Monitoring program. Monitoring consists of sampling selected ground-water 
and surface-water collection locations around each site. Sampling requires approximately one week per year per 
site, plus the analysis of approximately 20 samples per site per year. Modifications to the Long-Term Hydrologic 
Monitoring program networks and ground-water use restrictions will be documented in a Corrective Action 
Decision Document. This report assumes assessment and remedial action effort costs will continue to pay for this 
program. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiaiiQQ iQIIi iQIQ iQI~ aaaa iiiQil iilllQ ~Ill fiiKiill• 
Nevada Olfslte - Central Nevada Test Site 

Assessment 14 190 44 1,238 
Remedial Actlon 363 66 110 2,697 

Nevada Olfslte- Project Shoal Test Area 

Assessment 100 79 55 55 22 20 1,654 
Remedial Action 387 1,988 

Long-Term Surveil. and Monitoring 33 55 22 22 680 

Ipte' §9' 8 38 18ft ??9 H 1? A ?17 
• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents funding information for the Central Nevada Test Area and Project Shoal site. 

Defense Funding Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

f¥'88t3999 agpn a gag aeae 
Environmental Restoration 501 639 198 220 44 42 8,217 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Environmental Management program costs at the Central Nevada Test Area and Project Shoal site are limited to 
Environmental Restoration program assessment, remediation, and surveillance and monitoring costs. Both the 
1995 and 1996 cost estimates are based on characterization activities that are not complete and which, upon 
completion, could change the cost assumptions regarding needed remedial action. The 1996 life-cycle cost 
estimate for the two sites is $8.2 million. This is about $10 million less than the 1995 estimate for the entire 
Central Nevada Test Area. However, the 1995 estimate included the Tonopah Test Range activities. The 
Department has since transferred Tonopah Test Range activities to the Nevada Test Site, Industrial Sites Category. 
This change accounts for most of the $10 million reduction in the 1996 estimated life-cycle cost. 
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Middlesex Sampling Plant 

Middlesex Municipal Landfill 
(completed FUSRAP site)* 

Princeton Plasma Physics 
Laboratory 

DuPont & Company 

• Completed FUSAAP sites are summarized 
In the national program discussion located in 
the Tennessee section. 

NEW JERSEY 

Maywood Chemical Works 

Kellex/Pierpolnt Site 
(completed FUSRAP site)* 

Wayne Interim Storage Site 

New Brunswick Site 

NEW ..JERSEY 1 



DuPont & Company 

Maywood Chemical Wor1<s 

Middlesex Sampling Plant 

New Brunswick Site 

DuPont & Company 

Maywood Chemical Wor1<s 
Middlesex Sampling Plant 

New Brunswick Site 

Princeton Plasma Physics LaboratOIY 
Wayne Interim Storage Site 

Total 

DuPont & Company 
Maywood Chemical Wor1<s 

Middlesex Sampling Plant 
New Brunswick Site 
Princeton Plasma Physics Laboratory 
Wayne Interim Storage Site 

Total 

DuPont & Company 
Maywood Chemical Wor1<s 

Middlesex Sampling Plant 

New Brunswick Site 

Princeton Plasma Physics Labora10IY 

Wayne Interim Storage Site 

Total 

Estimated State Total 

(Thousands of Current Year Dollars) 

32,460 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiQQQ 1881 au~u ag~~ a a au iiQil 
1 1,511 

15,891 16,330 18,234 523 
3,730 1,225 

1,158 

6,302 4,907 6,525 4,574 4,693 4,960 

6,767 7,423 5,533 58 
33 849 31,395 30292 5,155 4693 4 960 

~~g~; IQdQ aaaa ag;g lUll IQIQ 

3,721 3,571 3,571 3,571 3,571 3,571 

3 721 3571 3571 3571 3,571 3571 

~illiQ iiQ~I 1818 lUll 1111& 1811 

3,566 

3,566 

Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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au~ a 

3,571 

3571 

1811 

3,571 

3571 

a~uu I ill 'K&Ia· 
7,560 

254,891 

24,774 

5,790 

321,223 

98,904 

713,142 



PRINCETON PLASMA PHYSICS LABORATORY 

The Princeton Plasma Physics Laboratory is located on 29 hectares (72 acres) of property leased from Princeton 
University on Site C and SiteD of the James Forrestal Campus, in Plainsboro Township, Middlesex County, New 
Jersey. 

Environmental Restoration 

Waste Management 

Total 

t 996 Approp~atlon 
t 997 Congressional Request 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

2,616 
7,130 

These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX'petapoo 399' ap1p 3Ql§ gqag '9'' agap 
660 1,507 3,239 1,288 1,407 1,288 285 

5,842 3,400 3,286 3,286 3,286 3,672 3,286 
6302 4 607 6525 4574 4,693 4 960 3571 

F¥392' ageq 3M6 ap§p '2'§ 39'9 ago' 
285 285 285 285 285 285 285 

3,436 3,286 3,286 3,286 3,286 3,286 3,286 
3 721 3571 3 571 3571 3 571 3571 3571 

ey agzp apzt a peg ape1 3989 398§ 21Q9 'If' Gvs•a· 
130 58,994 

3,436 262,229 
3566 321,223 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

The Princeton Plasma Physics Laboratory has historically provided research and development for fusion energy 
programs sponsored by the Department of Energy and its predecessor agencies. Research at the Laboratory began 
in 1959 with construction of the Model C-Stellerator, which was later converted to a pulse-operated device. 

SOOFEfl 
I 

92MmiS 

SITE MAP 

Princeton Plasma 
Physics Laboratory 

N 

Currently, activities at the site are devoted to the research and development of plasma fusion energy. The 
Laboratory has two large devices: the Princeton Beta Experiment-Modification and the Tokamak Fusion Test 
Reactor. Facilities on the site consist of laboratories, maintenance shops, warehouses, transformer yards, storage 
buildings, administrative offices, educational facilities, and miscellaneous trailers. 

The mission of the Environmental Management program is to reduce environmental, health, and safety risks from 
radioactive waste and contamination resulting from energy-related research conducted at the laboratory. The 
program also provides ongoing waste management support to the Department's Office of Energy Research. 
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There are no current or planned Nuclear Materials and Facility Stabilization projects at the Princeton Plasma 
Physics Laboratory. The Office of Energy Research is the landlord at the Princeton Plasma Physics Laboratory and 
this report assumes that this office will remain in that capacity for the duration of this estimate. 

FUTURE USE 

Environmental management activities at the site are currently scheduled to end in FY 2070. Princeton Plasma 
Physics Laboratory will continue to operate as a national laboratory for energy research. Therefore, future use of 
this facility will remain Industrial, with restricted access. 

ENVIRONMENTAL RESTORATION 

A Comprehensive Environmental Response, Compensation, and Liability Act inventory of past releases 
disclosed that Site C and Site D will require remediation. The environmental medium of concern at the 
Princeton Plasma Physics Laboratory is ground-water and soil contaminated with volatile organic 
compounds (petroleum, hydrocarbons, and solvents) resulting form past materials management practices 
and accidental spills. 

ENVIRONMENTAL RESTORATION MAP 

legend 

0 Underground Storage Tank 

$ Monitoring Welle 

The Environmental Restoration scope at the Princeton Plasma Physics Laboratory includes costs associated with 
treatment, storage, and disposal of all waste generated. These costs are included within the scope of remedial 
action. 
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Site C and Site D 

The Princeton Plasma Physics Laboratory conducts its operations on Site C and SiteD of the James Forrestal 
Campus, owned by Princeton University. In response to the presence of volatile organic contamination in a nearby 
municipal water supply well and a potential regional ground-water contamination issue, Princeton University 
entered into a Memorandum of Understanding with the New Jersey Department of Environmental Protection to 
investigate potential sources of contamination. 

ASSESSMENT 

The Princeton Plasma Physics Laboratory is conducting investigations of soil and ground water at six locations 
including, a hazardous waste accumulation area, a warehouse facility, a cooling tower, theRESA building, sludge 
drying beds, and the northeast storage area. Initial investigations have detected volatile organic compounds and 
metals in soil. 

REMEDIAL ACTION 

This report assumes that the remedial strategy for Site C and Site D will involve in situ soil treatment, excavation, 
ground-water containment, and monitoring. This report further assumes that 2,923 cubic meters (3,829 cubic 
yards) of metals-contaminated soil will be excavated and disposed of at a commercial facility permitted to accept 
hazardous waste. In situ treatment of approximately 265,000 cubic meters (347, 150 cubic yards) of organics
contaminated soil will be accomplished using a soil vapor extraction technology. Ground-water contamination 
will be contained, treated, and monitored during and after the treatment and removal of contaminated soils. This 
report assumes that all remedial activities will be completed by FY 2025. However, surveillance and monitoring 
activities will continue through FY 2070. These costs are included in the direct program management support 
costs for the Environmental Restoration program. 

Environmental Restoration Activities Cost Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

a~aaliiaaua aag1 IQ~Q IQ31 ii&IQ alii aa~g 
Princeton Plasma Physics Laboratory 

Remedial Action 396 1,222 2,954 1,003 1,122 1,003 
Long·Tenn Surveil. and Monitoring 256 276 276 276 276 276 276 
Direct Program Management/Support 8 9 9 9 9 9 

Is?''' OM 1 §9' aaae 1 ?AD 1 tpz 1 ?AA ?A§ 

~1811 iQtQ i&dl iiQIQ iail IQIQ a• 
Princeton Plasma Physics Laboratory 

Remedial Action 
Long·Tenn Surveil. and Monitoring 276 276 276 276 276 276 276 
Direct Program Management/Support 9 9 9 9 9 
rgte! ?'§ ?M ?B§ gas ?6§ ?A§ ?A§ 

aaa~a 18~1 IQIQ 1811 1818 1811 a~aa ~~ra,Ka· 
Princeton Plasma Physics Laboratory 

Remedial Action 38,499 
Long·Tenn Surveil. and Monitoring 128 19,880 
Direct Program Management/Support 4 815 

• Total Life Cycle is the sum of ths annual costs In constant FY 1996 dollars. 

Direct Program Management/Support 

Program management at the Princeton Plasma Physics Laboratory is limited to program planning, direct project 
management, and waste minimization activities. The Laboratory does not currently fund any grants or 
Agreements-In-Principle. These costs include long-term surveillance and monitoring through FY 2070. 
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WASTE MANAGEMENT 

The Waste Management program at the Princeton Plasma Physics Laboratory is limited to ongoing waste 
management support of the Office of Energy Research program research and development activities. Waste 
generated by the Princeton Plasma Physics Laboratory includes oils, solvents, polychlorinated biphenyls, heavy 
metals, and low-level waste. The Princeton Plasma Physics Laboratory does not treat or dispose of waste onsite. 
Hazardous waste is sent to commercial facilities, and radioactive waste is shipped to the Department's Hanford 
facility for disposal. 

WASTE MANAGEMENT MAP 
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Peak waste management costs in FY 1997 reflect the decision by the Department of Energy's Energy Research 
program to retrofit the Tokamak Fusion Test Reactor and to transfer the resulting waste to the Laboratory's Waste 
Management program for storage, handling, and disposal. The Princeton Plasma Physics Laboratory will also 
continue to ship all hazardous and radioactive waste to offsite facilities for treatment and/or disposal, as 
appropriate. 

The Laboratory will construct a new Radioactive Waste Handling Facility to store pre-packaged radioactive waste 
generated during the shutdown and removal of the Tokamak Fusion Test Reactor and follow-on experimental 
activities. The new facility will be approximately 593 square meters (5,800 square feet) and will have an expected 
useful life of 30 years. This estimate assumes that construction activities will be completed by FY 1996. 

Major Waste Management Activity Milestones 

TASK 

Low-Level W:aste Treatment, Storage, and Disposal Operations 
Hazardous Waste Treatment, Storage, and Disposal Operations 

Low-Level Waste 

COMPLETION DATE 
Fiscal Year 

2070 
2070 

All low-level waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred to 
a central staging area for packaging and certification for shipment and disposal. This report assumes that Energy 
Research program activities will generate approximately 8,037 cubic meters (10,528 cubic yards) of low-level 
waste through FY 2070. 

The Princeton Plasma Physics Laboratory does not treat, store, or dispose of low-level waste onsite. All low-level 
waste is shipped by Department of Transportation-approved carriers to the Department of Energy's Hanford facility 
for final disposal. 

Hazardous Waste 

All hazardous waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred 
to a central staging area for packaging and certification for shipment and disposal. This report assumes that Energy 
Research program activities will generate approximately 4,950 cubic meters (6,485 cubic yards) of hazardous 
waste through FY 2070. 

The Princeton Plasma Physics Laboratory does not treat, store, or dispose of hazardous waste onsite. All hazardous 
waste is brokered and disposed of by appropriate commercial facilities. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiUUU auu~ ;;g~g au~~ auau aua~ au~u 
Low·Level Waste 

Storage and Handling 272 272 272 272 272 272 272 

Disposal 1,405 331 217 217 217 217 217 

Hazardous Waste 
Disposal 562 562 562 562 562 562 562 

Direct Program Management/Support 3,403 2,235 2,235 2,235 2,235 2,621 2,235 

rgtal §neg atpp 3 ?R§ 3?A§ aaoft a aza a aoa 

a au~~ auau i;Qj; ;;g~g au~~ ;;gag iUI~ 
Low-Level Waste 

Storage Snd Handling 272 272 272 272 272 272 272 

Disposal 217 217 217 217 217 217 217 

Hazardous Waste 
Disposal 562 562 562 562 562 562 562 

Direct Program Management/Support 2,385 2,235 2,235 2,235 2,235 2,235 2,235 

D?!a' 343§ Q?RS 3 ?A§ 3?RH a goo 3 ?An Q?A§ 

aau~u au~~ iUIU iUI~ iUIU iUI~ i~UU ~i&l 'Kiill* 
Low-Level Waste 

Storage and Handling 272 20,400 

Disposal 217 22,784 

Hazardous Waste 
Disposal 562 42,150 

Direct Program Management/Support 2,385 176,895 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management through technical integration and contract-management functions provides essential 
technical support, administrative integration, and oversight to the Environmental Management program. This 
support ensures a consistent and integrated waste management strategy across the Chicago Operations office 
installations. It includes business management, technical programs, technical oversight, senior management, 
community relations, and Environmental Management integration. 

Business management accounts for the greatest portion of program management. This includes progress tracking, 
contract management, facility management, and financial management (budget preparation and control) procedures 
and programmatic guidance, including integrating and reconciling plans and budgets with Area offices and the 
nationwide Environmental Management program. 

Also included in program management are the senior management personnel for the Environmental Management 
programs and the support groups that provide community relations and program integration support. These 
personnel provide an integrated environmental management program for Chicago Operations Office installations 
and necessary support activities such as strategic planning, personnel management and training, stakeholder 
support/public participation, advisory boards, and administrative support. 

DESCRIPTION OF PERSONNEL 

Current Composition 

Currently, the Department of Energy employs 23 Full-Time Equivalents to support Environmental Management 
program activities at the Princeton Plasma Physics Laboratory. The Laboratory's work force consists of federal and 
contractor personnel. They include engineers, managers, laborers, and general workers. The Laboratory contracts 
with a variety of engineering, consulting, and site investigation firms to perform environmental management 
activities. The following table presents the federal and contractor skill mix at the laboratory. 
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Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Princeton University is the managing and operating contractor for Environmental Management activities at the 
Princeton Plasma Physics Laboratory. The Department of Energy's Princeton Area Office has the direct line 
responsibility for managing the contract with the Laboratory. The Chicago Operations Office is responsible for 
program management and integration of all installations within the Chicago Operations Office program. Princeton 
University's current management and operations contract is scheduled to expire in FY 1997. 

Future Full· Time Equivalent Needs 

This report assumes that the number of Full-Time Equivalents supported by the Environmental Management 
program will remain stable but increase during peak periods of activity. During peak periods, the personnel will be 
predominantly construction workers and engineers working on the remedial action and retrofitting of the Tokamak 
Fusion Test Reactor. 
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FUNDING ESTIMATE 

The following table present estimated funding information for the Princeton Physics Laboratory. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

C¥ ~llliarll 1111 aa~u 18~1 1818 1811 IU~U 
Environmental Restoration 660 1,507 3,239 1,288 1,407 1,288 285 
Waste Management 5,642 3,400 3,286 3,286 3,286 3,872 3,288 

TO' a' "32? 18QZ n §?§ 1 §?1 4 nea 48AQ a 571 

gau~l IIWI IIMI IUU I Iii IIIQ IUM 
Environmental Restoration 285 285 285 285 285 285 285 

Waste Management 3,436 3,288 3,288 3,288 3,288 3,288 3,286 
rgte! azv 3§71 3 §71 3§71 3§71 3§71 3571 

~~g~g IIWi lUlU lUll lUlU lUll ~~gg ~lllliilill. 
Environmental Restoration 130 58,994 

Waste Management 3,438 262,229 

• Total Life Cycle Is the sum ofthe annual casts in oonstant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The life-cycle cost estimate for the Princeton Plasma Physics Laboratory in the FY 1996 Baseline Environment 
Management Report has more than doubled the estimate presented in the FY 1995 report. The main reason for this 
increase is that the duration of Waste Management program support to the Office of Energy Research has more 
than doubled; from 35 years in the FY 1995 report (complete in FY 2030) to 75 years in the FY 1996 report 
(complete in FY 2070). Environmental Restoration program activities have also been extended to FY 2070 in the 
FY 1996 report in contrast to the FY 1995 report when they were assumed to be completed by FY 2030. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

----------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 12,756 - 58,994 46,238 362 

Waste Management 130,992 7,005 262,229 138,242 Ill 

Landlord - - - - -
Program Management 2 14,538 487 - - -
Site Total 158,287 7,492 321,223 170,428 113 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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NEW JERSEY FUSRAP SITES 

The currently active New Jersey sites within the Formerly Utilized Sites Remedial Action Program (FUSRAP) are 
DuPont & Company, Maywood, Middlesex Sampling Plant, New Brunswick, and Wayne. Completed FUSRAP 
sites in New Jersey are Kellex/Pierpont and the Middlesex Municipal Landfill. For a brief discussion of these sites 
and the remedial actions undertaken at them, refer to the FUSRAP narrative in the Tennessee section of this 
report. FUSRAP was established in I974 under the provisions of the Atomic Energy Act to identify, investigate, 
and clean up or otherwise control previously decontaminated Manhattan Engineer District and Atomic Energy 
Commission sites where residual radioactive contamination exceeds current guidelines, and other sites assigned to 
the U.S. Department of Energy by Congress. 

The New Jersey FUSRAP sites do not share any common elements other than Department of Energy ownership of 
the Maywood Interim Storage site, the Wayne Interim Storage site, the Middlesex Sampling Plant, and the New 
Brunswick site. The Maywood and Wayne sites have separate Federal Facilities Agreements, to which the 
Department of Energy and the Environmental Protection Agency are signatories. The Department of Energy is 
using the Comprehensive Environmental Response, Compensation, and Liability Act process to identify the 
appropriate remedy for each of the sites. Although FUSRAP is striving for consistency in the decisionmaking 
process for all sites, each site's unique conditions, characteristics, and process of sharing information with 
stakeholders require site-specific environmental analysis. 

FUSRAP encompasses 46 sites in I4 states and is funded through the Oak Ridge Operations Office. For a general 
discussion of FUSRAP and associated costs, see the overview of the program presented in the Tennessee section of 
this report. All costs for waste management activities, program management, and relevant landlord activities 
attributable to the Department of Energy are provided for within the scope of environmental restoration. No 
FUSRAP sites have either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is I 00 percent nondefense. 
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DuPONT & COMPANY 

The E./. duPont de Nemours & Company (DuPont) site is located in the Townships of Pennsville and Carneys 
Point on the southeastern shore of the Delaware River, adjacent to the residential community of Deepwater, New 
Jersey. The site is bordered on the north by another DuPont property referred to as the Carneys Works, on the 
east by U.S. Route 130, on the south by Salem Canal, and on the west by the Delaware River, across from 
Wilmington, Delaware. 

0 Building J·28 (Formoriy Building J·18) 

0 F Corral (Parking Lot) 

0 Building 845 

0 Eut Burial Area 

0 Lagoon A 

0 Cantral Drainage Ditch 

I 
I KILOIIEIII 

1997 conpresslonal Request 

IMIU 
I 

LOCALITY MAP 

Estimated Site Total 

{Thouaanda of Currant Year Do/lara) 

Cedar 
Crest 
Manor 

N 

(Five-Yeer Averagea, Thouaanda of Conatant 1998 Do/lara) 

Environmental Reatoration 
rx 'ee••oeo 

1 
'99' 
1511 

• Tot•l L,. Cycle II the 1um of the annu•l co1t1 In con1tant FY 19911 dol/a fl. 

39'9 '9'' 3939 292' IMQ Hfe gyp!e• 
7 560 
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FACILITY MISSION 

The DuPont Chambers Works plant is an active chemical plant that manufactures primarily organic chemicals. In 
the 1940s, DuPont conducted research involving uranium hexafluoride, first for the U.S. Office of Scientific 
Research and Development and later under contract to the Manhattan Engineer District and the Atomic Energy 
Commission. Operations involving uranium began in 1942; research for the Atomic Energy Commission 
continued until late 1947. 

DuPont conducted activities for the Manhattan Engineer District and Atomic Energy Commission in six separate 
areas onsite: Building 845, the central drainage ditch, the F Corral parking area (former location of Building 708), 
the Building J-26 area, the east burial area, and Lagoon A. Manhattan Engineer District activities were conducted 
in three buildings, but only Building 845 remains; it is now a warehouse for miscellaneous storage. 

In 1945, part of Building 708 was demolished and removed from the site. The remainder of the building was 
removed in 1953, along with several feet of underlying soil, all of which was disposed of in the Lagoon A area. 

In 1948 and 1949, the Atomic Energy Commission conducted radiological surveys and decontamination activities 
at the site. Decontamination included sandblasting, vacuuming, and washing building surfaces. The Atomic 
Energy Commission released the buildings to DuPont in 1949, based on existing criteria. After the site was 
released, DuPont demolished Building J-16 and disposed of it in the Lagoon A area. A new building, J-26, now 
stands in its place. 

The east burial area contains some equipment that was used in building demolition, various chemical waste, and 
small amounts of State-approved low-level radioactive material. 

The central drainage ditch is located approximately where it was in the 1940s. The primary purpose of the ditch is 
to carry residual wastes from chemical operations. Residual wastes from Building 845 were discharged into a 
wooden trough east of the building. The trough dumped the waste into the ditch approximately 45 meters 
(150 feet) north of Building 845. The ditch flows to the northeast, adjacent to the northwestern comer of 
Building 845, and drains into the eastern comer of Lagoon A. The composite from Lagoon A is then pumped into 
the on site water treatment facility for chemical processing of the waste. 

Today, the site is an operating chemical plant, and the Department of Energy has no onsite presence. 

FUTURE USE 

The site is expected to continue to be used in an industriaVcommercial capacity as a chemical processing facility. 

ENVIRONMENTAL RESTORATION 

The Atomic Energy Commission conducted limited restoration at the site during the 1948 and 1949 
decontamination effort. Additional remedial action, as required for the site to meet current guidelines, will be 
conducted. Key regulators for the site include Environmental Protection Agency Region II, the New Jersey 
Department of Environmental Protection, and the local health department. 

During future remediation, the Department of Energy will use construction equipment to excavate contaminated 
soils. It will restore the areas after excavation and verification that the cleanup meets guidelines. Further 
decontamination of Building 845 through washing, scrubbing, and vacuuming areas of concern will also be 
necessary. 
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The total volume of low-level radioactive waste from the cleanup is estimated at 6,325 cubic meters (8,270 cubic 
yards), which, under current plans, will be consolidated for permanent onsite storage. The Department of Energy 
will conduct a maintenance and monitoring program for two years after remedial action is complete. It is assumed 
that the property owner will take over these responsibilities at that time. 

Assessment 
Remedial Action 

ASSESSMENT 

Major Environmental Restoration Activity Milestones 

TASK COMPLETION DATE 

Fiscal Year 

2003 

2004 

Although the Atomic Energy Commission conducted limited site restoration during the 1948-1949 
decontamination effort, additional remedial work will be required for the site to meet current guidelines. A 
radiological survey in 1977 revealed elevated concentrations of uranium in rubble from the operations building and 
in some surface and subsurface soil samples. Alpha and beta-gamma contamination levels in some areas of 
Building 845 exceeded present federal guidelines. However, under current site use, employees working at the site 
are not exposed to radiation doses appreciably different from normal background levels. Under different 
conditions of use, such as actions involving agitation or abrasion of dry contaminated surfaces, employees and the 
public could be exposed to low-level radiation. 

A 1983 survey showed radioactive contamination exceeding current guidelines in Building 845, the central 
drainage ditch, the F Corral parking area, and the east burial area. In soil and water samples, the major 
contaminant was uranium-238. In some areas, subsurface contamination was detected at depths greater than 2.7 
meters (9 feet). Because of the high water table at the site, contamination at depths below the saturation zone could 
not be quantified. Based on these radiological surveys, the Department of Energy determined in 1989 that the 
DuPont site warranted further remedial action. 

REMEDIAL ACTION 

Although portions of the site were remediated before Department of Energy involvement, additional remediation is 
required to ensure compliance with current guidelines. The scenario used for the Baseline Environmental 
Management Report cost estimate assumes excavation of contaminated soils, further remediation of Building 845, 
and disposal of waste by consolidation and capping on site. The cost estimate assumes a total waste volume of 
6,325 cubic meters (8,270 cubic yards). Remedial action will involve excavating contaminated material from the 
exterior areas of the site and decontaminating and demolishing Building 845. Open areas that are designated to be 
excavated will be cleared. Brush and roots removed from each area will be washed at the site's decontamination 
area and radiologically surveyed. Contaminated soil will be excavated to predetermined depths, based on the 
radiological survey and chemical characterization data. The excavated area will be resurveyed to determine 
whether additional excavation will be necessary to meet remedial action guidelines. 

After excavation is completed, elevations and dimensions of the final cut will be determined. Deep excavations 
may require a dewatering well point system or a well sump. Appropriate water treatment and holding basins will 
be necessary to allow excavation of this waste. The Department will fully restore excavated areas; it will restore 
paved areas to accommodate vehicle traffic for which they were originally designed, and it will fill and grade other 
areas with clean, compacted soil. The Department will also restore fences and utility lines to their condition 
immediately before remedial action or to a condition acceptable to the property owner. 

The Department plans to consolidate all waste for permanent storage onsite. If this is the final remedy, 
transportation of waste will not be required. If all waste and residues collected [estimated at 6,325 cubic meters 
(8,285.75 cubic yards)] are consolidated in an onsite engineered waste containment area, this containment area will 
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be constructed of a clay liner envelope structure that meets Environmental Protection Agency and Department of 
Energy requirements for low-level radioactive waste and for mixed waste, if present. 

The Department of Energy will conduct a- maintenance and monitoring program for two years after remedial action 
is complete. During that period, the Department will monitor ground water, air, surface water, and external gamma 
radiation in accordance with applicable regulations. This report assumes that at the end of the two-year period the 
property owner will take over these responsibilities. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • DuPont & Company Sije 
Assessment 
Remedial Action 

FX'UH999 2995 

72 

1,439 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 
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The following table presents estimated funding information for the DuPont & Company site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
FY''IttaW¥1 am '9'9 '9'' uae we 

Environmental Restoration 1,511 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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MAYWOOD CHEMICAL WORKS SITE 

The Maywood site is situated in a highly developed area of Bergen County that includes residential, commercial, 
and municipal property in the Boroughs of Maywood and Lodi and the Township of Rochelle Park. The site 
includes a 4. 7-hectare ( ii. 7-acre) soil storage site owned by the Department of Energy. The Maywood interim 
Storage Site is bordered by State Route i7 on the west, by a New York Susquehanna and Western Railroad line on 
the north, and by commercial and industrial properties on the south and east. in addition to the Maywood interim 
Storage Site, the Maywood site includes the adjacent 7.3-hectare ( i8-acre) Stepan property, which is occupied by 
an active chemical plant, and more than 80 residential, commercial, and governmental vicinity properties in 
Maywood, Lodi, and Rochelle Park. 

Environmental Res1oratlon 

1997 Congressional Request 

Environmental Restoration 

LOCALITY MAP 

.25MilE 

.SO IILOM£lll 

Estimated Site Total 

(Thousands of Current Year Dollars) 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fl'ft!ti999 agp§ 3Q1Q a gag 
15 891 16 330 18234 523 

• T olaf Life Cycle is the sum ofthe annual costs In constant FY 1996 dollars. 

a gag Hfa syg'f 
254,891 
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FACILITY MISSION 

From 1916 to 1959, Maywood Chemical Works extracted naturally occurring radioactive thorium and rare earth 
elements from monazite sand for use in commercial products. During those years, waste from the plant migrated or 
were moved offsite. Some of the process waste was taken to nearby properties in the form of mulch and fill 
material, but the primary route by which contamination spread was migration via the former Lodi Brook, which ran 
south as an open stream past the Chemical Works site and into the Borough of Lodi. Thorium waste in the brook 
settled onto properties along its path where commercial buildings and residential houses were later built. 

400FIEI 

12011El8S 

SITE MAP 

Maywood Chemical Works 
Interim Storage Site 

N 

Stepan Company acquired the Maywood Chemical Works in 1959 and began cleaning up residual thorium waste in 
1963, partially stabilizing residues and tailings. From 1966 through 1968, Stepan Company removed contaminated 
material from the property west of State Route 17 and buried it in three burial pits on the Stepan property. Based 
on results of an Atomic Energy Commission survey in 1968, the property was certified for use with no radiological 
restrictions and sold to a private citizen, who later sold it to Ballod Associates. Radioactive materials were 
discovered in the northeastern comer of the Ballod property in 1980; the contaminants detected were thorium-232 
and radium-226. Subsequent surveys confirmed the presence of thorium-232 in soil and indicated that the 
contamination extended from the Stepan and Ballod properties onto areas to the north and south. Several 
residential vicinity properties were identified as being contaminated and requiring remediation. 

NEW JERSEY 18 



The Maywood site was added to the Environmental Protection Agency National Priorities List in 1983 and 
assigned to FUSRAP in 1984. In 1985, the Department of Energy acquired a 4.7-hectare (11.7-acre) tract of land 
from Stepan for use as an interim storage area to expedite cleanups of nearby properties. These cleanups produced 
a 27,000-cubic-meter (35,000-cubic-yard) soil storage pile at the Department of Energy-owned site. 

The risk to the public from the thorium on these properties is minimal. Concentrations are generally low, much of 
the material is inaccessible (subsurface or beneath structures), and thorium would present a health risk only if large 
quantities of affected soil were ingested. However, because the site includes so much publicly accessible property 
such as residences and parks, the community's desire for near-term cleanup is great. 

FUTURE USE 

Future use of the property now occupied by the soil storage area owned by the Department of Energy depends on 
resolution of the Record of Decision for the Maywood site. Once remediated, the land may be returned to the 
municipality or to ownership by the Stepan Company. Current zoning of the land is for high-rise residential 
development. This report assumes that the future use of neighboring residential and commercial/industrial 
properties will remain as it is today. The cost estimate assumes industrial/commercial or residential use after 
remediation, depending upon its current use. 

ENVIRONMENTAL RESTORATION 

Interim removal actions that will expedite the cleanup of the Maywood site are key to the overall site strategy. 
Removal actions are being conducted consistent with the overall remedy. These actions constitute Phase 1 of the 
Maywood site cleanup. They include removal of the soil storage pile and the cleanup of residential, municipal, and 
state-owned vicinity properties. These cleanups are being performed under two separate action memoranda. The 
site strategy also includes the ongoing evaluation of treatment technologies that could reduce the volume of soil 
requiring disposal, thereby significantly reducing cost. The ultimate Record of Decision for the overall site will 
incorporate the removal actions as well as the feasibility of treating soils generated during the cleanups, particularly 
during Phase 2, which addresses industrial, commercial, and governmental properties, where most of the affected 
soils [estimated to be 248,125 cubic meters (325,000 cubic yards)] are located. 

The key regulator for the Maywood site is Environmental Protection Agency Region II; other regulators, including 
the New Jersey Department of Environmental Protection and the local health department, also participate in 
oversight functions. In April 1991, the Department of Energy and the Environmental Protection Agency entered 
into a Federal Facilities Agreement, which sets the procedural framework and schedule for the cleanup and helps 
foster cooperation between the two agencies. The agreement is designed to ensure thoroughness and legal 
compliance during all phases of planning and implementation of the cleanup. 

Although a Record of Decision on cleanup of the Maywood site as a whole is pending, portions of the site are 
being cleaned up through removal actions. Twenty-five residential properties and one undeveloped lot were 
cleaned up in the mid 1980s. The 27,000 cubic meters (35,000 cubic yards) of radioactively contaminated soil 
generated during the cleanups was transported to the Department of Energy-owned interim storage site in 
Maywood. Complete removal of the storage pile to an out-of-state permanent disposal site will be accomplished by 
the end of 1996. Phase 1 of cleanup addressing residential, municipal, and state-owned properties is scheduled to 
begin in the fall of 1995 and is expected to require three to four years for completion. 

A key issue for the Maywood site involved a dispute that began in 1993 between the Department of Energy and the 
Environmen~al Protection Agency regarding soil cleanup criteria. The Department of Energy position was that the 
criteria should conform to a set of existing national standards that called for surface soils [the upper 15 centimeters 
(six inches)] to be cleaned to a level of five picocuries (above normal background levels) of radioactive material 
per gram of soil; all soils deeper than 15.2 centimeters (six inches) would need to meet a guideline of 15 picocuries 
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per gram. The Environmental Protection Agency contended that a new set of cleanup guidelines specific to the 
Maywood site should be formulated. The dispute was resolved in March 1994 with guidelines set at 
five picocuries per gram for Residential properties, regardless of depth. For IndustriaVCommercial properties, the 
guidelines were maintained at five picocuries per gram for surface soil and 15 picocuries per gram for subsurface 
soil, with a goal of five picocuries per gram if reasonably achievable. 

Also at issue is the transportation of soil between neighboring boroughs. After creation of the original storage pile 
at the Department of Energy-owned site in Maywood, residents of the borough did not want any more of the soil 
that had been generated during Lodi cleanups to be stored there. Consequently, the Department suspended cleanup 
of residential properties in Lodi. An agreement is now being negotiated with Maywood borough officials that will 
allow some Lodi soil to be brought to Maywood, where a suitable railroad loading area already exists, to be loaded 
into rail cars for transportation out of state. 

Documentation for the remaining actions to be taken for the site include the feasibility study, the proposed plan, 
and the Record of Decision. Engineering Evaluations/Cost Analyses will document removal actions used to 
expedite portions of the cleanup process, such as for vicinity properties. 

Major Environmental Restoration Activity Milestones 

Assessment (Record of Decision) 

Remedial Action 

ASSESSMENT 

TASK COMPLETION DATE 

Fiscal Year 

1996 

2015 

In 1981, after elevated levels of thorium were discovered on the Stepan property and an adjacent lot, an aerial 
radiological survey of the site area was performed. Walkover surveys and sampling programs followed in 1983. 
Radiological and chemical characterization of Maywood Interim Storage Site, the storage pile, and vicinity 
properties continued throughout the 1980s and early 1990s, as necessary, to establish a basis for selecting cleanup 
approaches appropriate to various portions of the site. A Remedial Investigation was completed for the site in 
1992. A baseline risk assessment has also been completed for the site to address risks to the public based on 
current and future use scenarios, and the Environmental Protection Agency and the State have reviewed several 
drafts of a Feasibility Study in preparation for remedial action. Additional soil sampling on residential vicinity 
properties in Lodi was conducted in March 1995 to better delineate areas of contamination in preparation for 
cleanup. 

Radioactive contamination at relatively low concentrations has been found extensively in soils of the properties that 
make up the Maywood site. The principal sources of contamination identified at the site are surface and subsurface 
soils in the areas where radioactive waste materials are known to have been consolidated (the burial pits at Stepan, 
the former retention ponds on the Maywood Interim Storage Site and Ballod properties, and the interim storage pile 
at Maywood Interim Storage Site). The primary radioactive contaminants are thorium-232 and its decay products, 
with lesser amounts of the uranium-238 decay chain, including radium-226. The primary chemical contaminants 
are metals and rare earth elements that are found as natural components of monazite sands and may have been 
extracted along with thorium. 

Modification of the land surface, including damming of creeks and berming to create retention ponds for thorium 
processing waste, resulted in contamination of soils on essentially all of the former Maywood Chemical Works 
property. Thorium-232 and radium-226 were detected in soil in the northeastern comer of the Ballod property in 
1980; subsequent surveys confirmed the presence of thorium-232 in soil and indicated that the contamination 
extended from the Stepan and Ballod properties onto adjacent residential properties to the north and south. 
Radioactive contamination was detected in both surface and subsurface soils at the Stepan property. The largest 
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area of surface contamination at Stepan was the northeastern portion of the property adjacent to the former location 
of the thorium processing building and near the guard shack, a warehouse building, and a small office and 
laboratory building. Grass or asphalt covers the contamination and reduces the mobility of contaminants in air or 
surface water runoff. Radioactive contamination in subsurface soil at Stepan was found primarily in the three 
burial pits where thorium residues and tailings excavated from the Ballad property were buried during the 1960s, 
but also in areas of the property used for thorium processing operations, areas near these locations, and low-lying 
areas where residues may have been placed as fill material. Although seven buildings at Stepan had residual 
radioactivity above guidelines on structural surfaces, the contamination was nonremovable and not readily 
transferrable to other areas. Building 76 and a pumphouse are the only buildings at the Maywood Interim Storage 
Site; building surveys determined that contaminants were beneath rather than within the buildings. 

Elevated concentrations of rare earth elements and metals known to be components of monazite sands were found 
in soil at Stepan and the Maywood Interim Storage Site in association with the radioactive contamination. Metals 
were detected in soil at the Maywood Interim Storage Site to a maximum depth of 5.3 meters (17.5 feet). Metals 
detected most frequently at levels above background were arsenic, barium, chromium, copper, lead, lithium, and 
selenium. They extended from an area east of Building 76 to an area west of the storage pile, with a second 
smaller area south of the pile. The rare earth elements detected with greatest frequency and at highest 
concentrations were cerium, lanthanum, and neodymium, which were detected in fill and native soil to a maximum 
depth of 6.6 meters (21.5 feet). Concentrations generally decreased with depth, indicating only slight downward 
migration. Higher concentrations at depth, indicating the presence of buried material, were found in areas near 
Building 76, near the storage pile, and bordering State Route 17. 

At the residential and commercial/governmental vicinity properties, radioactive contamination was detected in both 
surface and subsurface soils to maximum depths ranging from 15 centimeters (6 inches) to 3 meters (9 feet). 
Contamination found on these properties was present primarily as the result of sediment transport via the original 
channel of Lodi Brook, which has since been realigned. Higher thorium-232 concentrations were found in the 
former locations of the original brook channel than in the floodplain of the brook. Migration to vicinity properties 
also occurred through use of contaminated materials as fill on the properties, mechanical disturbance of soils 
during street and utility improvements, and migration of contaminants from adjacent properties duri.ng periods of 
heavy rainfall and flooding. As at Stepan and the Maywood Interim Storage Site, the primary chemical 
contaminants identified at vicinity properties were metals and rare earths that are constituents of monazite sands. 

A vigorous environmental surveillance program has been in place at the Maywood Interim Storage Site since 1984. 
Air, ground. water, and soil are monitored and periodically sampled to detect any above-background radioactive 
contamination associated with the site. An annual report compiles and interprets the previous year's monitoring 
and sampling data. During activities such as pile removal or residential excavations, additional monitoring is 
conducted to ensure that contaminants are not spread as a result of the work. During routine environmental 
monitoring, thorium-232, uranium-238, and radium-226 concentrations in ground water have been comparable at 
upgradient, offsite, and downgradient wells, indicating that radioactive contamination has not migrated into the 
bedrock aquifer. Results for surface water and sediment similarly were comparable at upstream and downstream 
locations. 

REMEDIAL ACTION 

Twenty-five residential properties and one undeveloped lot were cleaned up in the mid-1980s. Approximately 
27,000 cubic meters (35,000 cubic yards) of soil containing low levels of radioactive contamination was excavated 
during the cleanups and created the storage pile at the Department of Energy-owned interim storage site in 
Maywood. Pollution control measures at the storage pile include a berm that was constructed around the entire 
area and a leachate collection system. Air monitoring stations and ground-water monitoring wells further help to 
ensure that no contamination from the storage pile can migrate offsite. Synthetic coverings that are sealed around 
the edges contain material within the pile; concrete blocks further secure the covers. 

The Department of Energy is addressing the cleanup at the Maywood site in two phases: Phase 1, which addresses 
residential, municipal, and state-owned properties, and Phase 2, which addresses commercial, industrial, and 
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governmental properties. The Department has characterized all of these properties for nature and extent of 
contamination. The estimated site total waste volume for Maywood is 302,000 cubic meters (395,000 cubic yards) 
of low-level waste. 

Phase 1 cleanup of residential, municipal, and state-owned properties resumed in the fall of 1995. Thirty-one 
residential properties, 29 of which are in Lodi, still must be remediated. Three municipal parks, a fire station, an 
undeveloped piece of property, and an interstate right-of-way are also included in the properties to be cleaned up in 
Phase 1. The soil from the storage pile and the soil that will be generated during Phase 1 cleanups are being 
shipped by rail car out of state for permanent disposal. In the fall of 1994, the Department of Energy began 
transporting the pile soils to Envirocare of Utah. The Department expects pile removal to be completed by the end 
of 1996. 

Phase 2 of the Maywood site cleanup will focus on commercial, industrial, and government properties, where most 
of the estimated 302,000 cubic meters (395,000 cubic yards) of contaminated soil is located. At present, the 
Department has not determined the cleanup method and disposal site for the soils on the commercial properties. 
Treatment of these soils to reduce the volume that will require disposal is still an option. 

The scenario used for the Baseline Environmental Management Report cost estimate assumes phased excavation, 
treatment, and disposal at an existing commercial disposal facility. Phase 1 includes removal of the pile at the 
interim storage site; complete excavation of the residential properties; excavation of the unremediated portion of 
the Ballod property; excavation of the three municipal parks, an interstate right-of-way, and one fire station; 
continuation of institutional controls; and continued Department of Energy presence at the interim storage site. 
Additional Phase 1 actions would include continued pursuit of advanced treatment technologies and cost-effective 
disposal options for remaining contaminated soils. Phase 2 would address the remaining accessible contamination, 
including former retention ponds and waste burial areas at the interim storage site and the Stepan property (whether 
accessible or not), with the exception of soils beneath State Route 17. The cost estimate also includes 
decontamination and demolition of Building 76 at the interim storage site. At the completion of Phase 2, the 
Department of Energy will release the site. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiDQQ 1881 aa~a ID~I IDID I all aaaa 
·"· S.~lill* FUSRAF' • Maywood Site 

Assessment 40 200 
Remedial Action 15,851 18,330 18,234 523 254,691 

rgtnl '§ 681 '' aao ''33' 5?3 2§1 '9' 
• Total Life Cycle Is the sum ofthe annual costs In const1nt FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Maywood site. 

Nondefense Funding Estimate 

(Five-Year Aversges, Thousands of Constant 1996 Dollars) 

FX'Ift'"39M agg• '9'' 3939 39'' '239 
Environmental Restoration 15.891 16.330 18,234 523 254,891 

• Total L/111 Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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MIDDLESEX SAMPLING PLANT 

The Middlesex Sampling Plant is located in the Borough of Middlesex, New Jersey, in Middlesex County, 
approximately 56 kilometers (35 miles) northeast of Trenton and 42 kilometers (26 miles) southwest of Newark. 
The 3.9 hectare (9.6 acre) site is bordered on the east by residential properties on Mountain A venue, on the south 
by William Street, and on the north by the Lehigh Valley Railro.ad line. 

1987 Conprenional Aequtlt 

Environmental AestoraHon 

I 
.SIII.OIIllfl 

.SMILE 
I 

LOCALITY MAP 

Estimated Site Total 

(Thoue•nda of Current Ye•r Doll•r•) 

(Five-Ye•r Aver•g••· Thou••nd• of Con•t•nt 1996 Doll•r•) 
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• Total Life Cyolels the sum of the annual co1t1fn constant FY 199tl dollars. 
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FACILITY MISSION 

The Manhattan Engineer District established the sampling plant in 1943 to sample, store, and ship uranium, 
thorium, and beryllium ores. Manhattan Engineer District operations at the site ceased in 1955, but the Atomic 
Energy Commission later used the site for storage and limited sampling of thorium residues. All Atomic Energy 
Commission activities at the site ended in 1967. Onsite structures were decontaminated to levels acceptable at the 
time. 
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From 1969 to 1979, the site was a training center for the U.S. Marine Corps. In 1980, it was returned to the 
Department of Energy, as the Atomic Energy Commission's successor agency, and designated for cleanup under 
FUSRAP. 

Today, the Department of Energy monitors and maintains the site, which includes two soil storage piles containing 
approximately 51,000 cubic meters (66,300 cubic yards) of material; an office building; an old boiler house; and 
the former process building, which is used as an archive facility for radiological media samples. Addition of 
approximately 17,000 cubic meters (22,000 cubic yards) of building materials and in situ soil and asphalt brings 
the total site waste volume to an estimated 68,000 cubic meters (89,000 cubic yards). 

The Department of Energy stores material from past area cleanups at the site in two piles. The larger pile, which 
was constructed in 1981, contains approximately 27,000 cubic meters (35, 100 cubic yards) of radioactively 
contaminated soil and debris (low-level waste) generated during residential cleanups. The second pile, built 

NI!W JI!RSI!Y 24 



between 1984 and 1986, contains approximately 24,000 cubic meters (31 ,200 cubic yards) of waste from cleanup 
of the Middlesex Municipal Landfill. In addition to radioactive constituents, the landfill pile also contains metals 
such as lead and cadmium. 

FUTURE USE 

Future use of the property will depend on the final remedy chosen for the site. The Department of Energy is 
considering treatment, capping in place, or excavation and transportation of materials to an offsite disposal facility. 
This estimate assumes that the final remedy will involve excavation and onsite capping of soils, with controlled 
access including long-term monitoring and maintenance. 

ENVIRONMENTAL RESTORATION 

Environmental restoration activities at the site are designed to identify and evaluate contaminated areas through 
surveying and sampling, to devise cleanup strategies, and to conduct cleanups as needed. Activities will focus on 
site grounds; four onsite buildings; two soil storage piles created during past cleanup of area properties, including 
the Middlesex Municipal Landfill; and a drainage ditch that exits on the southern end of the site. 

All activities are coordinated with key regulators, including Environmental Protection Agency Region II, the New 
Jersey Department of Environmental Protection, and the local health department. Environmental documentation 
for the remaining actions to be taken at the Middlesex Sampling Plant will include an engineering evaluation/cost 
analysis and will incorporate National Environmental Policy Act values. 

Material within the storage piles is contained by synthetic coverings that are sealed, secured around the edges, and 
fastened with helical anchors. The cover on the oldest pile, which was created during cleanup of nearby residential 
and commercial properties in 1981, was replaced in 1992. Asphalt, concrete, or grass covers contaminated soils on 
the site grounds. A settling basin at the site outfall allows sediments to precipitate out of water before it exits the 
site. A concrete berm surrounding the piles directs runoff water into drains that feed the settling basin. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 
Transfer Site to Grand Junction Projects Office Long· Term Surveillance and Monitoring Program 

ASSESSMENT 

COMPLETION DATE 

Fiscal Year 

1998 

2003 

2004 

Several radiological investigations have been conducted at the Middlesex Sampling Plant. In 1967, after initial 
decontamination and before the Atomic Energy Commission released it, the site was surveyed and determined to be 
suitable for release according to the standards then in effect. When the site was resurveyed in 1976, the results 
identified contamination above relevant guidelines both onsite and offsite. The Department of Energy conducted 
cleanup of offsite residential properties in 1980 and 1981 and cleaned up the Middlesex Municipal Landfill 
between 1984 and 1986. A third radiological survey was conducted in 1983 to prepare for an engineering 
evaluation for future cleanup of the site in its entirety. 

In 1991, the New Jersey Department of Environmental Protection requested a study to determine the nature and 
levels of radioactive and chemical contamination in the storage piles and in situ soils. This state agency selected 
and approved a systematic sampling approach for the investigation; samples were collected in a manner that 
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ensured representativeness of the contained waste. Composite samples were analyzed to determine average activity 
levels of uranium-238, radium-226, and thorium-232 in the storage pile material. Both the vicinity property pile 
and the landfill pile were analyzed for Resource Conservation and Recovery Act characteristics and toxicity 
c;:haracteristics leaching procedure constituents. The tests indicated that the piles do not contain Resource 
Conservation and Recovery Act hazardous waste; however, samples from the landfill pile exceeded the regulatory 
limit for lead, and two samples exceeded the regulatory limit for cadmium. 

In 1990 and 1991, the Department of Energy conducted an intensive phased sediment investigation in and along 
the drainage ditch exiting the southern end of the site. It supplemented this investigation with limited sampling in 
1992. During soil sampling along the bank, the guideline of five picocuries per gram above background was 
exceeded in only one sample [collected 0.9 meter (three feet) from the outfall]; however, sediment samples showed 
elevated activity downstream for a distance of nearly 60 meters (200 feet) from the outfall. 

The Department must address approximately 68,000 cubic meters (89,000 cubic yards) of material for the site to 
comply with guidelines. This estimate includes approximately 13,000 cubic meters (17,000 cubic yards) of 
asphalt/gravel and soil from the grounds, 3,650 cubic meters (4,775 cubic yards) from dismantlement of the boiler 
house and process building, and 51,300 cubic meters (67,000 cubic yards) of material stored onsite. In addition, 
the Department of Energy must decontaminate parts of the garage and the office building. 

Since 1980, the Department has conducted quarterly environmental monitoring activities to measure radioactive 
constituents in ground water and surface water, radon in the air (building interiors and outdoors), and external 
gamma radiation. In 1990, metals were added to the quarterly analyses of ground water and surface water. In 
1991, the Department initiated analyses for volatile and semivolatile organic compounds, and conducted a 
radiological investigation of the storage piles and site soils in conjunction with testing for chemical constituents. 
The drainage ditch exiting the southern border of the site was sampled for radioactive contaminants in 1990, 1991, 
and 1992. 

In 1992, the Department modified the ground-water monitoring program. It reduced the number of wells sampled, 
and changed the sampling frequency from quarterly to annually. In mid-1994, all but one of the existing wells 
were plugged and abandoned, and seven new monitoring wells were installed. The Department replaced the wells 
because (1) the older wells were unreliable, (2) well installation technology has improved, (3) standards have 
become more stringent, and (4) specific depths need to be reached for monitoring. 

Through the environmental monitoring program, the Department monitors and periodically samples air, ground 
water, and soil to detect any above-background contamination associated with the site. An annual report compiles 
and interprets the monitoring and sampling data from the previous year. During activities such as pile removal, 
building dismantlement, or ditch excavation, the Department conducts additional monitoring to ensure that no 
contaminants are spread as a result of the work. 

REMEDIAL ACTION 

Required actions that have been completed include removing contamination from residential and commercial 
properties in 1980 and 1981, removing contamination from the Middlesex Municipal Landfill in 1984 and 1986, 
storing these materials at the site, conducting environmental monitoring, and performing surveillance and 
maintenance. After removal actions were conducted, the Department restored the vicinity properties to their 
original condition. 

The drainage ditch that exits the site contains isolated spots of elevated radioactivity along the ditch line. The 
Department of Energy currently plans to clean up these spots under a Comprehensive Environmental Response, 
Compensation, and Liability Act removal action, using heavy equipment and general construction/excavation 
protocols. The removal will probably require construction of a haul road along the ditch line as a transportation 
route back to the existing storage piles onsite. 
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The Department will plan the cleanup of the site storage piles and grounds through an Engineering Evaluation/Cost 
Analysis. It is evaluating many options for the final site remedy, including capping in place with cover, removal 
and offsite disposal, and partial removal with some onsite disposal. 

The scenario used for the Baseline Environmental Management Report cost estimate assumes excavation and 
onsite capping of the contaminated soils. The cost estimate also includes decontamination of two buildings (garage 
and administration building) and demolition of two additional buildings (process building and boiler house). The 
total waste volume assumed for the cost estimate is 68,000 cubic meters (89,000 cubic yards). The Department 
will transfer long-term surveillance and maintenance to the Grand Junction Projects Office in FY 2004. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • Middlesex Sampling Plant Site 
Assessment 
Remedial Action 
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FUNDING ESTIMATE 
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The following table presents estimated funding information for the Middlesex site. 

Nondefense Funding Estimate 

(Five· Year Averages, Thousands of Constant 1996 Dollars) 
'?' 1 pptgppg agga '9'9 39'' a gag '93' 

Environmental Restoration 3,730 1,225 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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NEW BRUNSWICK LABORATORY SITE 

The New Brunswick Site is a 2.3 hectare (5.6-acre) property in New Brunswick, New Jersey that is owned by the 
Department of Energy. Located in an industrialized area less than 3.2 kilometers (2 miles) from downtown New 
Brunswick, it is bordered by Jersey A venue on the north, an Amtrak railway on the south, and industrial 
development on the east and west. 

Environmental Restoration 

1997 Congressional Request 
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Estimated Site Total 

(Thousands of Current Year Dollars) 

New Brunswick 

N 

(Five· Year Averages, Thousands of Constant 1996 Dollars) 

fXlB!tJQQQ 3 99§ a en a gag 
Environmental Restoration t 158 

• Total Life Cycle Is the sum of th11 annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

From 1948 through 1977, the Department of Energy and its predecessor agencies used the New Brunswick Site as 
a general nuclear chemistry laboratory for work related to nuclear and nonnuclear materials for the reactor and 
weapons programs. The site consisted of a main building, a plutonium laboratory complex, a Hot Cell for handling 
radioactive materials, and nine other structures. During its 29 years of operation, New Brunswick Laboratory 
provided a variety of services that used nuclear materials such as thorium and uranium ores, high-purity plutonium 
and americium, and types of enriched uranium. Throughout this period, the complex discharged liquid waste 
containing various radionuclides into the sanitary sewer system as permitted by Atomic Energy Commission 
guidelines then in effect. 
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In 1960, soil contaminated with pitchblende [uranium oxide (U30 8), the main component of high-grade African or 
domestic uranium ore, which also contains other oxides and sulfides, including radium, thorium, and lead 
compounds] was moved to the site from a landfill in a nearby town. The Department mixed the material with clean 
soil and used it to fill an unused rail siding that once entered the property from the southern side. The total volume 
of contaminated soil placed in this area was approximately 3,450 cubic meters (4,500 cubic yards). In 1977, the 
Department relocated all laboratory operations and personnel to Illinois, and declared the New Jersey facility 
surplus. Partial remediation of the site was performed in 1978 and from 1981 through 1983. 

The site poses no health risks. The only remaining areas of contamination are the area where the old rail siding 
was filled ino and two small subsurface areas. A fence with locked gates restricts public access. Vegetation covers 
the surface to prevent contaminant migration via runoff from contaminated soils. Gamma activity from the 
contaminated areas is low, and site contaminants do not affect local ground water. 
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FUTURE USE 

Because the Department of Energy owns the site, future use of the site after remediation depends on disposition of 
the property by the General Services Administration. If the property is released for private ownership, it is likely to 
be developed for industrial uses because of zoning restrictions and prevalent use of surrounding property. The 
approach assumed for this report allows for Industrial/Commercial use after remedial action is complete. 

ENVIRONMENTAL RESTORATION 

The New Brunswick Site is being cleaned up under the Comprehensive Environmental Response, Compensation, 
and Liability Act. Key regulators include the New Jersey Department of Environmental Protection, Environmental 
Protection Agency Region II, and the local health department. The Department is preparing documentation 
required by the Comprehensive Environmental Response, Compensation, and Liability Act in support of remedial 
action. 

The Department undertook the first phase of remedial action in 1978, soon after operations at the site ended. This 
phase included removal of most contaminated materials, including exposed plumbing, contaminated equipment, 
and portions of floors, walls, and ceilings. 

In 1980, additional radiological characterization revealed residual contamination in onsite sewer lines and further 
defined the extent of soil contamination. The results of this characterization initiated a second phase of remedial 
action that was conducted from 1981 through 1983. All above-ground structures, contaminated concrete 
foundations, onsite drain lines, and radioactively contaminated soil on the front two-thirds of the site were removed 
and disposed of at the Nevada Test Site. Final activities for this second phase of work involved restoring the 
remediated portion of the site by grading, planting a ground cover as a pollution control measure, and installing 
13 ground-water wells. 

The Department will use typical construction and excavation equipment such as front-end loaders, backhoes, and 
dump trucks during future remedial actions. Trucks will take excavated soils to a rail siding for loading into rail 
cars, which will transport the material to an existing out-of-state commercial disposal facility. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 

ASSESSMENT 

COMPLETION DATE 

Fiscal Year 

1996 

1998 

After the first phase of remedial action at the site in 1978, surveys detected surface contamination (primarily 
uranium, thorium, and americium) in and on buildings. Trace amounts of radium, cesium, strontium, yttrium, and 
plutonium were also detected. Surveys in 1980 revealed low levels of contamination in the on site sewer lines and 
more precisely defined the extent of soil contamination. 

In 1989, the Department of Energy undertook a survey to determine whether radioactive contamination existed on 
~he offsite railroad property to the south and whether soils in the filled rail siding contained hazardous waste as 
defined under the Resource Conservation and Recovery Act. Results revealed no radioactive contamination at the 
offsite railroad property and indicated that levels of all chemical contaminants except mercury, copper, and zinc are 
below the proposed soil cleanup levels. 
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In August 1992, the Department conducted additional onsite surveys and limited radiological and chemical 
sampling to collect information for remedial action planning. As in earlier surveys, the tests detected 
contamination only in the filled railroad spur at a small location along the southwestern fenceline. 

An environmental surveillance program has been in place at the site since 1983. Air, ground water, and soil are 
monitored and periodically sampled to detect any above-background contamination from the site. An annual report 
compiles and interprets the monitoring and sampling data from the previous year. During activities such as soil 
excavation, the Department will conduct additional monitoring to ensure that no contaminants are spread as a result 
of the work. Results of routine chemical and radiological ground-water sampling at the site since 1983 indicate 
that ground water has been largely unaffected by site contamination. 

REMEDIAL ACTION 

During remediation of the New Brunswick Site, the Department will use a streamlined approach to expedite the 
process and conserve resources. Although the presence of chemical contamination onsite and the nature and extent 
of the radiological conditions on the rear third of the site are not fully defined, the Department will perform only 
limited additional characterization. 

The decision to use a streamlined approach is based on the assumption that above-guideline radioactive 
contamination is present onsite only in the filled railroad spur area and in two small areas-one near the middle of 
the lot and another along the rear fenceline. The offsite railroad area is not likely to be radioactively contaminated, 
and no hazard assessment should be required. Furthermore, the Department assumes that the site does not contain 
chemical contamination at levels that would expand the anticipated excavation area (railroad spur) or affect the 
handling or disposal of the excavated material. Additional sampling before or during cleanup will be conducted to 
confirm this assumption. 

Documented information regarding historical site activities, remedial actions completed to date, and survey and 
sampling results to date support these assumptions. The front two-thirds of the site has been cleaned up and 
certified. After 29 years of operation, contamination was confined to building surfaces and drain pipes; it is 
probable that any laboratory contamination was cleaned up during the first two phases of cleanup. 

The scenario used for the Baseline Environmental Management Report cost estimate assumes excavation of 
contaminated soil and disposal at an existing out-of-state commercial disposal facility. The cost estimate assumes a 
total waste volume of 3,450 cubic meters (4,500 cubic yards). Before excavation, a radiological survey will 
delineate the extent of contamination. The Department will construct temporary access roads on the property, and 
use an existing concrete pad as a decontamination area for trucks and other equipment. Radiological surveys will 
be performed during excavation to determine the presence and extent of remaining contamination. Excavation will 
continue until all radioactively contaminated material above cleanup guidelines has been removed. In addition to 
attaining cleanup guidelines, the Department will practice the principle of reducing contamination to levels that are 
as low as reasonably achievable. 

Silt fences and/or hay bales will control sediment and soil erosion and runoff during cleanup. Routinely wetting 
the soil during excavation will suppress dust. Berms, dikes, or ditches will control surface water. 

Soil excavation will use typical construction equipment such as backhoes. Excavated soil will be placed in roll-off 
containers on trucks, which will then be covered and secured, for transportation to a rail siding. The containers 
will then be transferred to rail cars for shipment to the out-of-state commercial disposal facility. 

In remediated areas, the Department will collect radiological and chemical verification samples before or during 
remedial action. Analyses of samples collected by an independent verification contractor and the Department of 
Energy will verify these data. Conducting verification sampling while remedial action is in progress will allow any 
unexpected areas of contamination to be excavated without requiring excavation equipment and crews to 
remobilize. This approach will conserve time and resources. After the remediated areas have been certified to be 
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within radiological and chemical guidelines, the Department will restore them with clean backfill material as 
required and reseed them with ground cover. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • New BNnswlck Site 

Assessment 
Remedial Action 

EX''IMPPP 

40 
t,ttB 

399§ 

• Total Life Cyclfl Is the sum ofthfll annual costs In constant FY 1996 dollars. 

FUNDING ESTIMATE 

2219 '9'' agag agaa 

The following table presents estimated funding information for the New Brunswick Site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

CX'PNPPP 399§ 32'9 '9'' a gap '2'' 
Environmental Restoration 1,158 

• Total Life Cyc/8/s the sum of the annual costs In constant FY 1996 dollars. 
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WAYNE SITE 

The Wayne site is located at 868 Black Oak Ridge Road in Wayne Township in a highly developed area of Passaic 
County, New Jersey. This area is approximately 58 kilometers ( 36 miles) northwest of New York City. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congresalonal Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

rx ''P'·aeee 222' '9'9 '911 agag a gas aeaq 
Environmental Restoration 8787 7 423 5 533 58 98,904 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

From 1948 to 1971, Rare Earths, Inc., and W.R. Grace and Company extracted naturally occurring radioactive 
thorium and rare earth elements from monazite sand ore for use in commercial products. During that period of 
time, contaminants from plant operations migrated offsite, primarily via Sheffield Brook. 
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In 1974 W.R. Grace and Company partially decontaminated the site. The company razed some buildings and 
buried the resulting rubble and processing equipment on the property. W.R. Grace decontaminated the remaining 
buildings, and covered the onsite disposal areas with clean fill. 

The Department of Energy acquired the site in 1984 under a Congressional mandate. The Department currently 
maintains and monitors an onsite office building and a 29,500-cubic meter (38,000-cubic yard) storage pile, which 
is the result of cleanups of nearby properties during 1985-1987. The storage pile will be excavated and removed 
from the site for permanent disposal at a licensed, out-of-state facility beginning in late 1995. In addition to the 
pile, the former factory site contains up to 53,500 cubic meters (70,000 cubic yards) of contaminated soil, ore 
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tailings, and process sludges. This subsurface material will be characterized concurrently with pile removal to help 
select the best remedial alternative for the ultimate site cleanup. 

FUTURE USE 

After the property has been fully remediated, the Department of Energy will release it for land use in accordance 
with the Record of Decision. The cost estimate assumes that the land will be designated for IndustriaVCommercial 
use. 

ENVIRONMENTAL RESTORATION 

In 1984, Congress assigned responsibility for cleanup of the Wayne site to the Department of Energy. The site was 
added to the Environmental Protection Agency National Priorities List during the same year. Since then, the 
Department of Energy has managed it under FUSRAP. The key regulator is Environmental Protection Agency 
Region II, with additional oversight from the New Jersey Department of Environmental Protection and the local 
health department. Documentation for the remaining actions to be taken for the site include the proposed plan and 
the Record of Decision. An Engineering Evaluation/Cost Analysis documents removal actions used to expedite 
portions of the cleanup process, such as pile cleanup. 

Environmental restoration activities at the site have been designed to identify and evaluate contaminated areas 
through surveying and sampling, to devise cleanup strategies, and to carry out cleanups as needed. From 1985 to 
1987, the Department of Energy cleaned up 18 vicinity properties in Wayne that had become contaminated through 
past W.R. Grace operations. The soil storage pile at the site is a result of these cleanups. During 1992 and 1993, 
another eight vicinity properties were cleaned up in the Town of Pequannock at a rail spur where thorium
containing sands were off-loaded during the years when W.R. Grace was an operating facility. The Department 
shipped soil from these cleanups out of state for permanent disposal. 

In April 1991, the Department of Energy and the Environmental Protection Agency entered into a Federal 
Facilities Agreement that sets the procedural framework and schedule for the cleanup and helps foster cooperation 
between the two agencies. The agreement is designed to ensure thoroughness and legal compliance during all 
phases of planning and implementation of the cleanup. 

Future cleanup activities will address both the storage pile and subpile materials. Although the storage pile is 
being completely excavated and shipped for out-of-state, permanent disposal, the Department is still considering 
treatment for subpile materials. It is evaluating treatment technologies that may significantly reduce waste volume. 
Volume reduction through soil treatment would result in substantial cost savings in the areas of transportation and 
disposal. However, the local community historically has expressed strong opposition to treatment of any kind and 
has pressed for complete removal of subpile materials that are above guidelines, as is planned for the storage pile. 

Although risk to the public resulting from the materials at the Wayne site is minimal, several environmental 
monitoring and pollution control measures are in place to help protect the safety and health of the public and the 
environment. The waste material in the storage pile is encased in a synthetic material that is sealed at the edges to 
control radon and thoron emissions and to prevent migration of the enclosed material. All leachate is collected, 
tested, and removed for treatment (if necessary) and disposal. A separate ground-water seepage collection system 
collects uncontaminated ground water and channels it to the storm drain system. Pollution control during 
excavation includes wetting soils to prevent dust from becoming airborne. Air monitoring during excavation 
further ensures that no contamination is leaving the site. 
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1996 Baseline Environmental Management Report ": 

Major Environmental Restoration Activity Milestones 

Assessment (Record of Decision) 

Remedial Action 

ASSESSMENT 

TASK COMPLETION DATE 

Fiscal Year 

1996 

2015 

During 1980, the New Jersey Department of Environmental Protection conducted a radiological survey of the area. 
The survey identified elevated radiation levels at the plant site and in areas west of the plant. Additional 
radiological surveys conducted from 1981 to 1983 further delineated the contaminated areas. The studies included 
an aerial radiological survey conducted over a 142-square kilometer (55-square mile) area; "drive-by" surveys, in 
which a van outfitted with instrumentation was driven through the community being studied; and walkover surveys 
of individual properties. These studies identified radioactive contamination at four offsite areas: Wayne Township 
Park; a school bus maintenance facility; the Sheffield Brook area, including 15 properties along the brook, ditch, 
and drainage pipe; and the Pompton Plains Railroad Spur. 

An environmental surveillance program has been in place since 1984. The Department monitors air, ground water, 
and soil and periodically samples them to detect any above-background contamination from the site. An annual 
report compiles and interprets the previous year's monitoring and sampling data. During activities such as pile 
removal or residential excavations, the Department conducts additional monitoring to ensure that no contaminants 
are spread as a result of the work. 

The Remedial Investigation Report for the site was published in October 1993, and a Feasibility Study is being 
completed in preparation for the decisionmaking process for remedial action. A baseline risk assessment, 
published in January 1994, addresses risk to the public based on current and future use scenarios. Concurrent with 
pile removal, the Department will perform characterization of subpile material to define further the nature and 
extent of contamination in burial pits. 

REMEDIAL ACTION 

The Department has cleaned up all offsite properties that were once contaminated. During 1985-1987, the 
Department undertook a series of cleanup actions for contaminated properties along Sheffield Brook, in Wayne 
Township Park, and at the school bus maintenance facility adjacent to the plant site. Approximately 29,500 cubic 
meters (38,500 cubic yards) of contaminated materials were removed from the properties and transported back to 
the site for storage. These properties were formally certified for use with no radiological restrictions and released 
from FUSRAP in 1990. In 1993, the Department cleaned up seven additional residential properties and the 
Pompton Plains Railroad Spur. 

Removal of the soil storage pile will begin during the fall of 1995. Complete removal will take from three to 
five years depending on annual funding. As the pile is removed, the Department will perform characterization of 
the subpile soils to determine the nature and extent of contamination in underlying burial pits. 

The scenario used for the Baseline Environmental Management Report cost estimate assumes phased excavation 
and treatment of contaminated soils, with disposal at an existing out-of-state commercial disposal facility. The cost 
estimate also includes decontamination of the building at the interim storage site. The estimate assumes that trucks 
will transport the waste to a rail siding for loading into rail cars, which will transport the material to an existing out
of-state commercial disposal facility. The cost estimate assumes a total site waste volume of 83,500 cubic meters 
(109,000 cubic yards). 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dol/era) 

~~lllilll& am~a aa~a 1831 aaaa lUI li'IQ ~Ill fiiKel· 
FUSRAP ·Wayne Site 

Assessment 200 1,000 
Remedial Action 6,567 7,423 5,533 58 97,904 

Tgtel §7§7 74?3 §§33 §' pe eg• 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dolfiJrs. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Wayne site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dol/era) 

f!188'?999 aPPp 29'9 39'' IMQ IM§ Life sve'•* 
Environmental Restoration 6,767 7,423 5,533 58 96,904 

• Tots/ Life Cycle Is the sum of the annual costs In constant FY 1996 dolfiJrs. 
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GLOSSARY 

Actinides. Elements with atomic numbers from 90 to 103. 

Agreement-in-Principle. An agreement between the Department of Energy and a state that describes commitments 
by the Department to fund certain activities, generally environmental oversight, monitoring, site access, and 
emergency response initiatives, performed by the state at a facility. 

Alluvium. Sedimentary material deposited by flowing water. 

Alternative Cases. Cases that reflect ways the Base Case could change if various policy decisions were made. They 
examine three areas likely to affect total costs: (1) land use, (2) program and project scheduling, and (3) a"minimal 
action" scenario. 

Americium. A manmade transuranic element; the next element following plutonium on the periodic table. 

Assay. The qualitative or quantitative analysis of a substance often used to determine the proportion of isotopes in 
radioactive materials. 

Atomic Energy Commission. Created by the United States Congress in 1946 as the civilian agency responsible for 
producing nuclear weapons. It also researched and regulated atomic energy. In 1975, its weapons production and 
research activities were transferred to the Energy Research and Development Administration, and its regulatory 
responsibility was given to the new Nuclear Regulatory Commission. 

Base Case. The primary total program estimate in the 1995 Baseline Report that best represents the most likely 
activities and costs under current projections. 

Baseline. A quantitative expression of planned costs, schedule, and technical requirements for a defined project. 
Baselines should include criteria to serve as a standard for measuring the status of resources and the progress of a 
project. 

Baseline Environmental Management Report (Baseline Report). Congressionally mandated report prepared by 
the Secretary of Energy to estimate the cost and schedule of cleaning up the nation's nuclear weapons complex. 

Beryllium. A high-melting, lightweight, corrosion-resistant, rigid, steel-gray metallic element used as a moderator 
and reflector in nuclear reactors. 

Bioremediation. The process of using microorganisms to degrade or break down hazardous materials. The 
Department of Energy has used this remediation technique on environmental management projects. 

Burial Grounds. Areas designated for near-surface disposal of containers of low-level radioactive waste and 
obsolete or worn-out radioactively contaminated equipment. 

Byproduct. Radioactive material from producing or processing nuclear materials. Some byproducts have beneficial 
commercial uses. 
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Caisson. Underground cylindrical concrete and metal vault. 

Canister. A container for radioactive solid waste forms such as solidified high-level liquid waste and spent nuclear 
fuel. 

Canyon. A vernacular term for a chemical separations plant; inspired by the plant's long, high, narrow structure. Not 
all chemical separations plants are canyons. 

Characterization. Sampling, monitoring, and analysis activities to determine the extent and nature of contamination 
at a facility or site. Characterization provides the necessary technical information to develop, screen, analyze, and 
select appropriate cleanup techniques. 

Chemical Separation. A process for extracting uranium and plutonium from dissolved spent nuclear fuel and 
irradiated targets. The fission products that are left behind are high-level waste. Chemical separation is also known 
as reprocessing. 

Cladding. The outer layer of metal over the fuel pellets of a nuclear reactor fuel element. Cladding on the 
Department of Energy's spent fuel is usually aluminum or zirconium. 

Cold War. A conflict over ideological differences between the United States and the Soviet Union carried on by 
methods short of sustained military action. 

Cold War Mortgage. The cost and effort associated with addressing the unprecedented environmental legacy of 50 
years of nuclear weapons production. 

Compliance Agreement. Legally binding agreement between regulators and regulated entities that sets standards and 
schedules for compliance with environmental statutes. 

Comprehensive Environmental Response, Compensation, and Liability Act. A federal law enacted in 1980 that 
governs the cleanup of hazardous, toxic, and radioactive substances. The Act and its amendments created a trust 
fund, commonly known as Superfund, to finance the investigation and cleanup of abandoned and uncontrolled 
hazardous waste sites. This act is also commonly referred to by its acronym, CERCLA. 

Consent Order. A legally binding document that delineates actions previously agreed upon by the parties in a 
litigation. In the case of the Department of Energy, a Consent Order outlines planned Department actions to 
remediate environmental problems in return for the other party's consent to cease litigation. 

Constant Dollars. A term that represents a dollar value adjusted for changes in prices. Dollars in the future are 
adjusted by stripping out inflation by dividing current dollar amounts by an appropriate index, a process known as 
deflating. The result is a constant dollar series as it would exist if prices and transactions were the same in all 
subsequent years as the base year. Any changes in such a series would reflect only changes in the real volume of 
goods and services. The Baseline Report cost projections are in constant dollars. 

Current Dollars. A term that represents the dollar value of goods or services in terms of prices current at the time the 
goods or services were sold (inflation factors are present). 

Decommissioning. Retirement of a nuclear facility, including decontamination and/or dismantlement. 

Decontamination. Removal of unwanted radioactive or hazardous contamination by a chemical or mechanical 
process. 
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Department of Energy. The cabinet-level U.S. Government agency responsible for nuclear weapons production and 
energy research and the cleanup of hazardous and radioactive waste at its sites. It was created from the Energy 
Research and Development Administration and other Federal Government functions in 1977. 

Discounting. The process of converting a stream of returns or costs incurred over time to a single present value. 

End State. The physical state of a site after it has been treated or remediated. 

Encapsulation. A process whereby waste is placed and sealed in casks, cans, or other containers to prevent the 
material from moving through the environment. 

Enriched Uranium. Uranium that, as a result of the process of enrichment, has more uranium-235 than natural 
uranium. 

Environmental Contamination. The release into the environment of radioactive, hazardous, and toxic materials. 

Environmental Impact Statement. A report that documents the information required to evaluate the environmental 
impact of a project. It informs decisionmakers and the public of the reasonable alternatives that would avoid or 
minimize adverse impacts or enhance the quality of the environment. 

Environmental Management Program. An Office of the Department of Energy that was created in 1989 to oversee 
the Department's waste management and environmental cleanup efforts. Originally called the Office of 
Environmental Restoration and Waste Management, it was renamed in 1993. 

Environmental Protection Agency. A federal agency established in 1970 to enforce environmental laws, including 
the Resource Conservation and Recovery Act; the Comprehensive Environmental Response, Compensation, and 
Liability Act; and the Toxic Substances Control Act. 

Environmental Restoration. Although usually described as "cleanup," this function encompasses a wide range of 
activities, such as stabilizing contaminated soil; treating ground water; decommissioning process buildings, nuclear 
reactors, chemical separations plants, and many other facilities; and exhuming sludge and buried drums of waste. 

Feasibility Study. An analysis of the practicality of a proposal such as a description and analysis of the potential 
cleanup alternatives for a site. The Feasibility Study emphasizes data analysis and usually recommends selecting a 
cost-effective alternative. It is usually performed with and uses data from a Remedial Investigation; together, they are 
commonly referred to as a "RIIFS" or Remedial Investigation/Feasibility Study. 

Federal Facility Agreement. A type of compliance agreement stemming from section 120 of the Comprehensive 
Environmental Response, Compensation, and Liability Act, which requires written agreement for compliance 
activities among the Department, the state, and the Environmental Protection Agency. 

Federal Facility Compliance Act. A federal act that requires the Department of Energy to develop and submit to 
states or the U.S. Environmental Protection Agency plans for developing mixed waste treatment capacity and 
technologies. 

Fiscal Year. A 12-month period for which an organization plans the use of its funds. In the Federal Government this 
period extends from October 1 through September 30 of the following calendar year. Fiscal year is commonly written 
"FY". 
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Fissile. Capable of being split by a low-energy neutron. The most common fissile isotopes are uranium-235 and 
plutonium-239. 

Fissile Material. A specific set of nuclear materials, such as uranium-235 and plutonium-239, that may be used in 
making a nuclear explosive for a weapon. It does not include fissile materials present in spent nuclear fuel or 
irradiating targets from reactors. 

Fission Products. The large variety of smaller atoms, including cesium and strontium, left over after splitting 
uranium and plutonium. Most of these atoms are radioactive, and they decay into other isotopes. There are more than 
200 isotopes of 35 elements in this category. Most of the fission products in the United States are found in spent 
nuclear fuel and high-level waste. 

Formerly Utilized Sites Remedial Action Program (FUSRAP). A federal program initiated in 1974 to identify and 
remediate sites around the country that were contaminated during the 1940s and 1950s as a result of researching, 
developing, processing, and producing uranium and thorium, and storing processing residues. 

French Drain. A chemical disposal well. 

Full-Time Equivalent. Equal to one work year, or 2,080 nonovertime hours. For example, two employees who work 
half-time count as one Full-Time Equivalent. 

Future Use Site Working Group. A diverse group of state, Tribal, and local government and community 
representatives who worked together to formulate future-use recommendations for some sites. 

Gaseous Diffusion. The process used to make enriched uranium in the United States. 

Geological Repository. A mined facility for disposal of radioactive waste that uses waste packages and the natural 
geology as barriers to provide waste isolation. 

Glovebox. A sealed box with gloves attached to the wall, used to handle some radioactive materials. It is often filled 
with an inert gas and fitted with a filtered ventilation system. 

Greater-Than-Class C. Low-level waste disposal criteria specified by the Nuclear Regulatory Commission based on 
concentration of radionuclides (Classes A, B, and C) that exceed the low-level waste limits for Class C and that are 
used to designate the waste as generally unacceptable for near-surface disposal. 

"Green Fields." The most unrestricted alternative land-use case, characterized by actively removing or destroying 
contaminants in all media. These cases are "ideals" impractical to implement as alternatives. 

Half-Life. The time it takes for an isotope to lose half of its radioactivity. 

Highly Enriched Uranium. Uranium with more than 20 percent of the uranium-235 isotope, used for making 
nuclear weapons and also as fuel for some isotope production, research, and power reactors. Weapons-grade uranium 
is a subset of this group. 

Holding Pond. A structure built to contain large volumes of liquid waste to ensure that it meets environmental 
requirements prior to release. 

Hydrauger. A horizontal drain installed to stabilize a slope. 
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In Situ. In place. 

"Iron Fence." The most-restricted alternative case for land use. It is characterized by containing, rather than actively 
remediating, contaminated sites. This means that soil and buried waste sites would be capped, ground-water 
contamination would be controlled from spreading by hydraulic controls and barriers, and facilities would be 
entombed. 

Irradiate. To expose to ionizing radiation, usually in a nuclear reactor. Targets are irradiated to produce isotopes. 

Isotopes. Forms of the same chemical element that differ only by the number of neutrons in their nucleus. Most 
elements have more than one naturally occurring isotope. Many isotopes have been produced in reactors and 
scientific laboratories. 

Land Use. The ultimate uses to be permitted for currently contaminated lands, waters, and structures at each 
Department of Energy installation. Land-use decisions will strongly influence the cost of environmental management. 

Land/arming. Biological degradation involving the incorporation of waste into soil. The technique relies on healthy 
soil microorganisms to metabolize the waste components. This chemical degradation renders waste safer, if not 
completely safe. 

Landlord. Activities that involve the physical operation and maintenance of Department of Energy installations. 
Specific tasks vary but generally include providing utilities, maintenance, and general infrastructure for the entire 
installation. 

Leachfield. A subsurface structure built to distribute liquids across a suitable area for disposal. 

Legacy Waste. Any waste within a complex that was generated by past weapons production or research activities and 
is in storage awaiting treatment or disposal. 

Life-Cycle Cost Estimate. The cost to complete the mission of the Environmental Management program. 

Lithium. The lightest metal, and the third lightest element. Lithium has two naturally occurring isotopes, lithium-6 
and lithium-7. Lithium-6 targets are irradiated to manufacture tritium. 

Lithology. The gross physical character of a rock; or the microscopic study, description, and classification of rocks. 

Manhattan Project. The U.S. Government project that produced the first nuclear weapons during World War II. 
Started in 1942, the Manhattan Project formally ended in 1946. The Hanford Site, Oak Ridge Reservation, and Los 
Alamos National Laboratory were created for this effort. The project was named for the Manhattan Engineer District 
of the U.S. Army Corps of Engineers. 

Materials in Inventory Initiative. Established in February 1995 by the Department of Energy to quantify surplus 
materials and identify potential associated concerns. This initiative encompassed materials in storage that are not 
currently in use, that have not been used for a period of at least one year, and that are not expected to be used within 
the next year. Categories of materials to be reviewed include: scrap metals, enriched and natural uranium, lithium, 
sodium, chemicals, plutonium and other Nuclear Materials Management Safeguards System-tracked materials, and 
lead. 
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Materials in Inventory. Materials that are not currently in use (that is, have not been used during the last year and 
are not expected to be used within the coming year) and have not been designated as waste or set aside by the Nuclear 
Weapons Council for national defense purposes. For nuclear materials, "not currently in use" is synonymous with 
"inactive," per Department of Energy Order 5660.1B. 

Minimal Action. An alternative scenario that completely rescopes projects and activities to minimize costs while 
maintaining Base Case human health and environmental risks and without the restrictions of current environmental 
regulations or agreements. One of three alternative cases analyzed as part of the Baseline Report. 

Mixed Waste. Waste containing both radioactive and hazardous constituents. 

National Defense Authorization Act. The federal law, enacted in 1994, that required the Secretary of Energy to 
prepare the Baseline Report. 

National Environmental Policy Act. A federal law, enacted in 1970, that requires the Federal Government to 
consider the environmental impacts of, and alternatives to, major proposed actions in its decisionmaking processes. It 
is commonly referred to by its acronym, NEP A. 

National Priorities List. The Environmental Protection Agency's list of the most serious uncontrolled or abandoned 
hazardous waste sites identified for possible long-term remedial action under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). The list is based primarily on the score a site receives from 
the Environmental Protection Agency Hazard Ranking System. The Environmental Protection Agency is required to 
update the National Priorities List at least once a year. 

No Further Action. A determination made, based upon technical evidence, that remedial action is not warranted at a 
given site. 

No Radioactivity Added Policy. A Department of Energy policy that forbids the release of materials originating in 
radiological control areas unless they are proven to be uncontaminated. 

Nonproliferation. Efforts to prevent or slow the spread of nuclear weapons and the materials and technologies used 
to produce them. 

Nuclear Material and Facility Stabilization. An Environmental Management subprogram that manages the transfer 
to Environmental Management of the responsibilities and facilities that formerly belonged to the nuclear weapons 
program. Several sites already have been transferred to Environmental Management for deactivation and subsequent 
cleanup. As other sites are transferred to Environmental Management, the existing resources (funding and personnel) 
also will be transferred to Environmental Management. 

Nuclear Reactor. A device that sustains a controlled nuclear fission chain reaction. 

Nuclear Weapons Complex. The chain of foundries, uranium enrichment plants, reactors, chemical separation 
plants, factories, laboratories, assembly plants, and test sites that produced nuclear weapons. Sixteen major U.S. 
facilities in 12 states formed the nuclear weapons complex. 

Operable Unit. Organizational unit used to clean up a site. It may address geographical portions of a site, specific 
site problems, or initial phases of an action. It may also consist of any set of actions performed over time or any 
actions that are concurrent but located in different parts of a site. 
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Occupational Safety and Health Act. The enabling legislation for the Occupational Safety and Health 
Administration (OSHA), designed to set health and safety standards for the work place. 

Outyears. The budget years beyond the planning year. For the FY 1997 budget, the budget year is FY 1997, the 
planning year is FY 1998, and the outyears are FY 1999 and beyond. 

Pitcheblende. Uranium oxide (U30 8). It is the main component of high-grade African or domestic uranium ore and 
also contains other oxides and sulfides, including radium, thorium, and lead components. 

Plutonium. A manmade fissile element. Pure plutonium is a silvery metal that is heavier than lead. Material rich in 
the plutonium-239 isotope is preferred for manufacturing nuclear weapons, although any plutonium can be used. 
Plutonium-239 has a half-life of 24,000 years. 

Pollution Prevention Program. The use of materials, processes, and practices, including recycling activities, that 
reduces or eliminates the generation and release of pollutants, contaminants, hazardous substances, and waste into 
land, water, and air. The overall objective of the program, which was established by the Office of Environmental 
Management in 1991, is to minimize pollutant generation and release by implementing cost-effective technologies, 
practices, and policies. 

Polychlorinated Biphenyls (PCBs). A group of commercially produced organic chemicals used since the 1940s in 
industrial applications throughout the nuclear weapons complex. Polychlorinated biphenyls are found in many 
gaskets and large electrical transformers and capacitors in the gaseous diffusion plants. They have been proven to be 
toxic to both humans and laboratory animals. 

Pondcrete. The process of mixing materials from ponds with concrete to immobilize waste constituents in the 
material. 

Potentially Responsible Party. A designation under the Comprehensive Environmental Response, Compensation, 
and Liability Act that identifies a user or past user of a facility as having legal responsibility for contamination at a 
site. 

Present Value. The dollar sum that, when available now and invested at a prevailing interest rate, will equal a given 
value at a defined date in the future. 

' Production Reactor. A nuclear reactor designed to produce manmade isotopes. Tritium and plutonium are made in 
production reactors. The United States has 14 such reactors: nine at the Hanford Site and five at the Savannah River 
Site. Some research reactors are also used to produce isotopes. 

Program Direction. Activities that include salaries and benefits for all federal Full-Time Equivalents at 
Headquarters and the field offices. 

Program Management. Activities that include planning, monitoring, and reporting of ongoing activities, 
cost/schedule tracking, clerical, other administrative support, and grants to states and localities. 

Program and Project Scheduling. The prioritization of environmental management activities and the expenditures 
related to them. One of the three alternative cases analyzed as part of the Baseline Report. 

Radioactive. Of, caused by, or exhibiting radioactivity. 
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Radioactivity. The spontaneous emission of radiation from the nucleus of an atom. Radionuclides lose particles and 
energy through this process. 

Radioisotope. A radioactive isotope. 

Radionuclide. A radioactive species of an atom. Tritium, strontium-90, and uranium-235 are radionuclides. 

Receptor. Any person, plant, or animal that could be exposed to various contaminants in a pathway. 

Record of Decision (ROD). A public document that explains the cleanup alternatives to be used at National 
Priorities List sites where, under the Comprehensive Environmental Response, Compensation, and Liability Act, trust 
funds pay for the cleanup. 

Remedial Investigation. The Comprehensive Environmental Response, Compensation, and Liability Act process of 
gathering the data necessary to determine the nature and extent of contamination at a Comprehensive Environmental 
Response, Compensation, and Liability Act site, establishing criteria for cleaning up the site, identifying preliminary 
alternatives for remedial action, and supporting the technical and cost analyses of the alternatives. The Remedial 
Investigation is usually done together with the Feasibility Study. Together, they are usually referred to as the 
"Remedial Inve,stigation/Feasibility Study." 

Reprocessing. Synonymous with chemical separations. 

Research Reactor. A class of nuclear reactors used to do research into nuclear physics, reactor materials and design, 
and nuclear medicine. Some research reactors also produce isotopes for industrial and medical use. 

Residual Contamination Standards. The amount and concentrations of contaminants in soil, water, and other media 
that will remain following environmental management activities. 

Resource Conservation and Recovery Act (RCRA). A federal law enacted in 1976 to address the treatment, storage, 
and disposal of hazardous waste. 

Saltcake. A cake of dry crystals of nuclear waste found in high-level waste tanks. 

Scheduling/Transfer Unit. The basic operational unit used within the Nuclear Material and Facility Stabilization 
program to group buildings. 

Scintillation Cocktail. Organic chemical solutions that produce light when bombarded with radiation. These liquids 
are a major component of institutional low-level waste. 

Site Characterization. An onsite investigation at a known or suspected contaminated waste or release site to 
determine the extent and type(s) of contamination. 

Slag. A waste product from blast furnaces that is mixed with decontaminated filtrate, cement, and fly ash to form 
grout, which is a stable disposal waste form. 

Sludge. Slushy matter or sediment such as that precipitated by the treatment of waste. 

Sluicing. Using low-pressure high-volume streams of water to mobilize waste. 
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Slurry. A viscous liquid with a high solids content. 

Small Sites Initiative. An initiative of the Environmental Restoration program to target small sites for completion. 
Sites with less than $150 million in estimated cleanup costs are to be completed as rapidly as possible to return land 
and facilities to other uses and reduce fixed infrastructure costs. Sites in the Formerly Utilized Sites Remedial Action 
Program (FUSRAP), the Uranium Mill Tailings Remedial Action (UMTRA) program, and 36 other small sites are 
included. 

Spent Nuclear Fuel. All irradiated nuclear fuel that is discharged from Department of Energy production reactors, 
university and government research reactors, foreign research reactors with fuel of U.S. origin, and naval nuclear 
propulsion reactors. 

Stakeholder. Anyone interested in, or affected by, Department of Energy activities. Stakeholders have varying levels 
of concern about the Environmental Management program and varying levels of expertise. 

Superfund. A term commonly used to refer to the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). 

Surplus Facility Inventory Assessment. A two-year assessment, beginning in October 1993, that baselined the 
Department of Energy's surplus inventory and characterized those assets for transfer to the Environmental 
Management program. 

Thallium. A sparsely but widely distributed poisonous metallic element with an atomic number of 81 and atomic 
weight of204.383. 

Thorium. An element that is a byproduct of the decay of uranium. 

Toxic Substances Control Act. A federal law enacted in 1976 to protect human health and the environment from 
unreasonable risk caused by manufacturing, distribution, use, disposal of, or exposure to, substances containing toxic 
chemicals. 

Transuranic Elements. All elements beyond uranium on the periodic table; that is, all elements with a number 
greater than 92. All transuranic elements are manmade. They include neptunium, plutonium, americium, and curium. 

Transuranic Waste. Waste material contaminated with uranium-233 and its daughter products, certain isotopes of 
plutonium, and nuclides with an atomic number greater than 92 (uranium); each with half-lives greater than 20 years 
and in concentrations of more than one ten-millionth of a curie per gram of waste. It is produced primarily by 
reprocessing spent fuel and by using plutonium to fabricate nuclear weapons. 

Tri-Party Agreement. A compliance agreement among the Department of Energy, the host state, and the 
Environmental Protection Agency to determine the actions to be taken to remediate a site. 

Tritium. The heaviest isotope of the element hydrogen. It is three times heavier than hydrogen. Tritium gas is used 
to boost the explosive power of most modern nuclear weapons, inspiring the term, "hydrogen bomb." It is produced in 
production reactors and has a half-life of over 12 years. 

TRUPACT-/1. A Nuclear Regulatory Commission-certified container designed specifically for transuranic waste 
transportation. 

Unadjusted Total Life-Cycle Costs. Total life-cycle costs without productivity savings. 
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Uranium. The basic material for nuclear technology. It is a slightly radioactive naturally occurring heavy metal that 
is more dense than lead. Uranium is 40 times more common than silver. 

Uranium Mill. A plant where uranium is separated from ore taken from mines. 

Uranium Mill'Tailings Radiation Control Act (UMTRA) of 1978. The act that directed the Department of Energy 
to provide for stabilization and control of the uranium mill tailings from inactive sites in a safe and environmentally 
sound manner to minimize radiation health hazards to the public. It authorized the Department to undertake remedial 
actions at 24 designated inactive uranium-processing sites and at an estimated 5,048 vicinity properties. 

Uranium Mill Tailings. The sand-like materials left over from the separation of uranium from its ore. More than 99 
percent of the ore becomes tailings. 

Vitrification. The process by which waste is transformed from a liquid or sludge into an immobile solid that traps 
radionuclides and prevents waste from contaminating soil, ground water, and surface water. The Department of 
Energy has selected vitrification processes to solidify and stabilize certain forms of radioactive and hazardous waste. 
This process does not reduce radioactivity. The Department of Energy will use borosilicate glass to immobilize its 
high-level radioactive waste. 

Waste Isolation Pilot Plant. A geologic repository intended to provide permanent deep underground disposal for 
transuranic waste. If approved, the Waste Isolation Pilot Plant is expected to open in 1998. 

Waste Management. Activities that include treating, storing, and disposing of high-level radioactive waste, 
transuranic waste, low-level radioactive waste, low-level mixed waste, hazardous chemical waste, and sanitary waste. 

Work Area Grouping (WAG). A basic organizational unit of sites used to manage areas that are similarly 
contaminated. 
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READER'S GUIDE TO THE SITE SUMMARIES 

INTRODUCTION 

Volumes ll and ill present the site data and assumptions used to develop the Base Case for the 1996 Baseline 
Environmental Management Report. Department of Energy field personnel obtained the raw data from existing 
information sources and employed site-specific assumptions in concert with programmatic assumptions and guidance 
developed by Headquarters personnel. Headquarters personnel then integrated and modified the data to ensure that it 
addressed complex-wide constraints, such as funding and waste management capacity. 

The site summaries are presented by state in two volumes. Volume ll covers Alaska through New Jersey and Volume 
ill covers New Mexico through Wyoming. The information represents the best data and assumptions available as of 
October 1995. The assumptions have a significant influence on the scope, schedule, and total cost of the 
Environmental Management program; however, they can change for a variety of reasons: continuing reductions in the 
Department's budgets; revisions to current federal, state, or local regulations; renegotiation of compliance 
agreements; modification of future land-use goals; shifts in national priorities; and discovery or application of new 
technologies. Consequently, the numbers presented in the site summaries do not represent outyear budget requests by 
the field installations. 

The individual site summaries do not represent stand-alone documents. For example, the national assumptions 
described in Volume I are not repeated in the site summaries. The national assumptions used and the methodology 
employed to generate the site summaries must be clearly understood prior to reviewing the data portrayed. The 
methodology is described in Volume I, Appendix C. Also, costs for addressing issues at Environmental Management 
program sites are often accounted for at other installations. For example, costs for transportation and disposal 
associated with all transuranic waste generated within the Environmental Management program are principally 
accounted for in the Waste Isolation Pilot Plant site summary in New Mexico. Further, not all the data can be 
depicted concisely. The supporting documentation used to prepare these site summaries, however, is available for 
review at the field installations. Some sites, such as Hanford, produced an extensive stand-alone baseline report, 
which is available from the sites upon request. Points of contact are listed in the stakeholder sidebars in each site 
summary. 

This Reader's Guide, Table of Contents, and Glossary are repeated in Volumes ll and ill for convenience. 

FORMAT 

The site summaries provide specific information about the activities and projected costs at each site as required by the 
1995 National Defense Authorization Act (see Volume I, Appendix A). Each summary provides a brief discussion of 
the site's past, current, and future missions, which is followed by discussions of the projects and activities necessary to 
manage and remediate the site. Estimated costs and schedules are also provided. The projects and activities are 
organized by major program area: Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste 
Management. Landlord site maintenance activities also are addressed, where applicable. The national Science and 
Technology program is discussed in the Headquarters site summary. Detailed descriptions of each of these major 
program areas appear in Volume I, Chapter 2. 

All summaries include relevant portions of the outline provided in the Contents box on the following page. Most sites 
do not require the use of all listed components. For example, three national programs -the Uranium Mill Tailings 
Remedial Action (UMTRA) program, the Formerly Utilized Sites Remedial Action Program (FUSRAP), and the 
Nevada Offsites program- are conducted exclusively within the scope of Environmental Restoration and, therefore, 
do not require Nuclear Material and Facility Stabilization program or Waste Management program sections. Each of 
these national programs is introduced in a program summary- UMTRA program in the New Mexico section, 
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FUSRAP in the Tennessee section, and Nevada Offsite program in the Nevada section - that addresses 
programmatic issues. All costs are apportioned, however, to the individual sites. 

The Albuquerque, Chicago, Oakland, Oak Ridge, and Ohio Operations offices, as well as the Headquarters offices in 
Maryland and Washington, D.C., do not pose any environmental liability. Therefore, costs are limited to direct 
program management, support, and direction provided for the sites under their jurisdiction. 

The national Science and Technology research centers- the Western Environmental Technology Office in Montana, 
the Pittsburgh Energy Technology Center in Pennsylvania, and the Morgantown Energy Technology Center in West 
Virginia - also pose no environmental liability to the Department. All costs are related to technology development and 
are included within the national Science and Technology program estimates in the Headquarters site summary. 

VOLUMES II and Ill CONTENTS 

I Main Sections J 

Facility Mission: Past, present, and future missions. 

Future Use: Assumed Base Case future site use. 

Nuclear Material and Facility Stabilization: Stabilization and 
deactivation of surplus facilities. 

Environmental Restoration: Remediation of contaminated 
environmental media and facility decommissioning after 
deactivation is complete. 

Waste Management: Treatment, storage, and disposal of past, 
present, and future generated waste. 

Landlord Activities: Infrastructure maintenance, and 
safeguards and security activities. 

Description of Personnel: Current and future personnel 
requirements. Includes tabular breakout by job classification. 

Tables 

State Total and Site Total: Each includes two sub-tables: 
(1) annual costs for five years; and 
(2) five-year annual averages for the total life cycle. 

Nuclear Material and Facility Stabilization Activity Estimated 
Co1n Table: The Hanford and Savannah River sites are presented 
by scheduling transfer unit by phase (stabilization, deactivation, 
surveillance and maintenance) because their data is supported by 
baseline estimates. Rocky Flats, Idaho National Engineering 
Laboratory, and the Oak Ridge Reservation sites are presented by 
phase because less rigorous supporting data are available. The 
remaining sites that require stabilization/deactivation activities are 
presented as single line totals because data relies exclusively on 
parametric modeling. 

Environmental Restoration: Breaks out costs by geographic 
area (waste area grouping, operable unit, etc.) by assessment and 
remedial action. Site-wide costs include decommissioning, long
term surveillance and monitoring, and direct program 
management and support. 

Funding Estimates: Defense/nondefense funding breakouts. 
Waste Management Projects: Lists major facility projects but is 

Comparison with Previous Estimate: Differences between this not a total cost table. 
report and the 1995 Baseline Report. 

Sidebars 

Stakeholder Interactions: Site-specific public participation 
activities and points of contact. 

Technology Research and Development Activities: 
Highlighted projects. 

Regulatory Issues: Significant and/or impending issues. 

Contracting Opportunities: Procurement contracts. 

Waste Minimization and Pollution Prevention: Highlighted 
activities and major accomplishments to date. 
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Waste Management Activity: Breaks out costs for each waste 
type by treatment, storage, and disposal. Site-wide costs include 
direct program management and support. 

Landlord Activities: Depicts direct costs of maintaining site 
infrastructure at sites where the Environmental Management 
program is the landlord. 

Defense/Nondefense: Depicts estimated funding required by the 
two Congressional accounts. 

Cost Comparison: Compares the 1995 and 1996 Base Case 
results. 

Maps 

Overall State, Local Area, and Site Maps: Provided for each site. 

Other Maps May Include: Future Use, Nuclear Material and 
Facility Stabilization, Environmental Restoration, Waste 
Management. 



ADDITIONS 

Major Activity Milestone tables appear under the program sections as opposed to one chart per site in the 1995 
report. These charts provide completion dates for major program activities. In the 1995 Baseline Report, costs for 
direct program management and support functions were portrayed in a stand-alone section. The 1996 report 
apportions these costs as a line item in the applicable program area (Nuclear Material and Facility Stabilization, 
Environmental Restoration, and Waste Management). In addition, sidebars highlight site-specific stakeholder 
interactions, technology development activities, regulatory issues, and pollution prevention and waste minimization 
initiatives. 

Future Use 

A "Future Use" section was added to the 1996 Baseline Report site summaries. It depicts the assumed future use of a 
site as currently envisioned by the Department and stakeholders. Discrepancies between the information gathered by 
the field representatives and the current assumptions held by· the Department or stakeholders are clearly identified. 
The six future land-use categories are defined in Volume I, Chapter 6. A summary table defining the future-use 
categories is presented below. 

DisposaV 
Storage Area 

(Controlled Access) 

Industrial 

Open Space 

Recreational 

Residential 

Agricultural 

Land Use Categories Used for the 1996 Baseline Report 

Restricted access areas maintained by the Department for secure storage or disposal of nuclear 
materials or waste. Access by unauthorized persons is prevented via barriers and security forces. 
Wildlife and plants are controlled or removed. This category also is known as "controlled access." 

Active industrial facility where use of ground water may be restricted. 

Posted areas reserved generally as buffer or wildlife management zones; permits occasional use of 
surface area by Native Americans or other authorized parties. Access to or use of certain areas may 
be prevented by passive barriers (e.g., where soil is capped). Limited hunting or livestock grazing 
may be allowed. 

Unfenced areas where daytime use for recreational activities (e.g., hiking, biking, sports), hunting, 
and some overnight camping is allowed. Fishing may be limited to catch-and-release. 

Unfenced areas where permanent residential use predominates. There is no restriction on surface 
water, but ground water use may be restricted. 

Unfenced areas where subsistence or commercial agriculture predominates without restriction on 
surface or ground-water use. 

Description of Personnel 

A "Description of Personnel" section was added that describes the personnel required to complete activities or 
projects, the contracting mechanism used at each site, and the projected future personnel needs. The 1995 National 
Defense Authorization Act required that the Department discuss in the 1996 Baseline Report the personnel required 
to perform the work at the sites. Based on this requirement, sites were asked to provide a count of their human 
resource needs by program for a three-year period, beginning in FY 1996. They were also asked to breakout their 
counts by federal and contract (both direct and indirect) employees. The projections of Full-Time Equivalent levels, 
as reported in the site summaries, are an estimate of personnel requirements necessary to meet Base Case funding 
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levels rather than the Administration's outyear budget targets. These estimates were developed for analyses purposes 
and are not intended to supersede or replace any personnel requirements established by the Department of Energy. 
See the box below for the description of labor categories. 

Comparison With Previous Estimate 

A "Comparison with Previous Estimate" section that tabulates and describes the cost differences between the 1995 
Baseline Report and the 1996 Baseline Report is provided. Cost comparisons for the UMTRA, FUSRAP, and 
Nevada Offsite program sites are consolidated in their program introduction site summaries. 

APPROACH 

The process used to develop the 1996 site summaries was similar to the process used for the 1995 Baseline 
Environmental Management Report. However, the 1996 Baseline Report provides more accurate and complete 
information regarding the approach and assumptions used to complete this life-cycle cost estimate. Last year, the 
program was not fully prepared to develop life-cycle costs at the site level. This year, the sites received the time and 
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support needed to complete their own estimates. By moving the estimating process closer to the knowledge base, the 
Department achieved better quality results, increased the sites' understanding of the estimating process, empowered 
the sites to define long-range assumptions and outline potential long-term strategies, and improved communications 
and integration across sites, program areas, and other Department of Energy Secretarial Offices. 

To ensure compliance with the requirements set forth in the 1995 National Defense Authorization Act, Headquarters 
developed guidance for the field installations, suggesting how they should prepare cost data and site summaries. The 
guidance included relevant portions of the overall methodology, as discussed in detail in Volume I, Appendix C, and 
national assumptions regarding the Environmental Management program (see Volume I, Chapter 3). 

The field representatives used existing information to develop their data and initial narratives and exercised 
professional judgment regarding various aspects of their sites where decisions are yet to be made. Headquarters 
program managers and Baseline Environmental Management Report project representatives reviewed the initial 
drafts, and returned them to the field representatives with specific recommendations. 

Following the field's second submission, Headquarters representatives integrated the results in accordance with the 
project's methodology. After the integration model compiled and modified the data submitted by the field to meet 
funding, waste capacity, and other programmatic constraints, field and Headquarters representatives conducted 
additional review cycles. The results of this iteration were used to form the Base Case presented in this volume. 

DATA PRESENTATION 

The shaded area in the State Total Tables and Site Total Tables represents the annual Base Case results for the first 
five years. These numbers were generated between June and October 1995. The numbers presented immediately 
below the shaded area reflect the FY 1996 appropriation and the FY 1997 Congressional budget request. Because 
these numbers were not available until Nov. 15, 1995 and March 18, 1996, respectively, they are not incorporated in 
the Base Case. However, these numbers represent the new compliance level (the funding level required to meet all 
current compliance agreements) for the Environmental Management program. The impact of these modifications on 
the Base Case will be determined in the next edition of the Baseline Environmental Management Report. The 
numbers in the shaded area and the new compliance funding levels are reported in current year dollars (three percent 
annual inflation). 

Additional estimated cost tables (for the state and site) are for activities (nuclear material and facility stabilization, 
environmental restoration, waste management, and landlord) and funding sources (defense/nondefense). [Note: 
Congress appropriates funds to the Environmental Management program in two accounts: (1) defense and (2) 
nondefense.] The results presented in these tables are five-year annual averages over the life cycle. These estimated 
costs and funding profiles are reported in constant 1996 dollars (no inflation), which is the standard approach used for 
making long-range cost projections. 
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Project Gasbuggy ----....., 

Shiprock ------, 

Ambrosia Lake ---

Inhalation Toxicology --
Research Institute 

Pagano Salvage Yard** ---

Holloman Air Force Base --
(reported under Sandia 

National Laboratory/ 
New Mexico, Offslte Areas) 

Chupadera Mesa, White ________ _.. 

Albuquerque Operations Office 

Uranium Mill Tailings Remedial Action Project Office 

Sandia National Laboratories/New Mexico 

South Valley Superfund Site 

Los Alamos National 
Laboratory 

BayoCanyon 
(completed FUSRAP site)* 

Acid/Pueblo Canyon 
(completed FUSRAP site)* 

Waste Isolation Pilot Plant 
and National Transuranlc 
Waste Program Office 

'------ Project Gnome-Coach Test Sands Missile Range 
(completed FUSRAP site)* • Completed FUSRAP sites are summarized In the national 

program discussion located In the Tennessaa section. 

•• Summaries are not provided lor completed facilities 
that do not pose additional liability to the Environmental 
Management program. 
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Albuquerque Operations Office 
Ambrosia Lake 
Inhalation Toxicology Research Institute 
Los Alamos National Laboratory 
Project Gas Buggy and Gnome Coach Sites 
Sandia National Laboratories/New Mexico 
Shiprock 
South Valley Supertund Site 

Waste Isolation Pilot Plant 

Albuquerque Operations Office 
Ambrosia Lake 
Inhalation Toxicology Research Institute 
Los Alamos National Laboratory 
Project Gas Buggy and Gnome Coach Sites 
Sandia National Laboratories/New Mexico 
Shiprock 
South Valley Supertund Site 

Waste Isolation Pilot Plant 
Total 

Albuquerque Operations Office 
Ambrosia Lake 
Inhalation Toxicology Research Institute 
Los Alamos National Laboratory 
Project Gas Buggy and Gnome Coach Sites 
Sandia National Laboratories/New Mexico 
Shiprock 
South Valley Supertund Site 
Waste Isolation Pilot Plant 
Total 

Albuquerque Operations Office 
Ambrosia Lake 
Inhalation Toxicology Research Institute 
Los Alamos National Laboratory 
Project Gas Buggy and Gnome Coach Sites 
Sandia National Laboratories/New Mexico 
Shiprock 

South Valley Supertund Site 

Waste Isolation Pilot Plant 

Total 

Estimated State Total 

{Thousands of Current Year Dollars) 

355,580 
These levels reflect the cuffent estimates lor compliance wffh applicable statutes 
and agreements (as of March t996}, see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~¥ ~ IIID·iQUU auu~ au~ a iUJ~ iUiU m~ au~u 
22,604 24,884 23,266 9,714 7,258 7,258 7,258 

239 
1,014 530 530 530 530 530 530 

114,050 95,112 81,844 60,592 51,507 48,862 48,862 
2,474 281 83 44 12 8 

28,901 45,359 21,346 20,120 22,563 18,227 17,934 
1,095 283 136 

957 705 705 
187,927 184,000 180,000 175,000 180,000 175,000 180,000 
359,260 351,154 307,911 266,000 261,870 249,885 254,584 

~au~~ auau auaD iUDU iUDI auau iUII 
7,258 7,258 7,258 7,258 7,258 7,258 7,258 

530 530 530 530 530 530 530 
46,765 38,379 38,379 38,379 38,379 38,379 38,379 

17,934 17,934 17,934 17,934 17,934 17,934 17,934 

175,000 169,000 12,028 12,028 12,028 12,028 12,028 
247,487 233,101 76,129 76,129 76,129 76,129 76,129 

cxag•g ag•a a gag aga; a gag aga; ~~gg ~ila 'Killl• 
7,258 801,536 

1,197 
530 42,177 

38,379 4,081,231 
14,511 

18,227 1,591,074 
7,569 

11,833 
12,028 8,390,473 
76,422 14,941,601 

Total Life Cycle is the sum of the annual costs in constant FY t996 dollars. 
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ALBUQUERQUE OPERATIONS OFFICE 

The Albuquerque Operations Office is located on Kirtland Air Force Base, directly south of the City of 
Albuquerque, New Mexico. 

Nuclear Material and Facility Stabilization 

Environmental Restoration 

Waste Management 

Total 

1996 Appropriation 

1997 Congressional Request 

Nuclear Materlal and Facility Stabilization 
Environmental Restoration 
Waste Management 
Total 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 

Total 

Nuclear Material and Facility Stabilization 

Environmental Restoration 
Waste Management 
Total 

Estimated Site Total 

(Thousands of Current Year Dollars) 

30,499 

28,443 
These levels reflect the current estimates for compliance wfth applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a laaa·aggg aug~ illlll illl~ auag au a~ iQ~g 
~.993 5,171 3,931 41 

11,506 12,456 12,077 2,415 

8,106 7,258 7,258 7,258 7,258 7,258 7,258 

22,604 24,884 23,266 9,714 7,258 7,258 7,258 

aaw a gag aua~ ag~g illl~ au au iiiiA 

7,258 7,258 7,258 7,258 7,258 7,258 7,258 

7,258 7,258 7,258 7~58 7,258 7,258 7,258 

aauzg au•~ illlll ill I~ a gag illll i31111 ~lSI 'XIiill• 
60,679 

192,269 

7,258 548,588 

7,258 801,536 

. Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars . 

FACILITY MISSION 

Historically, the Albuquerque Operations Office's primary mission has been to research, develop, produce, and 
maintain nuclear weapons. In recent years, this mission has evolved to include environmental management, 
science and technology, technology transfer and commercialization, and national energy objectives. In conjunction 
with its evolving mission, the Albuquerque Operations Office is charged through its Environmental Management 
programs with responsibility for the safe and efficient cleanup of national laboratories and production plants within 
its complex and within the Uranium Mill Tailings program, and administrative support to the Waste Isolation Pilot 
Plant. 

The only Environmental Management task at the Albuquerque Operations Office is to provide program direction to 
the following 11 sites operated by the Department of Energy: the Inhalation Toxicology Research Institute; the Los 
Alamos National Laboratory; the Sandia National Laboratories in New Mexico; the South Valley Superfund Site; 
the Uranium Mill Tailings Project Office (includes offsite locations); the Waste Isolation Pilot Plant 
(administrative) in New Mexico; the Kansas City Plant in Missouri; the Grand Junction Project Office (includes 
offsite locations) in Colorado; the Pantex Plant in Texas; the Pinellas Plant in Florida; and the Sandia National 
Laboratories in California. 

The Office of Defense Programs is the landlord at the Albuquerque Operations Office and is responsible for all 
infrastructure costs. The only Environmental Management costs at this site are associated with personnel 
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requirements to fulfill the program management needs of the following activities: nuclear material and facility 
stabilization, environmental restoration, and waste management. 

FUTURE USE 

The Environmental Management program management activities are expected to remain on Kirtland Air Force 
Base for the foreseeable future. In early 1995, the Base Realignment and Closure Committee considered Kirtland 
Air Force Base for closure. Kirtland Air Force Base was removed from the Committee's review list after 
successfully demonstrating that base closure would result in transferring significant support activity costs to the 
multitude of residents, such as the Department of Energy, instead of providing net savings to taxpayers. Therefore, 
this report assumes that the future use of this site will remain Industrial, with access restrictions. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

Activities associated with Nuclear Material and Facility Stabilization are conducted under the purview of the 
Projects and Facilities Management Office. In part, site planning activities include: development, implementation, 
administration, evaluation, and enforcement of compliance with the Department of Energy and with Albuquerque 
policy and guidelines concerning site development, surplus facilities assessment, transfer, safe shutdown and future 
use. 

Direct Program Management/Support 

The office also conducts planning, management, use and control of facilities and capital equipment activities. The 
majority of Nuclear Material and Facility Stabilization program near-term funding resources are allocated to the 
Pinellas Area Office for plant closure activities. The remainder of current resources assigned to the Albuquerque 
Operations Office are for compliance with the nuclear material and facility stabilization guidance to "quantify the 
total scope of the stabilization and deactivation challenge confronting the Department of Energy" by: exploring 
new options to reduce the mortgage costs of maintaining surplus facilities which the Nuclear Material and Facility 
Stabilization program will be unable to accept because of funding restraints; helping to develop guidance for 
facility shutdown, deactivation, and development of specific transition plans; developing funding profiles for 
transition management and support; and planning and scheduling facility shutdown profiles at Albuquerque 
Operations Office sites. 

ENVIRONMENTAL RESTORATION 

The main function at the Albuquerque Environmental Restoration Office is to plan, coordinate, and implement the 
Environmental Restoration program, including remedial actions and decontamination and decommissioning to 
restore the environment. 

Direct Program Management/Support 

The environmental restoration activities include program management of the 11 geographical sites listed above. 
This encompasses assessment, site characterization and cleanup, closure, and site compliance monitoring. This 
office ensures development of technical environmental restoration policy and provides specific guidance in 
partnership with contracted plants and laboratories and performs reviews and ensures that performance 
improvements are identified and implemented. Additionally, this office ensures that there is compliance with the 
Comprehensive Environmental Response, Compensation, and Liability Act and the Resource Conservation and 
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Recovery Act requirements regarding waste generation, handling, storage, transportation and disposal. Further, 
this office ensures new and innovative technologies are used in the Environmental Restoration program to promote 
program efficiency at minimum cost. The office is also responsible for monitoring cost, schedule, and technical 
baselines to ensure progress is being achieved. All of these activities are completed with close interaction between 
the Environmental Restoration program and its stakeholders, including federal, state, county and city regulatory 
agencies. 

The Uranium Mill Tailings Remedial Action Project has a specific environmental restoration mission to manage 
remedial action at 24 inactive sites nationwide. The office addresses specific aspects of the project, such as 
acquisition strategy, project control, public participation including state/Indian/local government coordination, 
quality assurance, and compliance with the National Environmental Policy Act. 

WASTE MANAGEMENT 

The main function at the Albuquerque Waste Management Office is the proper management (that is, handling and 
disposal) of waste for all the production plants and national laboratories under Albuquerque jurisdiction. This 
office also provides technical, programmatic, or administrative support to the Grand Junction Projects Office and 
the Waste Isolation Pilot Project, programmatic direction for waste operations, and external interface on waste 
issues as appropriate. Technical waste management activities include continuity of operations activities, such as 
program management, training, documentation, and safety analysis; treatment; storage; disposal; minimization and 
pollution prevention; and corrective activities. Guidance and oversight of managerial areas include program 
formulation, execution, evaluation, and integration; funds management; and assurance that sites implement 
effective public participation programs. 

Direct Program Management/Support 

Challenges result from the diverse missions of the sites under the purview of the Albuquerque Operations Office 
Waste Management program. The mix of national laboratories, production plants and project offices presents 
Albuquerque Operations Office with waste generators from Defense Programs, Environmental Management and 
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Energy Research. The Waste Management program attempts to provide consistency for program and schedule 
integration, cost estimation and funding allocation to ensure program efficiency and continuation of mission goals. 

Albuquerque's approach to managing the Waste Management program involves an approved program baseline that 
provides a standard against which accomplishments, progress, and expenditures are measured. Elements of the 
management approach include program formulation, execution, evaluation, and integration. Developing the 
Albuquerque-wide budget often requires addressing different funding scenarios in the planning process. 
Prioritization depends on factors such as health or environmental risk, compliance agreements, federal and state 
regulations, and Department Orders. Program integration allows Albuquerque to build onsite capabilities and 
explore those capabilities and functions at other Department of Energy sites to achieve cost-effective programs. 

The pollution prevention program at Albuquerque is funded in two parts: the Waste Management program funds 
site programs, and the Office of Pollution Prevention funds site projects. The site program includes the 
organization and infrastructure of the program (including the pollution prevention coordinator), pollution 
prevention training and employee awareness, waste tracking and reporting, technical support to generators, 
assessments of waste-generating processes to find ways to reduce waste, information and technology exchange, and 
program evaluation. Site projects supplement the programmatic side by accomplishing specific activities. In the 
past, this has included activities such as bench marking studies, chemical exchange programs, and cross-complex 
technical assistance. In FY 1996, this funding will be directed specifically at projects that show a high return 
investment to the Department, many of which require purchase of capital equipment to reduce waste generation. 

Albuquerque has central oversight responsibilities for the pollution prevention program and directly manages 
funding. Program leadership at the sites is supplemented by federal employees at both the Operations Office and 
the area offices. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current FY 1 996 Full-Time Equivalent allocation of federal and contractor Full-Time Equivalents is presented 
by labor category in the following table. As an oversight office, the Albuquerque Operations Office specialities 
include: managers, general administrators, engineers, scientists, and administrative personnel. These numbers are 
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expected to decline slightly over the next two years. The table includes the Full-Time Equivalents for the Uranium 
Mill Tailings Remedial Action Program, which is discussed later in the New Mexico section. 

A support services contract is used to provide technical and financial consulting services to the Department. 
Technical expertise is related to resolving financial issues and their effects on compliance. 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Management activities at Albuquerque include managing the Environmental Management program at the various 
Albuquerque sites. Responsibilities of the Assistant Manager for Environment/Project Management include 
management of environmental restoration and waste management activities, projects and facilities, and the Grand 
Junction Projects Office. 

Technical Services Support Contracts at Albuquerque provide specialized technical engineering and cost 
estimation capability, and they provide program management support and project control analysis to the various 
programs. As with the downsizing faced by the rest of the Department, the magnitude of the contracts has recently 
decreased. Prioritization of requirements for the support activities has been similar to the downsizing requirements 
facing the Albuquerque national laboratories and production plants. 

Program management oversight is provided to Albuquerque Operations Office facilities to ensure environmental 
management activities are conducted within a framework of managerial and financial control. Guidance is 
developed and updated routinely to help the facilities under the Albuquerque Operations Office establish and 
maintain management and project control systems, facilitate efficient work, and provide useful information about 
progress. Personnel annually review and refine work scopes, as well as construction and schedule estimates 
contained in the baseline documents of Albuquerque Operations Office sites. 

Operations Office personnel conduct analyses of technical work plans, as well as health and safety plans. The 
office also conducts environmental compliance planning and oversight to ensure consistency with the objectives 
and goals of the Environmental Management program and compliance during implementation. In addition, 
Operations Office personnel provide oversight in the areas of public participation, preparing environmental 
documents (for example, Environmental Impact Statements), developing performance measures, and establishing 
risk-based priorities for facility environmental management activities. These initiatives help management plan 
effective outreach programs, institutionalize effective total-cost management practices, and ensure that activities to 
reduce risks to the environment and the public are performed in a timely manner. 
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Cross-functional teams address integration issues between the various Environmental Management programs. 
Because of the complexity of programs, missions, and funding sources at Albuquerque, close cooperation between 
programs is necessary to allow dissimilar sites to capitalize on the successes of other Albuquerque sites. 

Future Full-Time Equivalent Needs 

The level and mix of Full-Time Equivalents at the Albuquerque Operations Office is expected to remain relatively 
static during the near term. Outyear changes to the mix of Full-Time Equivalents may be related to a decrease in 
Environmental Restoration activities as work activities decline; however, occupations to support increased 
decommissioning and decontamination can be expected. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Albuquerque Operations Office. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
D''ptaoog zoo; 2219 '2'' 3 939 393' 

Nuclear Material and Facility Stabilizallon 2,959 5,113 3,887 41 
Environmental Restoration 11,506 12,456 12,077 2,415 
Waste Management 3.082 3.096 3.096 3.096 3.096 3,096 
rgtg' 17§67 gqw 1QQM § §§' a pen a pen 

gagaa '2'2 391
' '2'2 2Q§' agog 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 3,096 3,096 3,096 3,096 3,096 3.096 
rgte! 398" anf!ft 39ft§ 398" a pen a pen 

Ff3QIQ 'W' a gnp 39M 3989 398' 
Nuclear Material and Facility Stabilization 
Environmental Restorallon 
Waste Management 3,096 

• Tots/ Life Cycl& is th& sum of th& snnus/ costs in constant FY 1996 dollars. 
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3.096 
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3,096 

398§ 

3'99 Life GxE'n* 
59,999 

192,269 
232,111 



Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey ''''·?POP 2QQ' 39'9 2Qlfi agzq zgan 
Nuclear Material and Facility Stabilization 34 58 44 1 
Waste Management 5,024 4,162 4,162 4,162 4,162 4,162 
Tqte! § 9§7 i ??Q •gdn '''a :\ 1f& 41§? 

EX 393§ ?MQ aqtn ?QHQ 2Qfifi agog 
Nuclear Material and Facility Stabilization 
Waste Management 4,162 4,162 4,162 4,162 4,162 4,162 

rgta! flA? i 1§? ild? 418? 41ft? 4 18? 

eyaqzq ?PI' aggp aqnn ageg agps 
Nuclear Material and Facility Stabilization 
Waste Management 4,162 

• Total Lila Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

a gag 

4,162 
:11§? 

2Q5§ 

4,162 
4 1§? 

31QQ 
680 

316,477 

The most significant addition to the FY 1996 cost estimate is the inclusion of program direction costs. In last year's 
report, these costs for federal personnel support were apportioned across the various Albuquerque offices. 

The noticeable overall decrease in annual funding for Albuquerque is a result of the decrease in activities, funding 
decreases, and initiated cost savings. Environmental Restoration activities were re-baselined for FY 96 which resulted 
in significant decrease in scope. The decrease is specifically related to further characterization, refined work scopes, 
and No Further Action decisions at the various Albuquerque Area Offices. Lower estimates are also the result of 
several Waste Management decisions that delayed or canceled programs. 

The life-cycle estimates have been extended from the FY 1995 Baseline Environmental Management Report end goal 
of FY 2035 to FY 2070, thus increasing the estimate. This extension supports the concept that the majority of 
Albuquerque sites are assumed to maintain continuing missions. These sites include national laboratories and 
production plants in support of the Office of Defense Programs activities. 
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INHALATION TOXICOLOGY RESEARCH INSTITUTE 

The Inhalation Toxicology Research Institute is located in north-central New Mexico, approximately 16 kilometers 
( 10 miles) southeast of downtown Albuquerque, New Mexico, on Kirtland Air Force Base. It is bounded on the 
north, east, and west by Kirtland Air Force Base, and on the south by the Isleta Indian Reservation. 

Envfronmental Restoration 

Waste Management 

Total 

t996 Appropriation 
t997 Congressional Request 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 
Waste Management 
Total 

Environmental Restoration 

Waste Management 
Total 

\ 

;: ::::.: ···-- ·.'. :<:,-

LOCALITY MAP 

30MIIfS 

4111LOMITIIS 

Kirtland 
AFB 

Boundary 

Inhalation Toxicology 
Research Institute 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

These levels reflect the current estimates compliance with applicable statutes 
96t and agreements (as of March 1g96). see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX'88MPPR 200§ 2Q19 ap11 agag agaa a gao 
432 
582 530 530 530 530 530 530 

t Ot4 530 530 530 530 530 530 

FX 3 93' 2MQ apt§ BQ§Q 2Q§§ 29'Q 2Q&I 

530 530 530 530 530 530 530 

530 530 530 530 530 530 530 

eyagzq apz1 ag•g 2Qifi 2QPA 298§ 21M Life 6 ¥511* 
2,t62 

530 40,0t5 

530 42,t77 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The Inhalation Toxicology Institute was established in 1960 to conduct research on the human health consequences 
of inhaling airborne radioactive materials. In the mid-1970s, the research program was expanded to investigate the 
potential health effects of airborne chemicals released from coal combustion and gasification plants, solar 
collectors, and light duty diesel engines. Beginning in the 1980s, the program shifted to more basic research on the 
human respiratory tract and its response to inhaled toxicants. 

SITE MAP 
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Research Institute 
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The Institute's landlord is the Department of Energy's Office of Energy Research and its mission includes research, 
education, and technology transfer. It conducts high-quality research and links laboratory results with 
epidemiological findings to identify and reduce human health risks. 

The Environmental Management program began at the Inhalation Toxicology Research Institute in FY 1990 and 
consisted of the Waste Management and Environmental Restoration programs. The Environmental Restoration 
program has assessed contamination in three areas: underground diesel fuel tanks, holding ponds for low-level 
radioactive waste, and sewage lagoons. The Institute has completed the remediation of the ponds and is currently 
remediating the other two sites. Completion is expected in FY 1997. The Waste Management program consists of 
collecting and packaging low-level, transuranic, and hazardous waste for offsite treatment and disposal. The site 
does not have onsite treatment or disposal facilities. There are no current or planned nuclear material and facility 
stabilization activities at the Institute. The principal driver for the Environmental Management program at this site 
is the Resource Conservation and Recovery Act. 
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FUTURE USE 

This report assumes the Institute's basic and applied research will continue for the foreseeable future and the Office 
of Energy Research will remain the landlord. Therefore, future use of the land is assumed to remain 
IndustriaVCommercial. 

ENVIRONMENTAL RESTORATION 

The Inhalation Toxicology Research Institute Environmental Restoration program was developed to assess three 
projects totaling seven sites: The Diesel Oil Release (five sites), the Hot Ponds site, and the Wastewater Lagoon 
site. These three projects are expected to be remediated in FY 1997. 

ENVIRONMENTAL RESTORATION MAP 

I 
I 
I 
I _______________ L ___________ _ 

ill !!Iii 1111111111 ill illlll 111111111111111~ 

The diesel site consists of five locations where leaks of No. 2 diesel fuel from underground tanks and fuel lines 
have contaminated surrounding soils. All the tanks and underground piping have been removed, along with 
associated contaminated soil. Four of the five sites have been remediated and the remaining site is scheduled for 
closure in FY 1996. The remaining site has a soil venting and bioremediation system to remove benzene, toluene, 
ethyl benzene, and xylene that has been successfully operating since 1992. 

The Hot Ponds site consisted of a pair of small concrete-lined, low-level radioactive liquid waste evaporation ponds 
taken out of service in 1985. The waste in the ponds was removed and cleaned in 1990. Removal of the ponds 
and associated buildings and regrading and reseeding ofthe area was completed in FY 1995. The disposal of 
contaminated material is scheduled for FY 1996. 

Between 1963 and 1992, liquid sanitary sewage was discharged to lagoons consisting of six cells within a 4-hectare 
(I 0-acre area). These lagoons were used to treat all sewage generated at the Institute. The Department took the 
lagoons out of service in May of 1992, when the Institute began using the city sewer system. 

Elevated levels of cesium-137 and strontium-90 were found in and around the Hot Ponds area and in the former 
lagoon residual sludge. Elevated gross alpha activities were detected in the ground water, but were proven to be 
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caused by naturally occurring uranium. Soil samples and slant boreholes were used to assess both sites. Ground
water wells have determined that nitrates in the ground water under the lagoon site are slightly above drinking 
water standards. Diesel site assessment indicated diesel contamination exists in spots in the soil and as free 
floating product in the ground water near the underground storage tank sites. 

The remediation of the lagoons consists of removing of the lagoon sludge and regrading and seeding the area to a 
near natural state. The lagoon remediation is scheduled for completion is FY 1997. During the regrading and 
revegetation activities, the ground water in the area will be pumped and used for revegetation purposes. The 
pumping operation will be an attempt to remediate the ground water and is assumed to continue only until the 
completion of remediation in FY 1997. The Department will continue to monitor the monitoring wells until it 
reaches a final agreement with the regulatory officials on closure. 

All diesel site waste has been treated and disposed by bioremediation technology followed by burial in a municipal 
landfill. The radioactive contaminated waste from the Hot Ponds and lagoon sites is expected to be disposed as 
low-level waste in FY 1996 at Envirocare of Utah. 

The Environmental Restoration program will manage all of the waste generated by the cleanup. It will also pay for 
long-term surveillance and monitoring, estimated at $200,000 annually through 2005. 

Major Environmental Restoration Activity Milestones 

Diesel Oil Release Site Remediation 
Hot Ponds Site Remediation 
Diesel Oil Release Site Closure 
Wastewater Lagoon Site 

Diesel Oil Release Site 

TASK COMPLETION DATE 
Fiscal Year 

1994 
1995 
1996 
1997 

There are five diesel spill areas. Three sites consist of underground storage tanks and underground fuel lines and 
two sites consist of areas where past spills occurred. Four of the five diesel spill sites have been remediated and 
closed; the remaining site continues to be remediated by a soil ventinglbioremediation system. The site is 
regulated by the New Mexico Environment Department Underground Storage Tank Bureau. 

ASSESSMENT 

The soil and ground water have been sampled to determine the extent of the diesel release at these sites. Removal 
of contaminated soils at the sites has reduced the diesel contamination to below regulatory limits and has resulted 
in the closure of four of the five sites. The ground water at the remaining site is still being sampled for diesel 
contamination. The results show that the contamination is not spreading and is being reduced by the soil venting 
and bioremediation system in place at the site. The New Mexico Environment Department Underground Storage 
Tank Bureau is currently reviewing this last diesel site for closure. 

REMEDIAL ACTION 

With a total capacity of 379,000 liters (100, 000 gallons), all six tanks were removed in 1993 and 1994; 
approximately 610 meters {2,000 feet) of underground fuel oil lines were removed and replaced with above
ground fuel lines; and one site has a soil venting and bioremediation system that continues to operate successfully. 
Total expected diesel fuel-contaminated soil volume is expected to be about 1 ,520 cubic meters (2,000 cubic 
yards). Final reports have been completed for all of the sites and are being reviewed by the State of New Mexico's 
Underground Storage Tank Bureau for closure. The future use for this site is Commercial/Industrial. 
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All underground storage tanks, underground fuel oil lines and contaminated soil were treated and disposed of at a City 
of Albuquerque landfill, which is a permitted facility. The disposal fees are approximately $5,000. No other waste 
associated with this project is being stored or disposed. The soil venting and bioremediation system continues to 
operate as the treatment system. 

Hot Ponds Site 

The Hot Ponds site consists of two concrete-lined low-level radioactive liquid waste evaporation ponds. The Hot 
Ponds site has been remediated and closed. Cleanup was completed under the guidance of Department of Energy 
Orders. 

ASSESSMENT 
Results of soil- and ground-water sampling at this site showed that radionuclides had not reached the ground water. 
The contamination was isolated to the soil and concrete within the site fence. Removal of contaminated soils and 
concrete at the site has reduced the radionuclide contamination to below regulatory limits. 

REMEDIAL ACTION 
All remedial actions were completed in FY 1995, in accordance with Department of Energy orders and the New 
Mexico Environment Department Agreement-in-Principle Oversight Group. The complete Hot Ponds site has been 
removed and recontouring and revegetation of the site is complete. The site was cleaned up for Commercial/Industrial 
use. 

All of the waste from the Hot Ponds site is currently being stored as low-level radioactive waste and is awaiting 
shipment to a commercial facility under a Department of Energy Waste Exemption. The total volume is 
approximately 304 cubic meters (400 cubic yards) and the Department expects disposal fees to be approximately 
$96,000. 

Solid sanitary waste was shipped offsite to the Albuquerque City Landfill and all liquid sanitary waste was discharged 
to the Albuquerque sewage treatment system. The Department estimated that the total volume was 342 cubic meters 
(450 cubic yards). 

Wastewater Lagoon Site 

The Wastewater Lagoon site consisted 5.6 hectares (14 acres) of earthen lagoons that received all sanitary sewage 
generated at the Institute between 1963 and 1992. The lagoon sludge is currently being remediated. Completion is 
expected in FY 1997. The New Mexico Environment Department Ground Water Bureau regulates the wastewater 
lagoon activities and approves all designs and plans. 

ASSESSMENT 
The sludge and ground water have been sampled to determine contamination at this site. The results of this 
assessment showed that the sludge had low-levels of radioactivity and the ground water had concentrations above 
State limits for nitrate, sulfate, chloride, and totally dissolved solids. Removing the radioactive contaminated soil at 
the site has reduced the contamination to below regulatory limits. Ground water at the site is still being sampled for 
the parameters that are above the State Water Quality Regulatory Limits. These parameters are nitrate, sulfate, 
chloride, and totally dissolved solids. Ground water affected by these parameters has not moved offsite and the levels 
are constant or decreasing over time. Negotiations are currently taking place with the New Mexico Environment 
Department on the closure of this site. 
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REMEDIAL ACTION 

Remediation was completed in FY 1995 and approved by the State of New Mexico Ground-water Protection and 
Remediation Bureau. Recontouring, revegetation, and closure of the site is assumed to occur in FY 1997. 

Remediation consisted of removing nearly 3,040 cubic meters (4,000 cubic yards) of sludge contaminated with 
Cesium 137 and Strontium 90. 

Solid sanitary waste was shipped offsite to the Albuquerque City Landfill. All liquid sanitary waste was discharged 
to the Albuquerque sewage treatment system. The total volume was estimated at 1,520 cubic meters (2,000 cubic 
yards). 

All of the waste is awaiting shipment to an offsite commercial facility for disposal under a Department of Energy 
Waste Exemption. Shipment and disposal will occur in FY 1996. Disposal fees are expected to be approximately 
$1.1 million. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Wastewater Lagoon Site 
Remedial Action 

Direct Program ManagemenVSupport 
245 
187 

ages 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

2212 

Direct Program Management/Support 

1939 agaa 3P-1Q 

1.227 
935 

Program management activities include Department of Energy and external report generation, analysis of results, 
engineering, design, regulatory communication and interface, site-wide monitoring, data quality management, 
resolution of crosscutting issues, general technical support, and geographic information system management. This 
report assumes program management will continue until FY 1998 but State regulators could require monitoring to 
continue. 
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WASTE MANAGEMENT 

The main objective of the Waste Management program at the Inhalation Toxicology Research Institute is to manage 
hazardous and radioactive waste generated from ongoing Office of Energy Research activities in an environmentally 
sound manner. Costs associated with the waste generated by cleanup activities are included within the scope of the 
Environmental Restoration program. See the Site Map for the location of Waste Management program activities. 

The Institute generates small quantities of various types of waste, including radioactive waste, hazardous waste, 
mixed waste, and transuranic waste. In 1994, the Institute generated approximately 30 cubic meters (40.5 cubic 
yards) of low-level waste, 0.5 cubic meters (0.68 cubic yards) oftransuranic waste, 1.0 cubic meters (1.35 cubic 
yards) of mixed waste, 7,200 kilograms (15,900 pounds) of hazardous waste, 55 kilograms (120 pounds) of waste 
regulated by the Toxic Substances Control Act, and 400 Metric Tons ( 410 tons) of sanitary waste. 

Waste is first segregated, characterized, and contained in the laboratory by site personnel prior to waste management 
acceptance. All program costs for Environmental Restoration program waste is included in the Environmental 
Restoration program estimate and the treatment, storage, and disposal of this waste is expected to be completed in FY 
1996. The main regulatory driver for waste management is the Resource Conservation and Recovery Act. Life-cycle 
generation estimates are based on the assumption the Inhalation Toxicology Research Institute waste generation rates 
will remain at historical levels with no significant change in regulatory drivers. 

Major Waste Management Activity Milestones 

Waste Processing Facility Upgrade-Planning 
Design 
Construction 

TASK COMPLETION DATE 
Fiscal Year 

1995 
1995 
1996 

In support of the continued long-term mission of the site, the current Waste Processing Facility is being upgraded. 
The project consists of a 111-square meter ( 1 ,200-square foot) addition to the existing Waste Processing Facility to 
provide space to neutralize, solidify, handle, and package hazardous waste. The Department will need to upgrade or 
replace this facility in 30 years. 

Transuranic Waste 

GENERATION AND HANDLING 

A small amount of transuranic waste, approximately 0.5 cubic meters (0.68 cubic yards) per year, is produced during 
the research activities at the Institute. There is no backlog of this waste. Future generation rates are expected to 
remain constant. The costs associated with this activity are reflected under the Storage section. The majority of the 
transuranic waste consists of materials such as gloves, pipettes, polyethylene bottles, and beakers that once contained 
radioactive solutions. The small amount of waste that is in liquid form is solidified and then packaged with the solid 
transuranic waste before shipment offsite to Sandia National Laboratories for storage until disposal at the Waste 
Isolation Pilot Plant begins. 
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TREATMENT 

Treatment of transuranic waste consists of characterizing the waste and certifying that it meets the Waste Isolation 
Pilot Plant acceptance criteria; reducing the volume of the waste by compaction; solidifying liquid waste; and 
packaging the waste. 

STORAGE 

All transuranic waste is generated onsite and is stored offsite at a Sandia National Laboratories facility. 

DISPOSAL 

The Waste Isolation Pilot Plant in New Mexico is the disposal site for all transuranic waste. The Inhalation 
Toxicology Research Institute's transuranic waste will be shipped to the Waste Isolation Pilot Plant along with 
transuranic waste from Sandia National Laboratories/New Mexico. The Inhalation Toxicology Research Institute 
estimate includes costs for characterization only. Storage costs are included in the Sandia/New Mexico estimate, 
and transportation to the Waste Isolation Pilot Plant and disposal costs are included in the Waste Isolation Pilot 
Plant estimate. 

Low-Level Mixed Waste 

GENERATION AND HANDLING 

A small amount of mixed waste (1.0 cubic meters [1.35 cubic yards] per year) is generated during research 
activities. There is no backlog of this waste. The Department expects the current generation rate to decrease to 
about 0.5 cubic meters per year over the next five years because of planned waste minimization efforts. This waste 
is currently being stored onsite in compliance with small quantity generator limits before disposal at a commercial 
facility. The generation of mixed waste that cannot be disposed within small quantity generator storage limits has 
ceased. Currently, the Institute does not store any noncompliant mixed waste onsite. In 1994, all noncompliant 
mixed waste stored onsite was treated and disposed of offsite. Generation and handling costs are included within 
the Storage section of the Waste Management Activity Costs Table. However, this estimate's life cycle assumes 
that the site will generate 39 cubic meters (51 cubic yards) of this waste. 

TREATMENT 

All low-level mixed waste is treated at an offsite commercial facility. 

STORAGE 

All low-level mixed waste is generated onsite and stored onsite at the Inhalation Toxicology Research Institute 
hazardous waste facility in compliance with small quantity generator storage limitations. This facility is expected 
to meet future storage requirements. 

DISPOSAL 

All low-level mixed waste is generated onsite and is disposed at an offsite commercial facility. A commercial 
contractor trucking firm transports the low-level mixed waste to the treatment and disposal facility. Transportation 
costs are included under the Mixed Waste Disposal section of the estimate. 
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Low-Level Waste 

GENERATION AND HANDLING 

Low-level waste is generated as a result of the research at the Institute and is a combination of three waste streams. 
These streams are the biological (3.6 cubic meters [4.7 cubic yards] per year), the demolition (34 cubic meters [44 
cubic yards] per year) and the laboratory waste (22.6 cubic meters per year [30 cubic yards per] year). There is no 
backlog of this waste. The current generation rate of 60 cubic meters (78 cubic yards) per year is expected to 
decrease to about 38 cubic meters (50 cubic yards) per year over the next five years because of planned pollution 
prevention efforts. Radionuclides include nickel-63, tritium, carbon-14, sulfur-35, and phosphorus-32. Low-level 
waste includes aqueous waste, dry solids such as paper and gloves, and animal carcasses. Most of this waste is 
frozen, compacted, or solidified, accumulated onsite, and shipped to the Nevada Test Site for disposal. The costs 
of this activity are included in the Storage section of the Waste Management program estimate. 

Low-level waste is segregated, bagged, and labeled by the laboratory research staff before acceptance by Waste 
Management. Bagged and boxed waste is placed in designated collection bins where it is picked up by Waste 
Management personnel. Waste bags and boxes are transported to the waste processing building where they are 
inspected, monitored, segregated, compacted, and packaged, as required. 

TREATMENT 

Treatment of low-level waste consists of compaction for volume reduction. The compactor, which is located in the 
waste processing building, is a press that compacts waste directly into 0.2-cubic meter (55-gallon) drums for 
shipment and disposal. As the waste is compacted into the drum, escaping air that may carry airborne 
contaminants is exhausted via a hood through a High Efficiency Particulate Air filter. 

STORAGE 

All low-level waste is generated onsite and stored onsite at the Inhalation Toxicology Research Institute low-level 
waste storage facility. This facility is expected to meet future storage requirements. 

DISPOSAL 

Low-level waste is sent to the Nevada Test Site for disposal by commercial trucking. The costs associated with this 
activity are reflected under the Low-Level Waste Disposal of the Waste Management Activity Costs Table section. 
This estimate assumes 2,876 cubic meters (3,760 cubic yards) of waste will be disposed. 

Hazardous Waste 

GENERATION AND HANDLING 

The Institute is currently a small quantity generator of hazardous waste as defined by the Resource Conservation 
and Recovery Act. Most hazardous waste is generated from laboratory research activities (approximately 7 cubic 
meters [9 cubic yards] per year). It includes ignitable solvents, acids, and unused laboratory chemicals that are no 
longer needed. There is no backlog of this waste. The current generation rate is expected to decrease to 
approximately 6 cubic meters (7.8 cubic yards) per year over the next five years because of planned pollution 
prevention efforts. The hazardous waste is collected from the laboratories, stored temporarily onsite for up to 270 
days, and then shipped offsite to commercial recycling facilities or Resource Conservation and Recovery Act 
treatment and disposal facilities. The costs associated with this activity are reflected under the Hazardous Waste 
Storage section of the Waste Management Activity Costs table. 
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The Institute currently recycles motor oil; batteries; cardboard; white paper; computer paper; aluminum cans; laser 
printer, copier, and facsimile cartridges; waste oils; and kitchen grease. 

TREATMENT 
All hazardous waste is sent to various offsite treatment facilities. 

STORAGE 
All hazardous waste is generated onsite and is stored onsite at the Inhalation Toxicology Research Institute 
hazardous waste facility in compliance with small quantity generator storage limitations. This facility is expected 
to meet future storage requirements. 

DISPOSAL 
All hazardous waste is sent to various offsite disposal facilities. Commercial contractor trucking firms transport 
hazardous waste to treatment and disposal facilities. The costs associated with this activity are reflected under the 
Hazardous Waste Disposal section of the Waste Management estimate. The estimate assumes 480 cubic meters 
(628 cubic yards) of waste will be disposed. 

Direct Program Management/Support 

Program support activities for waste management include management oversight, program planning and baseline 
development, cost estimating, cost and schedule performance reporting, project control system implementation, 
Progress Tracking System implementation, and life cycle and integrated planning. They also include conducting 
budget activities such as activity data sheet development; conducting management reviews and evaluations 
regarding regulatory compliance; responding to data requests; writing reports and keeping records; and managing 
public participation and stakeholder programs. 

The Inhalation Toxicology Research Institute interacts frequently with the New Mexico Environment Department 
through the Agreement-in-Principle Group. This group oversees the sampling of ground-water wells and assists in 
interactions with the New Mexico Environment Department regulators. 

Future cost savings in program support are expected to be realized through the current ongoing program of 
centralizing records and creating data bases. This program will enable the timely production of program reports 
and data calls and save money by reducing the man-hours currently associated with gathering and reporting data. 

In the future, program support will focus on activities that will increase productivity by using improved data 
management tools. It will increase cost savings by reducing the quantity of hazardous waste that requires such 
administrative controls as waste minimization training awareness, chemical exchange, and procurement control of 
the chemical ordering process. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~3111"i8QU iQUI iU3U aau auau iQa~ iQIQ 
Transuranic Waste 

Storage and Handling 
Low-Level Mixed Waste 

Treatment 29 25 25 25 25 25 25 
Storage and Handling 6 6 6 
Disposal 23 17 17 17 17 17 17 

Low-Level Waste 
Treatment 27 22 22 22 22 22 22 
Storage and Handling 6 
Disposal 41 35 35 35 35 35 35 

Hazardous Waste 
Treatment 28 24 24 24 24 24 24 
Storage and Handling 6 6 6 6 6 6 6 
Disposal Ill 105 105 105 105 105 105 

Direct Program ManagemonVSupport 300 284 284· 284 284 284 284 
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Tranauranic Waste 

Storage and Handling 
Low-Level Mixed Waste 

Treatment 25 25 25 25 25 25 25 
Storage and Handling 6 6 6 6 6 
Disposal 17 17 17 17 17 17 17 

Low-Level Waste 
Treatment 22 22 22 22 22 22 22 
Storage and Handling 6 6 6 6 
Disposal 35 35 35 35 35 35 35 

Hazardous Waste 
Treatment 24 24 24 24 24 24 24 
Storage and Handling 6 6 6 e 6 
Disposal 105 105 105 105 105 105 105 

Direct Program ManagemenVSupport 284 284 284 284 284 284 284 
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Tranauranlc Waste 

Storage and Handling 25 
Low-Level Mixed Waste 

Treatment 25 1,697 
Storage and Handling 6 450 
Disposal 17 1,303 

Low-Level Waste 
Treatment 22 1,676 
Storage and Handling 6 450 
Disposal 35 2,654 

Hazardous Waste 
Treatment 24 1,819 
Storage and Handling 450 
Disposal 105 7,905 

Direct Program ManagemonVSupport 284 21,386 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current composition of federal and contractor Full-Time Equivalent employees is presented in the following table. 
The federal work force is made up of professionals, engineers, a manager, and administrative support. The contractor 
work force consists mostly of engineers, technicians, professionals, administrative staff, laborers, and general 
workers. 
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Full-Time Equivalent Composition Table * 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Department of Energy owns the Inhalation Toxicology Research Institute. The Lovelace Biomedical and 
Environmental Research Institute operates it under a cost-reimbursable, no-fee management and operations 
contract between the Department of Energy, Lovelace, and its parent organization, the Lovelace Institutes. Both 
organizations are nonprofit organizations. The Institute has operated under this arrangement since its inception in 
1960. 

Future Full-Time Equivalent Needs 

The Full-Time Equivalent needs for the Environmental Restoration program will be reduced to 1.5 Full-Time 
Equivalents in FY 1998. 

The Full-Time Equivalent needs for the Waste Management program are expected to remain at current levels, 
assuming that the waste volumes and related regulations remain at current levels. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Inhalation Toxicology Research Institute. 
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Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~fllliiiiJIQ ill~ iQ3Q iQ3~ a~~aa aaa~ ag~g 
Environmental Restoration 432 
Waste Management 582 530 530 530 530 530 530 
rgtal 'm• §39 §39 §39 §39 §39 §39 
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Envirorvnental Restoration 
Waste Management 530 530 530 530 530 530 530 

rgtg' §39 §39 §39 §39 §39 sag sag 
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Environmental Restoration 2,t62 

Waste Management 530 40,015 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

There have not been any notable changes in site activity and scope relative to the information provided in the 1995 
Baseline Environmental Management Report. 

However, Waste Management program costs have increased by over 160 percent primarily because of two factors: 1) 
applicable direct program management costs are now included in waste management (and other program) estimates, 
and 2) the arbitrary cut-off date for Waste Management program support to the Office of Energy Research has been 
extended by 40 years (FY 2070 verses FY 2030). As a result, the FY 1996 site-wide life-cycle cost estimate has 
increased by approximately 100 percent from the previous estimate. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 3,016 1,362 2,162 508 31 

Waste Management 15,805 530 40,015 24,740 162 

Landlord - - - - -

Program Management 2 5,237 802 - - -

Site Total 24,052 2,694 42,177 20,819 97 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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LOS ALAMOS NATIONAL LABORATORY 

Los Alamos National Laboratory and the neighboring residential areas of Los Alamos and White Rock are located 
predominantly in Los Alamos County, north-central New Mexico, approximately 96 kilometers (60 miles) north
northeast of Albuquerque and 40 kilometers (25 miles) northwest of Santa Fe. The 111.8-square kilometer (43-
square mile) Laboratory and adjacent communities are situated on the Pajarito Plateau, which consists of a series 
of finger-like mesas separated by deep canyons containing ephemeral and intermittent streams that run from west 
to east. Mesa tops range in elevation from approximately 2,379 meters (7,800 feet) on the flank of the Jemez 
Mountains to approximately 1,891 meters (6,200 feet) at their eastern termination above the Rio Grande. The 
eastern margin of the plateau stands 91.5 to 274.5 meters ( 300 to 900 feet) above the Rio Grande. The 
Department of Energy controls the area within the Laboratory's boundaries and has the option of completely 
restricting access. 
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Nuclear Material and Facility 

Environmental Restoration 

Waste Management 

Total 

1996 Appropriation 
1997 Congressional Request 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Total 
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Environmental Restoration 
Waste Management 
Total 

Nuclear Material and Facility Stabilization 
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Waste Management 
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Estimated Site Total 

{Thousands of Current Year Dollars) 

118,117 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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279 3,101 4,138 4,276 1,511 

53,146 43,487 25,610 1,354 1,134 
60,625 48,524 52,095 54,962 48,862 48,862 

114,050 95112 81,844 60,592 51,507 48,862 

FJ aga§ 2MQ 39'§ 29'iQ agss 29'Q 

46,765 38,379 38,379 38,379 38,379 38,379 
46,765 38,379 38,379 38,379 38,379 38,379 

eyagzq aw§ agng 2Q15 2Q'2 3985 

38,379 
38,379 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

2Q3Q 

48,862 
48,862 

29'i§ 

38,379 
38379 

21M Llfst Gys!f 
66,529 

623,650 
3,391,053 
4,081,231 

Los Alamos National Laboratory was established in 1943 to design, develop, and test nuclear weapons. Research 
programs in nuclear physics, hydrodynamics, conventional explosives, chemistry, metallurgy, radiochemistry, and 
life sciences supported this mission. 

In addition to research, an important function of the Laboratory has been processing plutonium metal and alloys 
from nitrate solution feedstock provided by other production facilities. Processing plutonium metal took place 
from 1945 to 1978. Other operations included reprocessing nuclear fuel, processing polonium and actinium, and 
producing nuclear weapons components. 

Although the Laboratory's present mission remains focused on national security, it has broadened to include 
research in medium-energy physics, space nuclear systems, controlled thermonuclear fusion, lasers, nuclear 
safeguards, space physics, biomedicine, computational science, materials science, and environmental management. 
Because of its position between academic and industrial research, the Laboratory plays an important role in 
expediting development and commercialization of emerging technologies. This mission is expected to continue 
into the foreseeable future. The current landlord for the facility is the Department of Energy's Office of Defense 
Programs. This report assumes that Defense Programs will remain the landlord and will remain responsible for all 
associated landlord costs. 

Because Los Alamos National Laboratory has an ongoing research and development mission, the Environmental 
Management program will continue to assist Defense Programs' operational mission by providing waste 
management support. For outyears of this estimate, Defense Programs' waste generation rates represent an 
annualized average based on current waste generation rates. 
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Many of the Laboratory's operations required hazardous chemicals and radioactive materials such as plutonium 
and uranium. Use of these materials resulted in the contamination of facilities, and in some cases, of the 
surrounding environment. A major source of environmental contamination was waste being discharged into the 
environment or buried in material disposal areas. In addition to hazardous chemicals and radioactive materials, the 
contaminants of concern include explosive residues, unexploded ordinance, and asbestos. Although it is no longer 
used, asbestos is generated as a waste during facility modification and decommissioning activities. 

In support of the Laboratory's mission, the Environmental Management program is also investigating 
approximately 2,100 sites to determine if cleanup is needed. These sites range in size from less than 1 square 
meter to tens of hectares (a few square feet to tens of acres). Potential residual contamination may exist at these 
sites as the result of 50 years of Laboratory operation. Contaminants may include radionuclides, organic solvents, 
metals, and high explosives. Residual contamination may exist in more than 7 million cubic meters (9.1 million 
cubic yards) of environmental media, primarily soils and sediments. 

FUTURE USE 

The Laboratory's site development plan outlines a 30-year window for the future use of Laboratory land to continue 
its nuclear stewardship mission. Current projections of land and facility requirements indicate the Laboratory 
needs to retain most of the 112 square kilometers ( 43 square miles) of its site, either for structures, roads, utilities, 
firing sites, or for a buffer area used for environmental research. The Department of Energy is considering the 
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transfer of up to 2,800 hectares (7 ,000 acres) to Los Alamos County for Industrial use. These parcels are deemed 
to be in excess of programmatic needs. The Laboratory's requirements for land are being reviewed by the Future 
Site Use Integration Team, which in consultation with the general public, may recommend transfer or retention for 
various parcels of land, particularly in the buffer area. 

For the purposes of risk-based decisionmaking in the Environmental Restoration program, this report assumes that 
future Laboratory land use will follow the projections of the Laboratory's Site Development Plan, which is 
IndustriaVCommercial. This approach is based on ongoing discussions with the Environmental Protection Agency, 
the New Mexico Environment Department, and the public. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The facility stabilization and maintenance process began at the Los Alamos National Laboratory in 1995. Defense 
Programs provides current funding for stabilization and maintenance. Transfer of facilities to the Environmental 
Management program is anticipated to occur in FY 2002. Forty-five Los Alamos facilities are currently slated to 
undergo this process. Thirty-five facilities have already begun stabilization, including an accelerator building, four 
laboratories, a cooling system building, and numerous storage facilities. This report assumes the remaining ten 
facilities, which include a laboratory, a contaminated surge tank, drainage basins, and a contaminated waste pit, 
will begin stabilization and maintenance activities in 1996. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION MAP 

Santa Fe National Forest 

Los Alamos 

The resulting waste types are expected to include hazardous, transuranic, low-level, and low-level mixed waste. 
This estimate assumes that the stabilization and maintenance process at Los Alamos will be completed by 20 I 0. 
Funding profiles and facility activities were generated through parametric modeling, using data from other 
Department of Energy facilities. 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Aversges, Thoussnds of Constsnt 1996 Dollsrs) 
fXl!NMIJ 19'9 '9'' 2P?Q 192' aMp Life Gmle· 

Nuclear Mate~al and Facility Stabilization 279 3,101 4,138 4,278 1,511 88,529 

• Tots/ Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

ENVIRONMENTAL RESTORATION 

Environmental Restoration has identified approximately 2,100 potential release sites. The principal mechanism for 
potential release of contaminants is surface-water runoff, which can carry potentially contaminated sediments, and 
erode soil, resulting in exposure of buried waste. The primary potential pathways for released contaminants to 
reach beyond the Laboratory's boundaries are surface runoff, infiltration into alluvial aquifers, and airborne 
dispersion of particulate matter. Los Alamos has implemented ground-water and air monitoring programs to 
identify releases that could pose a health risk to surrounding communities. This surveillance and monitoring 
program is operated by the site landlord, Defense Programs. This activity and its associated costs will also 
encompass any long-term surveillance and monitoring required following the completion of remedial action. The 
monitoring data gathered so far indicates that risks are minimal to the health and safety of the public. 

ENVIRONMENTAL RESTORATION MAP 

Los Alamos ·· 

[2) Curren! Decomrnllaioning Project• 

l:eJ Pro;.cta in Planning Phu• in FY95 

[B :~~:~::~~!:;~.~ Oeconvriuioned 

By the end of FY 1995, about l 00 of the approximately 2,100 potential release sites had been remediated; in 
addition, No Further Action was proposed for approximately 900 sites, and 1,100 sites were slated for further 
investigation or accelerated cleanup. All cleanup activities are expected to be completed by FY 2015. 
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Whenever warranted and possible, Los Alamos will apply the accelerated cleanup approach, which permits a site
specific remediation to be planned, designed, and implemented without proceeding through the entire corrective 
action process. More complicated actions, such as remediating former material disposal areas, will employ the 
conventional corrective action process to evaluate exposures, compare alternatives, and prepare detailed plans and 
specifications for the action. 

Waste resulting from environmental restoration remedial activities will be transferred to the Waste Management 
program or offsite for treatment, storage, and disposal. Current plans are for the Environmental Restoration 
program to fund treatment, storage, and disposal. 

During the corrective measures study phase, remediation options such as corrective action management units and 
temporary units, which the Environmental Restoration program manages, may be selected. Waste minimization 
techniques will be used during site characterization and remediation. 

Corrective actions and remedial designs will meet requirements of the Laboratory's Resource Conservation and 
Recovery Act operating permit. The State of New Mexico issued the Laboratory's Resource Conservation and 
Recovery Act permit and has authority over the Hazardous and Solid Waste Amendments portion of the permit. 
The permit became effective in November 1989 and will expire in December 1999. 

Environmental Restoration at Los Alamos is subdivided into field units, which are generally defined geographically 
with some functional distinctions. For example, Field Unit 1 contains all offsite properties, Field Unit 5 contains 
all active waste management areas, Field Unit 4 contains all canyon areas, and Field Unit 6 encompasses 
decommissioning. 

Field Unit 1 
Field Unit 2 
Field Unit 3 
Field Unit4 
Field Unit 5 
Field Unit 6 

Field Unit 1 

Major Environmental Restoration Activity Milestones 

REMEDIATION COMPLETION DATE 
Fiscal Year 

2006 
2004 
2004 
2015 
2011 
2004 

Field Unit 1 consists of 670 potential release sites associated with 18 technical areas. It includes potential release 
sites located on Los Alamos County, private, commercial, National Forest Service, and Laboratory property. The 
sites under investigation include the following: material disposal areas, former firing sites, an inactive firing range, 
landfills, underground storage tanks, septic systems, outfalls, a former plutonium processing facility, waste 
treatment plants, vehicle decontamination facilities, motor-pool facilities, acid waste lines, incinerators, mortar 
impact areas, and radioactive waste disposal pits. 

The primary constituents of potential concern are radionuclides, volatile organic compounds, and inorganic 
compounds (including heavy metals). Unexploded ordnance have been found at a few sites. 

Sites in the Los Alamos townsite were occupied by a wide range of former Laboratory facilities, including 
administrative buildings, warehouses, workshops, laboratories, and research facilities. During their operational 
history, many of these facilities handled and potentially released radioactive and hazardous organic and inorganic 
substances. Radioactive structures and contamination were removed from the townsite in the 1960s, thereby 
avoiding release to Los Alamos County and private owners. The objectives of the present investigations are to 
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confirm that radioactive waste was cleaned up to meet current standards and to verify that hazardous waste is not 
present at these sites. 

In addition to the townsite potential release sites, Field Unit 1 includes potential release sites located on current or 
former Laboratory sites and in nearby canyons. Operations conducted at these sites vary widely. For example, 
Technical Area 10, also referred to as the Bayo Site, was used from 1943 to 1961 as firing site to conduct 
experiments using high explosives, in conjunction with research on nuclear weapons; Technical Area 45 was used 
as an industrial waste discharge area from 1944 to 1951 and subsequently served as the Laboratory's first 
radioactive liquid waste treatment facility from 1951 to 1964; Technical Area 21 was used for both chemical 
research and plutonium metal production from 1945 to 1978; Technical Area 3 currently contains the core of the 
Laboratory's operational facilities, including administration buildings, warehouses, workshops, and the Chemistry 
and Metallurgy Research Building; and Technical Area 73, a landfill located at the current Los Alamos airport, 
received hazardous waste from the Laboratory and Los Alamos County from 1946 to 1973. 

ASSESSMENT 

In this field unit, the Laboratory has completed initial site investigations on 558 potential release sites (83 percent), 
and the Laboratory is presently assessing 65 additional sites. Investigation has been completed at 40 percent of the 
sites. No Further Action has been formally proposed for 133 sites to the Environmental Protection Agency through 
permit modification proposals. No Further Action is proposed for 116 additional sites in work plans and 
investigation reports. Projected activities for FY 1996 include Phase I investigations on 42 sites and Phase II 
investigations on 6 sites. In 1996, approximately 20 investigation reports at 145 sites will be submitted to the 
Environmental Protection Agency. Nearly 40 sites are likely to be proposed in 1996 for No Further Action. 
Assessment will be completed in FY 2006, assuming continued funding and regulatory approvals. 

REMEDIAL ACTION 

In the past, most remedial actions consisted of removing contaminated materials, limited treatment to reduce waste 
volumes, and turnover to the Waste Management program for final disposition. Future remedial actions will also 
involve these steps. Over the life of this field unit it is anticipated that about 4,521 cubic meters (5,900 cubic 
yards) of low-level radioactive waste, and 130 cubic meters (175.5 cubic yards) of radioactive mixed will be 
generated. Materials to be removed consist primarily of surface soils and near-surface bedrock; some materials 
such as septic tanks, pipelines, and other structures are involved at some sites. To date, over 30 sites have been 
cleaned up, including approximately 12 underground storage tanks. These cleanups have been voluntary corrective 
actions for those sites not containing Resource Conservation and Recovery Act-regulated substances. Other sites 
on the Resource Conservation and Recovery Act permit have been remediated as expedited cleanups that have 
been approved by the Environmental Protection Agency. Eleven sites are being considered for accelerated cleanup 
in FY 1996. Some sites, such as the large material disposal areas, will require a full Environmental Protection 
Agency-approved corrective measures study and implementation process. No sites have been subject to this 
process thus far. 

To date, no sites have been stabilized in place. It is likely that the six large material disposal areas at Technical 
Area 21 will be considered for stabilization in place. The nature and number of stabilizations will depend upon 
Environmental Protection Agency approval of corrective measures proposals in the latter years of the program. 
Remediation activities in this field unit will be completed in FY 2006. 

Field Unit 2 

Field Unit 2 consists of 301 potential release sites associated with 14 technical areas. This unit includes active and 
inactive firing sites, a facility for research on nuclear criticality, and a 0.8-kilometer (0.5-mile) long linear proton 
accelerator with associated experimental research areas. The primary constituents of potential concern are 
radionuclides, high explosives, organic compounds, and heavy metals. 
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Beginning in the 1940s, the now inactive firing sites were used for experiments involving explosive charges 
ranging from a few kilograms to several Metric Tons (from a few pounds to two tons). More than 30,000 test shots 
have been performed at one of the active firing sites, expending an estimated 1.0 to 2.0 Metric Tons (1.1 to 2.2 
tons) of depleted uranium. All the experiments have been above-ground detonations. The resulting waste varies 
widely in terms of particle size, from fine dust to shrapnel. Larger pieces of shrapnel have traveled up to 915 
meters (3,000 feet). Metal pieces that were projected downward penetrated the ground to a depth of several meters 
(yards). In other tests, projectiles were fired at targets. In some cases, projectiles penetrated the target and were 
embedded in adjacent canyon walls. 

Nuclear criticality experiments were conducted in three separate buildings. In one of the buildings, mockup studies 
of fission reactors and studies of a plasma-core power reactor were performed. This site remains active and is used 
for development of treaty verification technology. 

The 0.8-kilometer (0.5-mile) long linear proton accelerator is used for basic research on subatomic particles, 
isotope production, and accelerator technology development. Site characterization is presently conducted in all 
areas of the field unit except for two, which are scheduled to begin characterization next year. 

ASSESSMENT 

To date, 40 percent of the sites have completed investigations; 96 sites have made formal proposals to the 
Environmental Protection Agency for No Further Action, and 15 have made informal proposals. Investigation 
reports have been submitted to the Environmental Protection Agency for 18 sites. During FY 1996, Phase I 
investigations will address 39 sites and Phase ll investigations will begin at 13 sites. Investigation reports 
submitted to the Environmental Protection Agency in 1996 will address 82 sites. It is likely that proposals for No 
Further Action will be made for 33 sites in 1996. The assessment phase for this field unit will be complete in FY 
2000, assuming continued funding and regulatory approval. 

REMEDIAL ACTION 

Most remedial action in the past and future consists of removing contaminated material, limited treatment to reduce 
waste volumes, and transfer to Waste Management for final disposition. Over the life of this field unit, it is 
anticipated that approximately 1,600 cubic meters (2,100 cubic yards) of low-level radioactive waste and 845 cubic 
meters ( 1,100 cubic yards) of mixed waste, will be generated. Materials to be removed consist primarily of surface 
soils and near-surface bedrock; some materials such as septic tanks, pipelines, and other structures are involved at 
some sites. To date, five sites have been cleaned up, including three underground storage tanks. These cleanups 
have been voluntary correction actions for those sites not containing Resource Conservation and Recovery Act
regulated substances. Other sites on the Resource Conservation and Recovery Act permit have been remediated as 
expedited cleanups that have been approved by the Environmental Protection Agency. Thirty-nine sites are being 
considered for accelerated cleanup in FY 1996. 

To date, no sites have been stabilized in place. Few sites in this field unit are likely candidates for stabilization in 
place. The nature and number of stabilizations will depend on Environmental Protection Agency approval of 
corrective measures proposals in the latter years of the program. Remediation activities in this field unit will be 
completed in FY 2004. Long-term surveillance and monitoring will be turned over to the landlord, Defense 
Programs. 

Field Unit 3 

Field Unit 3 consists of 555 potential release sites associated with ten technical areas. It includes sites where high 
explosives were developed and processed, initiators for nuclear weapons were tested, and reactor components were 
developed. The primary constituents of concern are radionuclides, high explosives, volatile and semi-volatile 
organic compounds, polychlorinated biphenyls, asbestos, pesticides, and herbicides. 
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Much of the contamination in this field unit resulted from operations established during World War II to develop, 
fabricate, and test explosive components for nuclear weapons. Various other facilities included areas for photo
fission experiments, a mortar impact area, an air gun firing range, gun firing sites, a burning ground, laboratories, 
storage buildings, sumps, and material disposal areas. In many of the experiments, beryllium-containing weapons 
initiators were tested, and in some experiments uranium components were used. A high-pressure tritium facility 
was also in operation until1990. 

One site in this field unit was used to develop nuclear reactors for propulsion of space rockets. Experiments 
included structural testing of fuel elements made of uranium-loaded graphite, which were tested until they failed. 
The site also was used to develop methods for uranium isotope separation and to test lasers for exciting uranium 
hexafluoride gas of various enrichments. Experimental solar buildings and solar ponds, which have since been 
converted to sanitary waste lagoons, were built later. 

ASSESSMENT 

To date, investigations at all sites have been completed (approximately 82 percent), except for Technical Area 16. 
Formal proposals for No Further Action have been forwarded to the Environmental Protection Agency for 1 05 
sites; informal proposals have been submitted for 89 sites. In FY 1996, investigations will begin at about 60 sites; 
it is unlikely any sites will be proposed for No Further Action; and reports covering investigation of about 25 sites 
will be submitted to the Environmental Protection Agency. Assessment within this field unit will be completed by 
FY 2002. 

REMEDIAL ACTION 

In the past, most remedial action consisted of removing contaminated material, limited treatment to reduce waste 
volumes, and turnover to Waste Management for final disposition. Future remedial actions will also involve these 
steps. Over the life of this field unit it is anticipated that 1 cubic meters (1.3 cubic yards) of low-level waste, 1,300 
cubic meters (1,755 cubic yards) of hazardous waste, and no radioactive mixed waste, will be generated. 
Approximately 31,000 additional cubic meters (41,850 cubic yards) of hazardous waste substances will also be 
generated during the closure of Area Pat Technical Area 16, within the boundaries of this field unit. Materials to 
be removed consist primarily of surface soils and near-surface bedrock; some materials such as septic tanks, 
pipelines, and other structures are involved at some sites. To date, approximately six sites have been cleaned up. 
These cleanups have been voluntary correction actions for those sites not containing Resource Conservation and 
Recovery Act-regulated substances. Other sites on the Resource Conservation and Recovery Act permit have been 
cleaned as expedited cleanups the Environmental Protection Agency has approved. Approximately 24 sites are 
candidates for accelerated cleanup, in FY 1996. 

To date, no sites have been stabilized in place. A few sites in this field unit are likely candidates for stabilization in 
place, particularly two material disposal areas in Technical Area 33. The nature and number of stabilizations will 
depend on Environmental Protection Agency approval of corrective measures proposals in the latter years of the 
program. Remediation activities in this field unit will be completed in FY 2004. 

Field Unit 4 

Field Unit 4 consists of 260 potential release sites and 19 canyons on the Pajarito Plateau, a reactor site, and 
various heavily industrialized sites. The primary constituents of potential concern are radionuclides, high 
explosives, volatile and semi-volatile organic compounds, and inorganics, including heavy metals. Most of the 
contamination resulted from operations dating from as early as 1944 and is associated with facilities such as: 
surface impoundments and disposal areas, experimental reactors, wastewater treatment and septic systems, above
ground and underground storage tanks, sanitary and industrial waste effluent lines, transformers, firing sites, 
incinerators, chemical processing sites, and shops for machining radioactive materials. 
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The Pajarito Plateau consists of finger-like mesas extending from the Jemez Mountains, with canyons between 
each mesa. Contamination from various Laboratory operations may be present in 19 canyons, both on the mesas 
and within the canyons themselves. Many canyons extend beyond Laboratory boundaries and eventually drain into 
the Rio Grande. The Resource Conservation and Recovery Act permit requires technical studies to determine 
quantitative and qualitative descriptions of the canyons' geologic and hydrologic systems. This data is required to 
estimate the potential for offsite transport of contaminants. 

ASSESSMENT 

Radioactive constituents (primarily tritium, cesium-137, and strontium-90) have been detected in alluvial ground 
water downgradient of two sites located in one of the main canyons within the Laboratory's boundaries. One of the 
sites houses the Omega West Reactor. This 8-megawatt water-cooled reactor, which is no longer operational, was 
fueled with highly enriched uranium, which was used for basic research in nuclear physics. The other site was 
used to develop weapons-boosting systems and to conduct long-term studies on weapons subsystems. 

To date, 28 percent of the sites have completed investigations and 74 sites that have been proposed for No Further 
Action in work plans or investigation reports have been submitted to the Environmental Protection Agency for 
removal from the Laboratory's Resource Conservation and Recovery Act operating permit. In FY 1996, Phase I 
investigations for 12 sites will begin and 24 sites will be subject to Phase IT investigations. Fifty-nine sites within 
this field unit are candidates for No Further Action in 1996. Assessment activities in this field unit will be 
completed in FY 2008. 

REMEDIAL ACTION 

In the past, most remedial action consisted of removing contaminated material, treating it to reduce waste volumes, 
and turnover to the Waste Management program for final disposition. Future remedial actions will also involve 
these steps. Over the life of this field unit, it is anticipated that 220 cubic meters (290 cubic yards) of hazardous 
waste will be generated. Estimates for other waste streams are currently unavailable. Materials to be removed 
consist primarily of surface soils and near-surface bedrock; some materials such as septic tanks, pipelines, and 
other structures are involved at some sites. To date, six sites have been cleaned up, including several underground 
storage tanks. These cleanups have been voluntary correction actions for those sites not containing Resource 
Conservation and Recovery Act-regulated substances. Other sites on the Resource Conservation and Recovery Act 
permit have been cleaned as expedited cleanups that have been approved by the Environmental Protection Agency. 
In FY 1996, approximately 19 sites are considered candidates for accelerated cleanup. Remediation activities in 
this field unit will be completed in FY 2015. 

To date, no sites have been stabilized in place. Few sites in this field unit are likely candidates for stabilization in 
place. The nature and number of stabilizations will depend on Environmental Protection Agency approval of 
corrective measures proposals in the latter years of the program. 

Field Unit 5 

Field Unit 5 consists of 313 potential release sites associated with several areas used for explosives development, 
waste management facilities, and one offsite area located on land owned by the U.S. Forest Service and leased by 
the Department of Energy. Many of the Laboratory's material disposal areas also are located within this field unit. 
The primary contaminants of potential concern are radionuclides, high explosives, volatile organic compounds, and 
metals. Much of the contamination in this field unit resulted from high explosives research and development and 
from testing at above-ground and underground firing sites. Contamination also resulted from research into various 
methods for assembling fissionable material to produce nuclear bombs and the testing, developing, and producing 
bomb detonators. 
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This unit contains many of the Laboratory's retired and operating waste management facilities, other than the early 
landfills, which are part of Field Unit 1. Established in 1948, one of the retired sites consists of several pits and 
shafts that contain a diverse mixture of contaminants, including low-level, transuranic, hazardous, and mixed 
waste. The Laboratory's low-level radioactive disposal area is also part of this field unit. A material disposal area 
in this field unit was used in the early 1960s for experimental purposes and presently contains large amounts of 
various waste materials, including plutonium and lead. This unit contains the Laboratory's Radioactive Liquid 
Waste Treatment Facility, which was built in 1963. 

Located 59.2 kilometers (37 miles) west of the Laboratory, the Fenton Hill site was formerly used for research on 
geothermal energy. The site is located on land leased by the Department of Energy. A few potential release sites 
have been identified at Fenton Hill. 

ASSESSMENT 

To date, 27 percent of the sites have completed investigations. At the end of FY 1995, 80 sites had been formally 
proposed to the Environmental Protection Agency for No Further Action. Approximately 10 sites have been 
proposed for No Further Action in investigation reports submitted to the Environmental Protection Agency. Three 
candidate sites will be proposed for No Further Action in 1996. Phase I investigations are planned in FY 1996 to 
address 56 sites. The assessment phase for this field unit will be completed in FY 2002. 

REMEDIAL ACTION 

In the past, most remedial action consisted of removing contaminated material, treating it to reduce waste volumes, 
and turnover to Waste Management for final disposition. Future remedial actions will also involve these steps. 
Over the life of this field unit it is anticipated that 2,800 cubic meters (3,780 cubic yards) of low-level radioactive 
waste, 1,480 cubic meters (1,936 cubic yards) of hazardous waste, and 1,000 cubic meters (1,380 cubic yards) of 
asbestos will be generated. Materials to be removed consist primarily of surface soils and near-surface bedrock; 
some materials such as septic tanks, pipelines, and other structures are involved at some sites. To date, about ten 
sites have been cleaned up. These cleanups have been voluntary correction actions for those sites not containing 
Resource Conservation and Recovery Act-regulated substances. Other sites on the Resource Conservation and 
Recovery Act permit have been cleaned as expedited cleanups that have been approved by the Environmental 
Protection Agency. Approximately 13 sites are candidates for accelerated cleanup in FY 1996. Remediation 
activities in this field unit will be completed in FY 2011. 

To date, no sites have been stabilized in place. This field unit contains approximately six candidate sites for 
stabilization in place. These include material disposal areas at Technical Areas 6, 49, and 54. In FY 1996, 
stabilization activities are scheduled to begin at Area Fin Technical Area 6 and Area AB in Technical Area 49. 
The nature and number of stabilizations will depend on Environmental Protection Agency approval of corrective 
measures proposals in the latter years of the program. 

Field Unit 6 

Field Unit 6 covers activities related to decommissioning obsolete facilities. Decommissioning is the removal of 
contamination and the actions taken to demolish facilities. When it is determined that a contaminated facility is no 
longer needed for its original purpose, the decommissioning program decontaminates the facility but does not 
demolish it if it can be used for another purpose. If the building cannot be used for another purpose, it is 
demolished. Decommissioning projects include: the former plutonium-uranium processing facility (discussed as 
part of field unit 1 ), which was used from the late 1940s to the early 1970s; a phase separator pit used from the 
mid-1960s through the early 1990s; a former tritium facility used from the mid-1950s through the late 1980s; 
abandoned buildings contaminated with high explosives and used from the 1950s to the 1980s; and the Omega 
West Reactor (discussed under Field Unit 4), which was used from the mid-1950s to the early 1990s. 
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To date, approximately two dozen structures have been removed under the decommissioning program, including 
pipelines, ventilation systems, buildings, foundations, reactor vessels, and stacks. All of these actions have been 
under the authority of the Atomic Energy Act. During FY 1996, the decommissioning program plans to remove 18 
structures. Approximately 6,500 cubic meters (8,000 cubic yards) of low-level radioactive waste, 600 cubic meters 
(81 0 cubic yards) of hazardous waste, and 600 cubic meters (81 0 cubic yards) of asbestos waste, will be generated 
during planned activities. The last decommissioning activities, the contaminated facilities in Technical Area-53, 
are currently planned for completion in FY 2019. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g; ~ llliiUQU auua 1838 iQ31 aaau auaa au~ a 1111 '~"11· 
Field Unlt1 

Assessment 4,180 952 1 25,666 

Remedial Action 7,584 7,727 939 81,253 

Field Unlt2 

Assessment 854 4,271 

Remedial Action 5,488 2,371 39,295 

Field Unlt3 

Assessment 2,192 530 13,608 

Remedial Action 2,938 1,189 20,633 

Field Unlt4 

Assessment 2,983 3,041 2,760 43,919 

Remedial Action 3,657 7,925 7,775 1,041 101,992 

Field UnitS 

Assessment 3,241 394 18,177 

Remedial Action 2,916 4,920 11,573 177 97,928 
Field UnitS 

Assessment 150 750 
Facility Decommissioning 5,639 4,373 870 54,410 

Direct Program ManagemenVSupport 11,473 10,066 2,561 135 113 121,748 
!pta! 5a 14§ ta tRz ?§ 81Q , a5• 1 '3' ega A§Q 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management provides strategic leadership and direction for Environmental Restoration. It provides 
effective customer interface with internal and external customers. Program management includes planning for the 
cost-effective use and management of resources to accomplish project goals, prioritization of activities, direction of 
budget expenditures and schedules, and accountability to the Department of Energy. Program management also 
provides health and safety and regulatory compliance oversight for Environmental Restoration activities. 
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WASTE MANAGEMENT 

The Waste Management program at Los Alamos provides treatment, storage, and disposal support to the Office of 
Defense Programs mission, as well as the remediation activities at the site. New and ongoing Laboratory programs 
and projects consist of activities and operations that generate waste at 33 technical areas. Examples include isotope 
separation, manufacturing, research and development programs in basic research and manufacturing explosives, 
chemically contaminated equipment cleanup, and radioactive materials work. The Waste Management program 
provides waste management services to Laboratory waste generators. This estimate assumes the waste generator 
costs include characterization and packaging; the Waste Management estimate includes transportation, treatment, 
storage, and disposal of waste. 

Cost estimates are based on recent agreements: The Federal Facility Compliance Act Land Disposal Restriction 
Agreement with the Environmental Protection Agency, and a Compliance Order with the State of New Mexico for 
the transuranic pad remediation project. Additionally, the Department initiated work for the conceptual design of a 
new Radioactive Liquid Waste Treatment Facility to replace a 30-year old facility. 

Because Los Alamos National Laboratory is an operating research and development facility with new defense
related activities with the potential to generate significant additional waste, the Waste Minimization program is 
striving to tie their activities more closely to research and development waste volume projections through a 
formalized system. 

Major Waste Management Activity Milestones 

Transuranic Waste lnspectable Storage Project 
Radioactive Liquid Waste Treatment Facility 

TASK COMPLETION DATE 
Fiscal Year 

2004 
2011 
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The waste types generated at the Laboratory include: transuranic waste, and mixed transuranic waste, low-level and 
low-level mixed, hazardous chemical waste; biological waste; medical waste; and sanitary solid and liquid waste. 

The Laboratory does not generate high-level radioactive waste. Some spent nuclear fuel is kept in interim storage, 
but the Office of Defense Programs provides funding for its management; therefore, spent fuel is not included in 
the activities described in this estimate. 

Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g ~llliil&aa 1111a IQ~Q I&~ I aaaa 1811 lliU 
Low·Level Aad. Wasle Disposal 6,262 4,499 4,499 4,499 4,499 4,499 4,499 

Aad Liquid Wasle Treatment· TDD 4171 5,921 2,339 3,000 1,500 

Thermal Destruction · TDD 4170 498 

TAU Solid Waste Storage Operations 3,457 2,483 2,483 2,483 2,483 2,483 2,483 

TAU Waste Charact & Treat Ops 5,559 5,314 7,988 12,000 12,000 12,000 12,000 

gag~~ iiQIQ I lid~ aa~a 1811 1118 IQri 
Low·Level Aad. Waste Disposal 4,499 4,499 4,499 4,499 4,499 4,499 4,499 
Aad Liquid Waste Treatment· TDD 4171 

Thermal Destruction · TOO 4170 

TAU Solid Waste Storage Operations 2,186 1,000 1,000 1,000 1,000 1,000 1,000 
TAU Waste Charact & Treat Ops 10,200 3,000 3,000 3.000 3,000 3,000 3,000 

gaa•a 18,1 IQIQ 1811 1811 lUll iUQQ ~ill 'lliill .. 
Low·Level Aad. Waste Disposal 4,499 346,241 
Aad Liquid Waste Treatment· TOO 4171 63,801 
Thermal Destruction ·TOO 4170 2,489 
TAU Solid Waste Storage Operations 1,000 137,705 
TAU Waste Charact & Treat Ops 3,000 490,307 

Project costs represent a subset of total Waste Management costs. .. Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars . 
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The facilities generating waste are responsible for ensuring that each waste type meets appropriate acceptance 
criteria for storage or disposal. This responsibility entails determining the characteristics of the waste, packaging it, 
and labeling the packages. 

The site projects the generation of large volumes of waste, including 279,969 cubic meters (20,382 cubic yards) of 
low-level waste, 102,917 cubic meters (6,443 cubic yards) of hazardous waste, 1,581 cubic meters (2,255 cubic 
yards) of mixed waste, 272 cubic meters (186 cubic yards) of transuranic waste, and 278 cubic meters (364 cubic 
yards) of mixed transuranic waste. 

During remediation, treatment and segregation of waste streams will be conducted to reduce waste volumes, 
particularly for those waste streams that are hazardous, radioactive, or radioactive mixed. Where appropriate, 
waste will be recycled (for example, steel or concrete) or used as clean backfill. Other waste will be transferred to 
the Waste Management program for final treatment and disposition. During environmental restoration work, 
alternative strategies will be developed with the regulator to minimize volumes of waste. These will include 
evaluating corrective action management units and temporary units to receive Environmental Restoration program
generated waste. 

Transuranic Waste 

TREATMENT 
Transuranic mixed waste contains both long-lived transuranic radionuclides and hazardous chemical constituents 
as defined under the Resource Conservation and Recovery Act. Until 1991, when the waste profiling system was 
instituted at Los Alamos National Laboratory, transuranic mixed waste was not separated from transuranic waste. 
The characterization of transuranic solid waste in storage will better define mixed from nonmixed transuranic 
waste, thereby providing information to address treatment of mixed transuranic waste. The need to treat this waste 
and the degree of treatment will be driven by the Waste Isolation Pilot Plant Waste Acceptance Criteria and/or the 
Site Treatment Plan and the Federal Facilities Compliance Order. 

The site assumes a volume of 55,000 0.2-cubic meter (55-gallon) drum equivalents of mixed transuranic waste. It 
assumes that 90 percent of the combustible and noncombustible drums will require repackaging, and that core 
sampling of 600 homogeneous drums will qualify 16,500 drums for acceptance at the Waste Isolation Pilot Plant. 

Newly generated waste which amounts to 1,000 0.2-cubic meter (55-gallon) drums per year will meet the Waste 
Isoiation Pilot Plant waste acceptance criteria and will only require real-time radiography, radioassay, and 
headspace gas sampling prior to shipment. 

The construction of a new Transuranic Waste Characterization and Processing Facility for remote-handled 
transuranic waste is tentatively planned for FY 2003. However, this report assumes that the construction of this 
facility will not occur and no treatment to land disposal restriction requirements or handling of remote-handled 
waste will occur. It is further assumed additional characterization and repackaging activities can occur (in addition 
to those of the Waste Characterization, Reduction, and Repackaging Facility) in currently existing facilities. Two 
additional facilities will be converted to repackaging use in 2009, assuming increased funding that year, enabling 
work-off of backlog waste by 2034. Transportation costs for this report assume loading of TRUPACT shipping 
casks in an existing facility. Transportation and disposal costs are presented in the Waste Isolation Pilot Plant site 
summary. 

Liquid transuranic waste is produced at the Los Alamos Plutonium Facility (Technical Area 55), where it is 
transported by a pipeline to the Radioactive Liquid Waste Treatment Facility at Technical Area 50. This facility 
consists of a primary chemical treatment plant and a pre-treatment plant for removing plutonium and other 
actinides. The pre-treatment plant has demonstrated removal of more than 99 percent of the actinides from the 
waste stream. Transuranic waste sludge is produced by the treatment of the influent. This sludge is solidified in 
0.2-cubic meter (55-gallon) polyethylene-coated steel drums. The industrial pipeline that transports the liquid 
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transuranic waste from the plutonium facility to the treatment plant was recently replaced with a double-wall piping 
system that will be in service as soon as some modifications are made at the Plutonium Facility. The existing 
Radioactive Liquid Waste Treatment Facility is 30 years old and is to be replaced with a new facility, which was 
expected to start operating in FY 2004; however, because of a reduction in funding, construction will be delayed 
and this report assumes that operation of the new facility will to start in FY 2011. 

The program for treating solid transuranic waste has the following objectives: characterizing existing transuranic 
waste to determine that it meets the criteria for acceptance at the Waste Isolation Pilot Plant; certifying that all 
newly generated transuranic waste meets these acceptance criteria; and reducing the volume of the waste, 
stabilizing the waste, and repackaging it. Many of these functions will be performed at a new treatment facility the 
Laboratory expects to construct and operate. 

The existing Waste Characterization, Reduction, and Repackaging Facility was originally designed to repackage 
and reduce the volume of metallic waste gloveboxes and process equipment. This facility is being modified to 
perform waste characterization. The modifications consist of installing a glovebox to perform detailed 
characterization of drummed, heterogeneous, transuranic waste; and installing a glovebox to core solid, 
homogeneous, transuranic waste. 

Future plans include the development of a new facility to characterize and process transuranic solid waste. The 
new facility will have the capability of repackaging, stabilizing, and characterizing contact-handled transuranic 
waste; this accounts for most of the transuranic waste. As planned, Phase I (characterization, sorting, and 
repackaging) of the new facility is expected to be fully operational by FY 2006, and Phase II (processing to meet 
Waste Isolation Pilot Plant Waste Acceptance Criteria) operational by FY 2009. Phase I may be brought online as 
early as FY 1998. 

STORAGE 

The solidified transuranic waste is transported to Technical Area 54, Area G for interim storage. 

The Laboratory currently stores solid transuranic waste in four configurations at Technical Area 54, Area G. 
Transuranic solid waste generated before 1979 is stored in below-ground arrays in pits and trenches. Waste 
generated from 1979 to 1991 was placed in "bermed" storage, a method of storing drums on asphalt pads in dense
pack arrays under earthen cover. Some of the waste generated after 1985, and all of the waste generated after 
1991, is stored in tension-support fabric domes in inspectable arrays, as required by the Resource Conservation and 
Recovery Act. Remote-handled transuranic waste, which requires storage with radiation shieldi_ng, is kept in 
canisters lowered into shafts at Area G. 

In January 1993, the State of New Mexico issued a Compliance Order to the Laboratory to bring the bermed-stored 
transuranic waste into complete compliance with the Resource Conservation and Recovery Act. To comply with 
this order, the Laboratory initiated the Transuranic Waste Inspectable Storage Project to retrieve the waste stored 
under earthen cover at Pads 1, 2, and 4 at Area G and place it into inspectable storage. The project consists of four 
phases. The first phase of the project requires the construction of a retrieval dome and two storage domes, which 
were completed in FY 1995. The project is scheduled for completion in FY 2004. 
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DISPOSAL 

The transuranic solidified waste is destined for disposal offsite in the Waste Isolation Pilot Plant near Carlsbad, 
New Mexico. The Los Alamos cost estimate includes characterization and packaging and storage until the Waste 
Isolation Pilot Plant opens. The Waste Isolation Pilot Project estimate includes transportation and disposal. 

Low-Level Mixed Waste 

Under the Federal Facility Compliance Act, Los Alamos National Laboratory issued a Site Treatment Plan. The 
State of New Mexico issued a Unilateral Order requiring compliance with the Site Treatment Plan. 

STORAGE 

Low-level radioactive mixed waste is presently segregated, packaged, and stored at the Radioactive Storage and 
Disposal Facility (solids) and Technical Area 54, AreaL (liquids) in inspectable arrays. The solids are stored in 
tension-support fabric domes. A dome for liquids is scheduled for completion in FY 1996. The Laboratory is 
pursuing a strategy to treat and dispose of as much of this waste as possible using offsite Department of Energy and 
private sector capability. Therefore, the proposed line items, the Mixed Waste Receiving and Storage Facility and 
the Hazardous Waste Treatment Facility, are being reconsidered. 

TREATMENT 

As a result of the land disposal restrictions of the Resource Conservation and Recovery Act, the Laboratory is 
striving to identify and/or develop capabilities to treat the low-level radioactive mixed waste currently in storage. 
To treat low-level radioactive mixed waste, the Laboratory plans to use offsite commercial facilities to the extent 
that they are cost-effective, approved by the New Mexico Environment Department, and comply with other 
regulatory requirements. The Department of Energy has initiated a Feasibility Study for commercial treatment 
capabilities. As these capabilities emerge, they will be included for evaluation in the work-off plans for low-level 
radioactive mixed waste at the Laboratory. However, a potential offsite treatment will not be considered a 
capability until all of the operational, regulatory, and political issues are resolved (that is, waste actually could be 
loaded on a truck for shipment to that facility). 

Onsite treatment capability, as reflected in the Site Treatment Plan, is based on the use of mobile treatment units 
(skids), as specified in the Albuquerque Mixed Waste Treatment Plan prepared by the Department of Energy 
Albuquerque Operations Office. This plan has recently been reviewed and several mobile treatment units have 
been downsized or eliminated. The Hazardous Waste Treatment Facility, which is the proposed facility for 
housing the mobile treatment units, is currently on hold and undergoing review to determine if it can be scaled
down or replaced by a modified existing facility. 
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Low-level radioactive mixed waste will be treated by the Laboratory, using a combination of offsite treatment, 
treatability studies, and onsite (including downsized mobile treatment units) capabilities. The selection of the 
technology and capability will be based on a cost evaluation of the competitive technologies, with consideration of 
regulatory requirements and the milestones in the Site Treatment Plan. 

DISPOSAL 

Under current planning assumptions, low-level radioactive mixed waste will be disposed of offsite. 

Low-Level Waste 

TREATMENT 
The primary treatment facility for low-level liquid radioactive waste is the chemical treatment plant at the 
Radioactive Liquid Waste Treatment Facility. Liquid waste is transported from Laboratory facilities via a double
walled pipeline to the treatment facility. The chemical treatment process separates actinides and other 
radionuclides from the influent waste stream. This 30-year-old facility is projected to be replaced by a new 
treatment facility in FY 2011. 

Low-level solid radioactive waste is currently not treated at the Laboratory. However, a 200 ton compactor is 
expected to become operational in September 1996 for volume reduction. 

DISPOSAL 

Low-level radioactive sludge produced by the Radioactive Liquid Waste Treatment Facility is packaged in drums 
and disposed of in Technical Area 54, Area G. 

Low-level solid radioactive waste has been landfilled since 1957 in shafts and large pits at the Radioactive 
Disposal and Storage Facility. The shafts are 0.3 to 3.7 meters (1 to 12 feet) in diameter and up to 19.8-meters (65-
feet) deep and may be lined or unlined. Shafts are used for waste requiring special handling or for waste with high 
dose rates. Los Alamos National Laboratory disposes of radioactive waste contaminated with tritium, mixed 
fission products and mixed activation products, highly activated pieces of equipment, solids contaminated with 
polychlorinated biphenyls, animal tissue, beryllium, graphite powders, asbestos, and high-efficiency particulate air 
filters. 

Approximately 70 percent of the waste is noncompactible, and this waste is placed directly into pits, which are 122 
to 183-meters (400 to 600 feet) long, 7.6 to 30.5-meters (25 to 100-feet) wide, and 7.6 to 19.8 meters (25 to 65 
feet) deep. These pits are also used to dispose certain nonreactive, non-Resource Conservation and Recovery Act
regulated chemical waste such as beryllium residues, polychlorinated biphenyls, asbestos, and empty pesticide 
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containers. Approximately 4,800 cubic meters (6,300 cubic yards) of low-level radioactive waste is buried 
annually at Area G. 

The current disposal facility at Area G has a remaining capacity of 22,800 cubic meters (29,700 cubic yards). At 
the current rate of waste generation and minimization, Area G has an operational life of three years. If 
Environmental Restoration cleanups are curtailed, Area G will reach its useful design life by the end of FY 2003. 
Continued construction at Area G depends on decisions associated with the Laboratory's Site-Wide Environmental 
Impact Statement. Continued construction will provide for approximately 50 years of additional capacity. The 
Laboratory is exploring other options for the offsite disposal of low-level radioactive waste. 

Hazardous Waste 

TREATMENT 

Nearly all of the Laboratory's hazardous waste is treated at c;ommercial offsite facilities, except barium sands, 
which are treated at the Laboratory. In the future, hazardous waste that cannot be handled by commercial facilities 
will be treated at the Hazardous Waste Treatment Facility or an alternative facility. 

Current treatment does not remove dissolved constituents. As a result, compliance issues are often associated with 
the National Pollutant Discharge Elimination System permit. The Laboratory is under an administrative order from 
the Environmental Protection Agency to treat all high explosives wastewater by September 1997 and is complying 
with this requirement. To meet this obligation, the Laboratory is developing a high explosives wastewater 
treatment facility that will collect and treat these wastewaters with stepped filtration. The ultimate goal for this 
facility is zero discharge with complete recycling of the system water. Construction is scheduled for completion in 
FY 1997. The high explosives waste slurry that accumulates in the bottom of the sumps is trucked to sand filters 
near the bum grounds at Technical Area 16. Periodically, the slurry remaining on top of the sand filter is dried and 
burned in place under the Laboratory's Open Burning/Open Detonation permit. Initially, there were 17 such outfall 
discharges from widespread technical areas that process high explosives. Waste consolidation and minimization 
efforts will reduce the number of outfalls to two. 

STORAGE 

Hazardous chemical waste is stored at Technical Area 54, AreaL in accordance with the Resource Conservation 
and Recovery Act permit. This facility will continue to package, bulk, and prepare hazardous chemical waste for 
offsite treatment and disposal. In the future, this storage area and its associated activities may be moved to the new 
Technical Area 63. However, at this time, the line-item Hazardous Waste Treatment Facility is on hold. 

Hazardous waste treatment, storage, and disposal operations are also being evaluated for possible outsourcing. The 
estimate does not include costs for the facility. 

DISPOSAL 

Hazardous chemical waste includes Resource Conservation and Recovery Act-hazardous waste, non-Resource 
Conservation and Recovery Act oil and chemical waste, infectious/medicaVbiological waste, asbestos, and 
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1996 Baseline Environmental Manaument Report , 

polychlorinated biphenyls waste. The disposal of this waste is achieved by shipping it to commercial treatment and 
disposal facilities. This mechanism of waste handling has proved highly successful and will continue to be used 
for the foreseeable future. 

The ash and sand mixture resulting from high explosives burning is sent to Technical Area 54 for treatment and 
disposal. If this material contains Resource Conservation and Recovery Act-regulated levels of barium sulfate, it is 
managed as a Resource Conservation and Recovery Act-listed hazardous waste. All the costs associated with high 
explosives material are included in the hazardous waste estimate for Los Alamos. 

Sanitary Waste 

The costs for this activity are included in the site's landlord estimate, which is maintained by the Office of Defense 
Programs, and are beyond the scope of this report. Costs for administratively controlled waste, waste that contains 
classified material, is also included in the landlord program. 

Waste Management Activities Cost Estimate 

(Five-Year Average•, Thou•and• of Con•tent 1996 Dollar•) 
g llllliilllll IIIII aa~a 1831 1818 1111 1118 

Transuranlc Waste 
Treatment 5,559 5,3t4 7,988 t2,000 12,000 12,000 12,000 
Storage and Handling 7,088 5,091 5,888 7,083 2,483 2,483 2,483 

Low-Level Mixed Waste 
Treatment 205 715 715 715 715 715 715 
Storage and Handling 3,209 1,785 1,785 1,785 1,785 1,785 1,785 
Disposal 191 

Low-Level Waste 
Treatment 12,586 7,748 7,848 6,348 4,848 4,848 4,848 
Disposal 6,262 4,499 4,499 4,499 4,499 4,499 4,499 

Hazardous Waste 
Treatment 1,419 32 32 32 32 32 32 
Storage and Handling 3,380 3,380 3,380 3,380 3,380 3,380 3,380 
Disposal 4,486 4,466 4,488 4,486 4,486 4,488 4,486 

Direct Program Management/Support 16,240 15,474 15,474 14,634 14,834 14,634 14,634 

lt?te' APM§ fA §3' §?OM MRft? 4§''? ''W fA nag 

gaaaa IM8 IMI 11118 1811 11118 1811 
Transuranlc Waste 

Treatment 10,200 3,000 3,000 3,000 3,000 3,000 3,000 
Storage and Handling 2,188 1,000 1,000 1,000 1,000 1,000 1,000 

Low-Level Mixed Waste 
Treatment 715 715 715 715 715 715 715 
Storage and Handling 1,785 1,785 1,785 1,785 1,785 1,785 1,785 
Disposal 

Low-Level Waste 
Treatment 4,848 4,848 4,848 4,848 4,848 4,848 4,848 
Disposal 4,499 4,499 4,499 4,499 4,499 4,499 4,499 

Hazardous Waste 
Treatment 32 32 32 32 32 32 32 
Storage and Handling 3,380 3,380 3,380 3,380 3,380 3,380 3,380 
Disposal 4,486 4,486 4,486 4,486 4,488 4,486 4,486 

Direct Program Management/Support 14,634 14,634 14,634 14,634 14,634 14,634 14,634 
Tgtnl fOZft§ Maza 3' 378 ¥378 3'3'' 3' 378 uaza 

gam llli:l 1818 1811 11118 1811 13111 1111 Sil&ll* 
Transuranlc Waste 

Treatment 3,000 490,307 
Storage and Handling 1,000 208,926 

Low-Level Mixed Waste 
Treatment 715 51,076 
Storage and Handling 1,785 140,993 
Disposal 957 

Low-Level Waste 
Treatment 4,848 439,290 
Disposal 4,499 346,241 

Hazardous Waste 
Treatment 32 9,334 
Storage and Handling 3,380 253,500 
Disposal 4,486 336,450 

Direct Program Management/Support 14,634 1,113,979 

• Total Life Cycle II the sum of the annual costs In constant FY 1998 dollars. 

NI!W MI!XICO 44 



Direct Program Management/Supp.ort 

The Waste Management program directly funds several support functions. Program management and 
administration provides overall program direction and strategy development and primary customer interface. The 
project control system provides the means for developing and maintaining scope, schedule, and cost estimates; for 
tracking and reporting progress; and for analyzing and taking corrective action for significant variations from 
planned activities. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current composition of federal and contractor Full-Time Equivalent employees is presented in the table below. 
The federal work force is made up of professionals, engineers, and administrative personnel. The contractor work 
force consists mostly of engineers, technicians, scientists, professionals, and administrative personnel. 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The University of California is the management and operating contractor for the Laboratory. The University of 
California operates the laboratory for a management fee as a not-for-profit organization or a cost reimbursable 
contract. This contract expires in October 1997. 

The Environmental Restoration program management team consists of the manager, technical consistency leader, 
regulatory compliance leader, and six field unit leaders. The project manager, technical and regulatory leaders, and 
their staffs constitute the Environmental Restoration Project Office. Environmental Restoration has two primary 
subcontractors for assessments and planning and four for remediation and decommissioning. Other subcontractors 
provide additional specialized support such as risk analysis and drilling. 

The Waste Management program is organized as follows: the Waste Management Program Office manages the 
Waste Management and Waste Minimization/Pollution Prevention programs at the Laboratory to accomplish 
program goals, budget and schedules. The Waste Management Program Office is also the single point of contact 
and unified voice to customers outside the Laboratory. The Waste Management Program Office negotiates for 
technical and facility operations expertise with Los Alamos National Laboratory divisions to execute waste 
management requirements, and contracts are established to execute work. Additionally, the Waste Management 
Program Office manages task order contracts (that is, placement and maintenance) to augment Los Alamos 
National Laboratory technology expertise where needed. 
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Future Full-Time Equivalent Needs 

In the future it is anticipated that the number of laborers and technicians will increase in Environmental Restoration 
as the work becomes dominated by remediation. Management and administration Full-Time Equivalents will 
probably remain level, with some changes in the mix of scientists and engineers as the nature of the work changes. 
The staffing mix in Waste Management is anticipated to remain level. 

FUNDING ESTIMATE 

The following two tables present estimated funding information for the Los Alamos National Laboratory. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 8''-2QQQ agM iP'P 22'§ agag a pan 

Nuclear Material and Facility Stabilization 279 3,101 4,138 4,276 1,511 
Environmental Restoration 52,618 43,062 25,610 1,354 1,134 
Waste Management 48,225 38,337 42,469 45,336 39,236 39,236 

rwe' '2' 1?? M52' zg ?'A §QRAB fl Aftl aagan 

eyag;; 2MQ 29'§ 2Q6Q 2Q66 3MQ 

Nuclear Material and Facill1y Stabilization 
Environmental Restoration 
Waste Management 37,139 28,753 28,753 28,753 28,753 28,753 
TQ'el az qe ?' 7§3 ?A Z§@ gezoa ?A 1§3 ?A?§@ 

eyagzq 2QZ§ agnp 2Q16 2QM agpn 
Nuclear Material and Faclll1y Stabilization 
Environmental Restoration 
Waste Management 28,753 

• Tots/ Life Cycle is the sum of the snnusl costs In constant FY 1996 dollars. 
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39,236 
ae ?§6 

2Q66 

28,753 

?'1§3 

21QQ ura Gxs!e* 
66,529 

618,891 
2,652,430 



Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~lliiilmlil iQWi au~u au~~ auau aua~ a~g 
Environmental Restoration 527 424 
Waste Management 12,400 10,187 9,626 9,626 9,626 9,626 9,626 

rgta' 1? pez '2§11 ft5?§ a oao RR?§ gsgs 85?§ 

DiQI~ iatQ iat~ au~u iii~ iQIU iii~ 
Environmental Restoration 
Waste Management 9,626 9,626 9,626 9,626 9,626 9,626 9,626 
rgta! a wo 8§?§ Qfi?§ Q§?§ ftH?fi 85?§ a sao 

aau•u au•; iUIU iUI~ iUIU iUI~ a~uu ~Ill 'Kiiill* 
Environmental Restoration 4,758 
Waste Management 9,626 738,623 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The 19961ife-cycle cost estimate for Los Alamos National Laboratory is approximately 5 percent lower than the 
1995 estimate. Waste Management program estimates increased because of a revision in the assumption of how 
long the program will operate. The 1995 report assumed that the program would cease operation in FY 2030. In 
1996, the life-cycle was defined to extend to FY 2070. Low-level mixed waste was scheduled to be treated in 
mobile treatment units that have since been canceled in favor of other more cost-effective treatment technologies. 
Waste Management program activity costs increased by approximately 25 percent. 

The Environmental Restoration program cost estimates decreased by about 26 percent, reflecting a move away 
from assessment to remediation, accelerated cleanups, and No Further Action determinations. The definition of 
assessment has changed to shift characterization toward final action into the remediation category. Also, the 
Department believes that more sites can be moved to final action with less characterization. 

The Nuclear Material and Facility Stabilization program costs were reduced by approximately 40 percent because a 
considerable amount of the parametric modeling data was refined by incorporating site analytical data. 

c ompanson T bl a e 
FY 1995 FY 1995 Only 1 FY 1996 Chanr,e in Change in 

Activity Life Cycle Life Cycle Dol ars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 111,854 0 66,529 -45,325 -41 

Environmental Restoration 910,104 72,160 623,650 -214,294 -26 

Waste Management 2,762,363 59,160 3,391,053 687,850 25 

Landlord - - - - -

Program Management 2 661,093 32,830 - - -

Site Total 4,445,415 164,150 4,081,231 -200,034 -5 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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SANDIA NATIONAL LABORATORIES/NEW MEXICO 

Sandia National Laboratories/New Mexico is located in Bernalillo County, 10.4 kilometers (6.5 miles) east of 
downtown Albuquerque. The laboratories consist of five technical areas and several remote areas covering I, 128 
hectares (2,820 acres) in the eastern half of the 306.8-square kilometer ( 1 18-square mile) Kirtland Air Force 
Base. The base has a mean elevation of 1,642 meters (5,385 feet). 1t is situated on two broad mesas bisected by 
the Tijeras Arroyo and bound by the Manzano Mountains to the east and the Rio Grande to the west. 

Nuclear Material and 

Environmental Restoration 

Waste Management 

Total 

1996 Appropriation 

Stabilzation 

1997 Congressional Request 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Total 

Nuclear Material and Facility Stabiizatlon 
Environmental Restoration 
Waste Management 
Total 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Total 

LOCALITY MAP 

30Mli.!S 

41 KILOMEIIRS 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

33,091 
These levels reflect the current estimates for co~lpl/a'nce 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~lliiiQUQ aua~ iU3U iU3~ au au au a~ au~u 
4,241 2,934 1,355 569 

18,045 25,000 831 2,359 
10,856 16,117 18,413 17,934 19,636 18,227 17,934 
28,901 45,359 21,346 20,120 22.563 18,227 17,934 

c~ aua~ iUiU illdli iUiiU iUiili auau illlli 

17,934 17,934 17,934 17,934 17,934 17,934 17,934 
17,934 17,934 17,934 17,934 17,934 17,934 17,934 

~~ au~g iiU~Ii au au iiQIIi iiUIU iUIIi i13UU 

18,227 
18,227 

Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

llllliiM&II. 
45,493 

231,178 
1,314.403 
1,591,074 
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FACILITY MISSION 

Sandia National Laboratories, which is part of the Department of Energy's national laboratory complex, was 
established in the 1 940s as the engineering arm of the nuclear weapon development program. In 1945, it represented 
a small part of Los Alamos Laboratory, called Z-Division, providing technical support to the U.S. Army. Sandia also 
operates a test range on the island of Kauai, Hawaii. 

Legend 

• ERSites 

ER Sites less 
A than 1 acre 

310LOMEI!RS 

3Mil!S 

SITE MAP 

Sandia National 
Laboratories/ 
New Mexico 

A A 

N 

Sandia/New Mexico has evolved into one of the country's largest technical resources. It is a multi program national 
laboratory with research and development programs in a broad range of scientific and technical fields, including 
fundamental energy research, energy conservation and renewable energy, nuclear reactor safety and reliability, nuclear 
waste management, and magnetic-confinement fusion. Recent mission changes have resulted in a decline in weapons 
research and development and an increase in work on nuclear safeguards and security, environmental sciences, 
biomedical systems engineering, advanced manufacturing technology, electronics, information and computational 
technology, transportation infrastructure and energy technology, and technology transfer to private industry in support 
of U.S. industrial competitiveness. New activities include the Medical Isotope Production Program and the Neutron 
Generator Production Facility. 

The Office of Defense Programs is the landlord of Sandia National Laboratories/New Mexico and is expected to 
continue to use the property in support of its missions. The Environmental Restoration program is responsible for 
assessing and remediating environmental contamination at Sandia that has occurred from a wide variety of past or 
historical activities. All treatment, storage, and disposal costs are included with Environmental Restoration program 
estimates. Sandia's Waste Management Program conducts fully functioning waste operations for hazardous, 
radioactive, and mixed waste in support of Environmental Management and Office of Defense Programs activities. 
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FUTURE USE 

Sandia assumes its mission will continue for the foreseeable future and current institutional controls will remain in 
place. Therefore, the Future Land-Use Working Group, in collaboration with all major stakeholders (U.S. Air 
Force, U.S. Forest Service, regulatory authorities, and the Citizens Advisory Board), has proposed future land-use 
designations for Sandia be Industrial for high density building/worker areas and Recreational for more remote 
areas. These designations are being used to establish risk-based cleanup standards and do not necessarily reflect 
actual current usage (e.g., Recreational use does not mean the land is presently available to the public. It means 
that it could reasonably be made available for such use in the future). If land uses are significantly changed, it may 
be necessary for the Federal Government to include deed restrictions for certain sites if they do not meet acceptable 
risk-based standards for the proposed use(s). 

FUTURE USE MAP 

• Industrial 
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NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The facility stabilization and maintenance process began at the Sandia National Laboratories in 1995. The Office 
of Defense Programs provides current funding for stabilization and maintenance. This report assumes that 
facilities will be transferred to the Environmental Management program in FY 2002. Twelve Sandia facilities are 
currently slated to undergo this process. Eleven facilities, including laboratories and storage facilities, have already 
begun stabilization. This report assumes the remaining facility, which is a corrugated burn structure, will begin 
stabilization and maintenance activities in FY 1996 and the cost is not included in this estimate. The Department 
expects the resulting waste types will include hazardous, transuranic, low-level, and low-level mixed waste. All 
waste generated by the Nuclear Material and Facility Stabilization program will be managed by the Waste 
Management program, and costs for treatment, storage, and disposal are included in the Waste Management 
section of this site narrative. This report assumes the stabilization and maintenance process at Sandia will be 
completed by FY 2018. Funding profiles and facility activities were generated through parametric modeling, using 
data from other Department of Energy facilities. 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Average•, Thou•and• of Con•tant 1996 Dollars) 
EX 1811t200Q aem 39'9 '9'' JMp aqaa IMQ ''fe sxe!e* 

Nuclear Material and Facility StablllzaUon 4,241 2,934 1,355 589 45,493 

• Total Life Cyc/B Is the sum of the annual co.ts in oonstant FY 1996 dollllrs. 

ENVIRONMENTAL RESTORATION 

The Environmental Restoration program is responsible for assessing and cleaning up environmental contamination 
at Sandia that has occurred from a wide variety of historical activities. The principal contamination sources 
include firings conducted over many years to test weapons and weapons components; discharges of radioactive 
liquids and hazardous chemicals; oil spills; disposal of radioactive waste and hazardous chemicals in landfills; 
rocket launches; and burning of certain wastes, such as high explosives. The wide range of contaminated facilities 
includes reactors, artillery ranges, and scrap yards. Based on current knowledge, these contaminated or potentially 
contaminated sites identified for assessment and possible remediation pose no known immediate threat to either 
workers or the local public. See the site map for environmental restoration activity locations. See the Site Map for 
Environmental Restoration program activity locations. 

Environmental restoration activities at Sandia began formally in 1984. The Department identified 117 sites with 
potential contamination. The U.S. Environmental Protection Agency conducted a similar investigation in 1987. 
These programs ultimately defined a working inventory of potential "solid waste management units" that are 
included in Sandia's Part B operating permit issued by the Environmental Protection Agency under the Hazardous 
and Solid Waste Amendments of the Resource Conservation and Recovery Act. The Region VI Office of the 
Environmental Protection Agency presently regulates the Sandia Environmental Restoration Project. This report 
expects Hazardous and Solid Waste Amendments authority will be granted to the Environment Department of the 
State of New Mexico in FY 1996. 

Current investigations are intended to determine the nature and extent of hazardous and radioactive contamination 
and to restore sites where such contamination poses a threat to human health or the environment. During FY 1995, 
Sandia submitted 65 sites for Proposed No Further Action status, had 13 No Further Actions approved as 
modifications to the Resource Conservation and Recovery Act Part B permit, and conducted 37 voluntary 
corrective measures. A number of new potential release sites have been identified, including 20 septic systems that 
are being added to Sandia's Part B permit. 

The cost estimate still assumes 41 sites will be remediated following the full corrective measures process. It also 
assumes all other sites require No Further Action or they can be remediated using the voluntary-corrective
measures process. All costs associated with treating, storing, and disposing of waste generated by environmental 
restoration activities are included in the remedial action estimates. 

The primary treatment, storage, and disposal strategy at Sandia includes establishing a Temporary Unit (permitted 
by the Environmental Protection Agency) in FY 1996 for storing hazardous waste for up to one year, followed by a 
Corrective Action Management Unit (also permitted by the Environmental Protection Agency). 

For hazardous waste at excavated sites, which this report assumes to be all but the mixed waste landfill and certain 
vadose zone plumes, activities will include site preparation (clearing and grubbing), followed by excavation and 
landfill disposal. Toxic metals will be immobilized prior to landfill disposal in the permitted Corrective Action 
Management Unit. 
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For radionuclides and metals, activities will include site preparation, followed by excavation. Soil washing to 
remove metals and reduce volumes will be performed when practicable before landfill disposal, which this report 
assumes will be done at the Nevada Test Site. 

For mixed radionuclides and organics or radionuclides with metals and organics, activities will include site 
preparation, followed by excavation. The waste will be treated, using low-temperature thermal desorption and soil 
washing (when practicable), and then disposed as hazardous waste in the onsite Corrective Action Management 
Unit or as low-level waste at the Nevada Test Site. 

The Department plans to dispose of treatment concentrate residues offsite in commercial disposal facilities. It will 
dispose of "clean" nonregulated residues onsite, probably as fill material. It will ship low-level radioactive waste 
offsite to the Nevada Test Site or to an approved commercial facility. Other waste, such as polychlorinated 
biphenyls, will be treated and disposed offsite. 

During FY 1995, Sandia implemented a site-based Environmental Restoration program, effectively eliminating 
artificial geographic segregations of sites into operable units. Consequently, Sandia no longer uses any geographic 
subgroupings. However, to maintain consistency with last year's report, this report delineates cost by operable 
unit. 

Major Environmental Restoration Activity Milestones 

TASK 

North Technical Area Landfill Corrective Measure 
Firing Range Remediation 
Thunder Range Remediation 
South Technical Area Remediation 

North Technical Areas 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1997 
2001 
2003 
2005 

The North Technical Areas include Technical Areas I and II and seven buildings that require decommissioning. 
Technical Area I, which contains office buildings and laboratories and houses most of Sandia's staff, has been in 
existence since 1945. It contains 15 environmental restoration sites, including a motor pool, a tank farm, a waste 
oil tank, a reclamation yard, a wastewater treatment plant, an acid-waste sewer line, and miles of sanitary sewer 
lines. Potential contaminants include petroleum hydrocarbons, polychlorinated biphenyls, heavy metals, 
radionuclides, and organic compounds. Initial soil sampling indicates contaminants such as petroleum-fuel 
hydrocarbons and heavy metals are restricted to the soils above the water table. The depth to ground water is 
approximately 146 meters (480 feet). 

Technical Area II is an active 17-hectare (43-acre) explosives testing facility. Potential sources of contamination 
include a chemical disposal pit, a radioactive waste landfill, a classified waste landfill, seven septic systems, a 
storage yard for radioactive materials, a decommissioning site, uranium calibration pits, firing sites, and an 
explosives bum pit. Sampling to date indicates contamination with volatile and semivolatile organic compounds, 
high explosive compounds, polychlorinated biphenyls, and radionuclides. Contamination is mainly confined to the 
surface soils, but trace trichloroethylene (a chlorinated solvent) was found recently in perched ground water. The 
contamination is well below risk-based action levels, but bears additional evaluation to identify its source. The 
depth to ground water is approximately 91.5 meters (300 feet). 

The Department has conducted preliminary site characterization in both Technical Areas. In FY 1995, assessment 
activities focused on completing characterization (including surface and subsurface geophysical and environmental 
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investigations); conducting voluntary corrective measures at Buildings 838 and 839 in Technical Area I and at site 
114 in Technical Area IT, and carrying out remediation activities. 

The Department will use the one-pass voluntary corrective measure approach to assess and remediate the remaining 
sites. In this approach, assessment work will be limited to sampling in sufficient detail to allow safe remediation. 
When necessary, corrective measures will be implemented in concert with the limited assessment activities. At the 
conclusion of the combined assessment/remediation process, verification samples will be taken to ensure cleanup 
objectives have been achieved. The Department will then submit a modified Resource Conservation and Recovery 
Act Facility Investigation report that includes voluntary corrective measure results and verification sampling data to 
the regulatory authorities, with a request for No Further Action (Class ill Permit Modification). 

Eighteen sites will be assessed in 1996. If contaminants are found to be below levels of regulatory concern, the 
Department will submit a request for approval of No Further Action. One landfill will undergo a voluntary 
corrective measure that will start in FY 1996 and conclude in FY 1997. 

In FY 1995, remediation activities included completing voluntary corrective measures at Buildings 838 and 839 in 
Technical Area I and at site 114 in Technical Area IT, and carrying out remediation activities. As described above, 
the one-pass assessment and corrective action approach will be implemented for the 18 remaining sites. 

Several buildings and structures have been identified as posing potential, though not immediate, risk to human 
health and the environment (e.g., Building 863 in Technical Area I and Buildings 901, 906, 907, 919, 935, and 940 
in Technical Area IT). Although the Department will eventually need to decommission these buildings, current 
Department of Energy/Environmental Management funding levels have precluded quantifying the total scope of 
stabilization and deactivation. 

The estimate assumes Environmental Management program activities in this area will generate 30 cubic meters (39 
cubic yards) of low-level waste, 54 cubic (71 cubic yards) of low-level mixed waste and 5,784 cubic meters (7,565 
cubic yards) of hazardous waste. 

South Technical Areas 

South Technical Areas include Technical Areas ill and V, the chemical waste landfill, the mixed waste landfill, 
and the liquid waste disposal system. The Department has used technical Areas ill and V, which consist of about 
770 hectares (1,920 acres), to test nuclear and nonnuclear weapons components since 1953. These areas contain 
20 active and inactive environmental restoration sites, including burial sites, oil spills, sump and drain releases, two 
rocket sled tracks, storage and salvage yards, and a gas cylinder disposal pit. Contamination, which includes 
volatile organic contaminants, semivolatile organic contaminants, metals, high explosive compounds, 
polychlorinated biphenyls, and radionuclides, is mainly restricted to the soils above the water table. 

At the chemical waste landfill, which covers about 0.76 hectares (1.9 acres), approximately 15,300 cubic meters 
(20,000 cubic feet) of chemical and hazardous waste was buried in unlined pits and trenches from 1962 to 1985. 
The depth to ground water is approximately 152 meters (500 feet). Trichloroethylene has been detected in ground 
water at very low levels, but at levels high enough to warrant additional assessment and possible remedial action. 
Chromium has also been detected, but it may be a natural constituent of the ground water. In FY 1995, a section of 
the chemical waste landfill was made available for an Office of Technology Development pilot test for Thermally 
Enhanced Vapor Extraction System technology. The test concluded near the end of FY 1995 and results are still 
being analyzed. 

At the mixed waste landfill, which consists about 1 hectare (2.6 acres), approximately 2,800 cubic meters (3,700 
cubic feet) oflow-level radioactive waste was buried in unlined pits and trenches from 1959 to 1988. The depth to 
ground water is approximately 152 meters (500 feet). Contamination from volatile organic compounds and tritium 
is restricted to the vadose zone sediments above the water table. 
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Between 1963 and 1971, the liquid waste disposal system, which consists of a below-grade drain field, three 
holding tanks, and two surface impoundments, received liquid radioactive discharges from the Sandia 
Experimental Reactor Facility. This reactor cooling water included short-lived radioactive elements from 
activation products. Extensive sampling of ground water and soils at this site shows the radiation level is not 
higher than that of the natural background. At one of the surface impoundments, polychlorinated biphenyls are 
present in sludge. Trichloroethylene has been found in ground water near the liquid waste disposal system at levels 
slightly above detection limits. 

The remaining sites will undergo assessment and remediation using the one-pass voluntary corrective measure 
approach. Assessment work will be limited to sampling in sufficient detail to allow safe remediation. When 
necessary, corrective measures will be implemented in concert with the limited assessment activities. At the 
conclusion of the combined assessment/remediation process, verification samples will be taken to ensure that 
cleanup objectives have been achieved. The Department will then submit a modified Resource Conservation and 
Recovery Act Facility Investigation report that includes voluntary corrective measure results and verification 
sampling data to the regulatory authorities, with a request for No Further Action (Class III Permit Modification). 

Depleted uranium, scattered along both rocket sled tracks, was removed from the short sled track in October 1994 
and the long sled track in early 1995. Also in FY 1995, a voluntary corrective measure at the gas cylinder disposal 
pit involved the removal of gas cylinders, thermal batteries, and various debris. Future remediation activities in the 
South Technical Areas will include a voluntary corrective measure at the chemical waste landfill beginning in mid
FY 1996 to remove the source terms for trichloroethylene and other possible contaminants. This estimate assumes 
remediation activities in these areas will be complete in FY 2005. The estimate also assumes Environmental 
Restoration program activities will generate 10 cubic meters (13 cubic yards) of low-level waste, 847 cubic meters 
(1,108 cubic yards) of low-level waste, and 34,585 cubic meters (45,234 cubic yards) of hazardous waste. 

Firing Ranges 

Sites of concern at the Firing Ranges include septic tanks and drain fields and the Foothills, Canyons, and Central 
Coyote Test Areas. Twenty-three environmental restoration sites have been identified for the 42 separate septic 
and drainage systems scattered across the Sandia site. These systems were used mainly for liquid and sanitary 
waste and are currently being evaluated for chemical contamination. From 1958 to 1991, they received waters 
from facilities conducting weapons components tests. Potential contaminants, most likely restricted to the vadose 
zone sediments, include radionuclides, solvents, high explosive compounds, metals, and photochemicals. The 
depth to ground water varies from approximately 15 to 150 meters (50 to 500 feet). It is shallower toward the 
mountains in the east. 

The Foothills Test Area, which consists of 10 inactive environmental restoration sites, has been used for field 
testing since the late 1950s. A wide range of contaminants, including organic compounds, metals, high explosive 
materials, and radionuclides may be present. The depth to ground water across the area probably varies from 15 to 
30 meters (50 to 100 feet). 

The Canyons Test Area consists of 14 environmental restoration sites (9 active, 5 inactive) and 4 proposed sites at 
scattered locations within three large canyons in the Manzanita Mountains at the eastern end of the Kirtland Air 
Force Base, on land withdrawn from the U.S. Forest Service. Potential sources of contaminants include bum sites, 
rocket-launch sites, dumps, and a surface impoundment. Principal contaminants include depleted uranium, metals, 
jet fuel, and other organic compounds. The depth to ground water is estimated to vary across the area from 15 to 
30 meters (50 to 100 feet). 

The Central Coyote Test Area contains 14 inactive sites that include six test sites, two bum sites, an artillery range, 
a trash dump, a borrow pit, two scrap yards, and an unstaffed seismic observatory. The principal contaminants 
include residual high explosive compounds, metals (including depleted uranium), jet fuel, other volatile organic 
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compounds, and asbestos. The depth to ground water across the area is estimated to vary from 15 to 30 (50 to 100 
feet). 

The Department will use the one-pass voluntary corrective measure approach to assess and remediate the remaining 
sites. Assessment work will be limited to sampling in sufficient detail to allow safe remediation. When necessary, 
corrective measures will be implemented in concert with the limited assessment activities. At the conclusion of the 
combined assessment/remediation process, verification samples will be taken to ensure that cleanup objectives 
have been achieved. A modified Resource Conservation and Recovery Act Facility Investigation report that 
includes voluntary corrective measure results and verification sampling data will then be submitted to the 
regulatory authorities with a request for No Further Action (Class III Permit Modification). 

Future remediation activities at the firing ranges will include voluntary corrective measures and remediation. 
Voluntary corrective measures have been or will be carried out at the following sites: septic tanks and drain fields; 
sites 58 and 8, Building 9990, and the TRUPACT "boneyard" in the Foothills Test Area (the "boneyard" is a 
storage area for the remnants of the TRUPACT transportation casks for transuranic waste that were subjected to 
various destructive tests); sites 10 and 60 in the Canyons Test Area; and sites 11, 47, 57B, 68, 21, and 22 in the 
Central Coyote Test Area. This report assumes assessments for all areas will be complete in FY 2001 and 
remediation activities will be complete in FY 2001. Activities are assumed to generate 3,968 cubic meters (5,200 
cubic yards) of hazardous waste, 198 cubic meters (260 cubic yards) of low-level mixed waste and 318 cubic 
meters (416 cubic yards) of low-level waste. 

Thunder Range 

Thunder Range includes projects in the Tijeras Arroyo and the Southwest Test Area. The Tijeras Arroyo has 17 
environmental restoration sites (7 active, 10 inactive) distributed over several miles of the arroyo and its tributaries 
that together drain thousands of hectares of the Kirtland Air Force Base and the Sandia site. The main channel, 
which is approximately 30 meters (100 feet) deep and 1.6 kilometers (1 mile) wide, empties into the Rio Grande 
River less than 3.2 kilometers (2 miles) from the Sandia site boundary. A wide range of contaminants, including 
metals, radionuclides, and organic compounds may be present in low concentrations. The depth to ground water is 
estimated to be about 150 meters (500 feet). 

The Southwest Test Area, which has been used for field testing explosives since the 1960s, contains 24 
environmental restoration sites (11 inactive, 13 active). A wide range of contaminants such as metals, high 
explosive compounds, radionuclides, and organic compounds may be present. The depth to ground water is 
approximately 150 meters (500 feet). 

The Department has conducted preliminary site characterization. There are nine No Further Action sites, and two 
voluntary corrective measures are planned to be completed during FY 1996. The estimate assumes all assessments 
will be completed in FY 2001 and remediation activities for all sites in this area will be complete in FY 2003. This 
report also assumes Environmental Restoration program activities will generate 35,288 cubic meters (46, 153 cubic 
yards) of low-level waste, 645 cubic meters (844 cubic yards) of low-level mixed waste and 1,959 cubic meters 
(2,562 yards) of hazardous waste. 

The Department will use the one-pass voluntary corrective measure approach to assess and remediate the remaining 
sites. Assessment work will be limited to sampling in sufficient detail to allow safe remediation. When necessary, 
corrective measures will be implemented in concert with the limited assessment activities. At the conclusion of the 
combined assessment/remediation process, verification samples will be taken to ensure that cleanup objectives 
have been achieved. A modified Resource Conservation and Recovery Act Facility Investigation report that 
includes voluntary corrective measure results and verification sampling data will then be submitted to the 
regulatory authorities with a request for No Further Action (Class III Permit Modification). 
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Site-Wide Characterization 

This project seeks to integrate regional, rather than site-specific, geologic and hydrologic information into a 
sitewide hydrogeologic framework for all the environmental restoration sites distributed across the Kirtland Air 
Force Base and the Sandia site. This project does not include responsibility for characterizing or remediating 
individual environmental restoration sites. The resulting framework will be used as the primary basis on which to 
evaluate site-specific information with respect to natural elemental background concentrations and to complete risk 
assessments. The estimate assumes this activity will be complete in 2001. 

Temporary Unit/Corrective Action Management Unit 

In late FY 1995, the Sandia Environmental Restoration Project added a new baseline work scope for the 
permitting, design, construction, and operation of a Temporary Unit, to be completed in FY 1996, for short-term 
storage of waste generated by the Environmental Restoration Project, and a Corrective Action Management Unit, 
scheduled to be operational in FY 1997 for long-term management of Environmental Restoration waste, including 
treatment of hazardous waste. The Corrective Action Management Unit will remain active until the Environmental 
Restoration Project ends. At that time, if the resulting disposal cells are built, they will be capped and the surface 
facilities will be decommissioned. The Temporary Unit and Corrective Action Management Unit can only be used 
for only hazardous waste generated by the Environmental Restoration Project. The Temporary Unit permit is for 
one year only. After that, if it is approved by the regulatory authority, it will be incorporated into the Corrective 
Action Management Unit. This unit will close in FY 1996 and there will be no long-term surveillance and 
monitoring activities associated with the unit. 

Offsite Areas 

Pending approval of No Further Action requests, this estimate assumes no additional work will be required by 
Environmental Management at Offsite Areas. Stabilization, treatment, storage, disposal, and surveillance and 
monitoring activities are not applicable to the Offsite Areas project. 

Environmental restoration activities at the Tonopah Test Range have been formally transferred to the Nevada 
Operations Office and costs for these activities are included within the Nevada estimate. No further environmental 
restoration activities are expected at the Kauai Test Range. However, waste management activities associated with 
testing at these two sites are the responsibility of Sandia. 

The Kauai Test Facility is located on the western coast of the island of Kauai in Hawaii within the Navy's Pacific 
Missile Range Facility. The 73-hectare (182-acre) site is operated by Sandia National Laboratories/New Mexico 
and supports Department of Energy research and development activities, including rocket launches of nonnuclear 
payloads. The Kauai Test Facility has been in operation since the mid-1970s, conducting an average of three or 
four tests per year. The Department suspected contamination in three potential release sites that include the rocket 
launch pads, a drum storage area, and a photography laboratory. In 1994, the Department conducted soil and 
ground-water sampling to determine the extent of contamination. Results proved below regulatory concern and a 
No Further Action report was submitted to the regulators. Regulators have verbally agreed to this approach and 
formal documentation is expected in the near future. Therefore, this report does not anticipate any further work for 
Kauai and includes no costs for further environmental restoration activities. 

Salton Sea Test Base, located in Imperial County, California was used for Atomic Energy Commission/Sandia 
National Laboratories test activity from the mid-1940s through the early 1960s. Test activity in these years 
contributed to environmental contamination at approximately 23 sites within Salton Sea Test Base. The test base is 
a Comprehensive Environmental Resource Compensation and Liability Act site and is the subject of accelerated 
base realignment and closure activity to return properties to local communities. None of these sites was determined 
to be related to activities undertaken by Sandia National Laboratories; therefore, a request has been made to 
remove Sandia from the list of potentially responsible parties. 
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The Sandia Offsite Areas also include one building at Holloman Air Force Base in southern New Mexico where 
laboratory activities generated a variety of waste. The Department plans to tum over this site to the U.S. Air Force 
for any future action. Assessment activities are assumed to be complete in FY 1996. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a~aaa-aggg agg~ ag3g iQ3~ a gag aga~ ag~g ~ill '1&11. 
Offsite - Holloman Air Force Base 

Assessment 14 71 
North Technical Areas 

Assessment 195 689 173 490 7,731 
Remedial Action 618 11,706 61,621 
Facility Decommissioning 828 122 575 1,633 15,791 

Sitewide Characterization 

Assessment 574 32 3,028 
South Technical Areas 

Assessment 1,022 5,111 
Remedial Action 1,088 5,492 32,897 

Thunder Range 

Assessment 432 18 2,247 
Remedial Action 674 188 4,310 

Firing Ranges 

Assessment 1,074 18 5,459 
Remedial Action 1,405 19 7,117 

Corrective Action Management Unit 2,295 2,657 24,758 
Long-T enn Surveil. and Monitoring 328 1,677 
Direct Program ManagemenVSupport 7,499 4,054 83 236 59,360 
rqtg' lAQf§ ?§goo 631 e a5a ?a' 176 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Current plans call for implementing surveillance and monitoring activities at sites where potential for future 
contaminant migration to the water table cannot be dismissed or mitigated. Examples include historic landfills that 
are capped and sites with known releases. Whenever feasible, the source(s) of released contamination will be 
removed as part of the remedial action prior to closure and surveillance and monitoring. Surveillance and 
monitoring activities will be conducted in accordance with requirements of the Resource Conservation and 
Recovery Act and regulatory agencies, typically for a 30-year period after the completion of remedial action. 
However, this estimate includes long-term surveillance and monitoring costs only to FY 2000. 

Direct Program Management/Support 

General program support activities are those functions critical but ancillary to the mission of the Environmental 
Management programs at Sandia. They include strategic planning, program management, quality assurance, 
administrative support, information services, training, facilities management/engineering and maintenance, 
safeguards and security, logistics support, utilities, procurement, contract management, legal support, and human 
resources. Specific program support activities include environmental safety and health, permitting, regulatory 
compliance, waste minimization/pollution prevention, technology development, and stakeholder-related and 
information/outreach activities. 

Most program management support activities for Sandia's Environmental Restoration program are integrated 
within the Environmental Operations Center, an organizational element of the Laboratories Services Division. 
These support activities include project management systems (project controls), stakeholder involvement, 
information management services (records, technical reference, computer resources, financial affairs), and 
compliance assessment/regulatory support (legal support, audit management). Other centers within the 
Laboratories Services Division provide additional program management support activities. Examples include 
strategic planning, emergency management, security and safeguards, facilities planning, facilities construction, 
health and safety oversight, and shipping and receiving. 
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WASTE MANAGEMENT 

Sandia produces waste from a variety of sources. As of May 1995, the laboratories included over 1,000 active 
waste generators, 902 for hazardous waste, 105 for radioactive waste, and 25 for mixed waste. Most produce small 
quantities of waste associated with ongoing mission-related research and development activities. Other sources 
include nuclear material and facility stabilization waste, historical inventory, and other Department of Energy 
facilities (e.g., the Inhalation Toxicology Research Institute and Sandia/California). Additional radioactive and 
hazardous waste will be generated by Sandia's Neutron Generator Production Program and its Medical Isotope 
Production Program, which are expected to come on line in FY 1996 and FY 1997, respectively. 

The Offices of Environmental Management and Defense Programs provide funding to manage Sandia's waste. 
Defense Programs is responsible for funding Sandia's solid waste facilities (See site map for location of waste 
management facilities). Both Environmental Management and Defense Programs provide overhead funds to 
manage waste operations associated with weapons waste, including neutron generators and solid waste. In 
addition, the Office of Nuclear Energy will be responsible for funding the Medical Isotope Production Program and 
associated waste Environmental Management is responsible for funding Sandia's transuranic waste; low-level 
waste; low-level mixed waste; hazardous waste, including polychlorinated biphenyls, asbestos, and explosives; and 
special case waste. As noted in their respective discussions, all treatment, storage, and disposal costs for nuclear 
material and facility stabilization activities are included in the Waste Management program estimates. All 
treatment, storage, and disposal costs associated with cleanup are contained in the Environmental Restoration 
estimates. 

Sandia has no high-level waste or spent nuclear fuel. Because the Office of Defense Programs is responsible for 
solid waste (industrial and commercial sanitary solid waste), lead/reapplication, medical waste, and other waste 
(oil, non-regulated waste, weapons waste) at Sandia, these waste streams are not included within the scope of this 
estimate. 

In recent years, Sandia has constructed facilities to handle hazardous, radioactive, and mixed waste; initial 
operational capability for these facilities will be achieved during FY 1996. Subsequent full capability is expected 
by FY 1999. FY 1996 facilities activities include the startup of operations at the Radioactive/Mixed Waste 
Management Facility and the initial phases of upgrades to this facility to accommodate mobile treatment units to 
treat waste in accordance with the Site Treatment Plan Compliance Order. The Department will maintain and 
upgrade all waste treatment and storage facilities to comply with applicable regulations. Equipment for treating 
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industrial wastewater and low-level waste will also be maintained, and capital equipment will be purchased as 
needed. Activities for outyears to FY 2070 will include pursuing new and existing treatment options for low-level 
mixed waste, updating the equipment for the mobile treatment units, and maintaining or upgrading existing 
treatment facilities as needed. 

To facilitate risk- and cost-reduction within the Waste Management program, Sandia developed a Waste 
Minimization/Pollution Prevention Program with the objectives of eliminating or minimizing the generation of 
waste through source-reduction techniques, identifying recycling options for waste materials that cannot be 
eliminated or minimized, and identifying treatment options to reduce volume, toxicity, or waste mobility prior to 
storage or disposal. Waste minimization activities include conducting Pollution Prevention Opportunity 
Assessments to identify viable pollution reduction alternatives, creating a Chemical Information System to track the 
purchase and use of all chemicals, using a Pollution Prevention Team to enhance employee awareness, promoting 
source reduction and recycling initiatives, and establishing a chargeback system that taxes waste generators to fund 
pollution prevention implementation. 

Major Waste Management Activity Milestones 

TASK 

Radioactive and Mixed Waste Management Facility 
Mixed Waste Sort and Survey Project 
Low-Level Waste Treatment Development 
Begin Low-Level Mixed Waste Treatment 

Transuranic Waste 

GENERATION AND HANDLING 

COMPLETION DATE 
Fiscal Year 

1996 
1996 
1999 
2010 

Transuranic waste contains radionuclides with an atomic number greater than uranium, a half-life greater than 20 
years, and alpha activity exceeding 100 nanocuries per gram of waste. Sandia manages transuranic waste 
operations with support from a commercial subcontractor. The Inhalation Toxicology Research Institute, operated 
for the Department of Energy Biomedical and Environmental Research Institute in Albuquerque, generates most of 
Sandia's transuranic waste. In April 1995, Sandia was directed by the Department of Energy to accept the 
Institute's transuranic waste to consolidate storage and reduce redundant waste management costs. On May 10, 
1995, 26 drums containing 5.45 cubic meters (7.35 cubic yards) were accepted and transported to Sandia. The 26 
drums were transported to the Manzano Bunkers on Kirtland Air Force Base for storage pending disposal at the 
Waste Isolation Pilot Plant. 

Annual generation of transuranic waste is expected to remain at very low levels not exceeding one drum (0.2 cubic 
meter [.27 cubic yards]) per year from the Research Institute and one drum from ongoing Sandia mission work. 

TREATMENT 

No sampling or treatment of transuranic waste is scheduled to be performed at Sandia. However, according to 
Sandia's Site Treatment Plan for Mixed Waste, mixed transuranic waste will to be processed and certified to meet 
the Waste Isolation Pilot Plant waste acceptance criteria by December 31, 2010. 

STORAGE 

Currently, Sandia stores approximately 5.5 cubic meters (7.1 cubic yards) of transuranic waste at the Manzano 
Facility. Annual additions are expected to remain low, not exceeding one drum (.2 cubic meter [.3 cubic yards]) 
per year from the Institute and one drum from ongoing Sandia work. The Department will periodically inspect and 
certify stored waste, as required, until FY 1998 when the Waste Isolation Pilot Plant near Carlsbad, New Mexico, 
will begin to receive transuranic waste. 
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DISPOSAL 

This report assumes Sandia's transuranic waste will be disposed at the Waste Isolation Pilot Plant near Carlsbad, 
New Mexico. Stored transuranic waste is not expected to be disposed until FY 2009. Mixed transuranic waste is 
scheduled for disposal by FY 2011. This estimate assumes 5.4 cubic meters (7.0 cubic yards) of waste will be 
disposed until the current backlog is worked off. 

Transuranic waste from both the Inhalation Toxicology Research Institute and Sandia activities is packaged in 
accordance with Department of Transportation regulations and Department of Energy Orders and transported to the 
Manzano Bunkers for storage. Eventually, the Department will use overland truck transporters to ship transuranic 
waste to the Waste Isolation Pilot Plant for deep geologic disposal. The Waste Isolation Pilot Plant estimate 
includes the cost for transporting and disposing all transuranic waste. The Sandia estimate includes costs to 
characterize and package the waste in order to meet the Waste Isolation Pilot Plant waste acceptance criteria. 

Low-Level Mixed Waste 

GENERATION AND HANDLING 

Low-level mixed waste is waste that contains both radioactive and hazardous components as defined by the Atomic 
Energy Act and the Resource Conservation and Recovery Act. Sandia manages mixed waste operations with 
support from a commercial subcontractor. Waste Operations crews collect the waste, complete the generator 
location verification form, and apply bar code labels. The Disposal Request Formsffravelers are used for onsite 
transportation documentation. The waste is delivered to the High-Bay Waste Storage Facility for storage, pending 
treatment in accordance with the Site Treatment Plan Compliance Order issued on October 4, 1995, by the State of 
New Mexico. 

Mission-related activities generate approximately 4.8 cubic meters (6.3 cubic yards) of mixed waste each year. 
Additional volumes will be generated by the removal of radioactive legacy waste, the decontamination of the Hot 
Cell Facility to prepare for startup of the Medical Isotope Production Program in FY 1997, and other 
decommissioning activities. 

Culminating a three-year process in response to the Federal Facility Compliance Act, the State of New Mexico 
issued an Order implementing Sandia's Site Treatment Plan for Mixed Waste on October 4, 1995. This plan 
consolidates Sandia's 192 mixed waste streams (as listed in the Mixed Waste Inventory Report) within 16 
treatability groups, simplifying tracking and reducing reporting time. During FY 1996, Sandia will complete a 
Mixed Waste Sort and Survey Project that began in FY 1995 to validate all historical mixed waste, reduce 
inventory wherever possible, and assign waste to approved treatability groups. 

As a further cost- and time-reducing measure, Sandia transferred Sandia/California's mixed waste to its New 
Mexico site. This transfer avoided the necessity of a separate California-based Site Treatment Plan and reduced 
planning and reporting requirements because Sandia will have to report on only one site to one state. 
Sandia/California shipped approximately 15 cubic meters (20 cubic yards) of mixed waste to Sandia/New Mexico; 
additional small volumes will be shipped periodically in the future. 
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TREATMENT 
The Site Treatment Plan provides overall schedules for achieving compliance with Land Disposal Restriction 
requirements for treatment and storage of mixed waste. The plan includes a schedule for the submittal of permit 
applications, construction of treatment facilities, technology development, offsite transportation for treatment, and 
the treatment of mixed waste. Annual updates to the plan are due March 31 of each year. Implementation of the 
plan incorporates an integrated approach that relies heavily on the treatment capacity being developed at the 
Mobile Treatment Units at Sandia and other Department of Energy sites. Preferred treatment options include 
deactivation, macroencapsulation, neutralization followed by stabilization, amalgamation, incineration, thermal 
desorption, deactivation followed by stabilization, evaporative oxidation, oxidation, and hydrothermal processing. 
All historical low-level mixed waste at Sandia is scheduled to be treated by May 10, 2002. After treatment, this 
waste will become either low-level or hazardous waste for certification, transportation, and disposal. 

Sandia also has approximately 0.4 cubic meters (0.5 cubic yards) of suspect mixed transuranic waste. For this 
waste, the Site Treatment Plan provides a treatment development milestone of June 30, 1999, and a treatment 
milestone of December 31, 2010. 

The Radioactive and Mixed Waste Management Facility, expected to start operations in January 1996, will provide 
the means to open, treat, and repackage low-level mixed waste. Treatment capacity will vary with the treatment 
process, but the facility may accommodate 55 cubic meters (72 cubic yards) of low-level and low-level mixed 
waste per year. 

STORAGE 
Over 65 cubic meters (85 cubic yards) of low-level mixed waste are currently in storage at Sandia. The waste is 
packaged according to specific mixed waste requirements, stored, and inspected on a regular basis. Both the High
Bay Waste Storage Facility (Building 6596) and the Chemical Waste Storage Facility (Building 920) are used for 
mixed waste storage. 

After assessment, Sandia expects approximately 80 percent of currently generated mixed waste will be placed into 
temporary storage and subsequently certified for transportation to a commercial treatment and disposal facility; 20 
percent will be retained on site for treatment, using methods ·prescribed in the Site Treatment Plan. 

DISPOSAL 
Waste that has been treated and separated into its radioactive and hazardous components will be disposed 
according to the methods described under radioactive (or transuranic) and hazardous waste respectively. 
Approximately 32 cubic meters (42 cubic yards) will be transferred to the Sandia, New Mexico facility from 
Sandia National Laboratory-California with the remaining 1.5 cubic meters (2 cubic yards) assumed by this life
cycle estimate being shipped to offsite commercial disposal facilities. 
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Low-Level Waste 

GENERATION AND HANDLING 

Low-level waste is generated by almost all Sandia activities involving radioactive material and exists in a variety 
of forms such as contaminated paper, plastic, rubber, organic matter, aqueous liquids, and sludges. Sandia 
manages low-level waste operations with support from a commercial subcontractor. The waste is then identified, 
classified, and collected. If necessary, it is sampled, and routed as required for radiography at the Real-Time 
Radiography Facility or assay at the Waste Assay Facility. It is then minimally treated and either stored or 
packaged, certified, and transported to the Nevada Test Site or other facility for disposal. 

Ongoing low-level waste generation has averaged approximately 51 cubic meters (67 cubic yards) per year over the 
past six years. In the near future, the following new production and special generation activities will significantly 
increase this annual generation figure. 

TREATMENT 

Sandia has conducted limited treatment of its low-level waste. The Radioactive and Mixed Waste Management 
Facility is expected to start operating in FY 1996 and will provide the means to open, treat, and repackage low
level waste. Potential treatment processes include screening, crushing, shredding and baling, compaction, and 
solidification. Treatment capacity will vary with the treatment process, but the facility may accommodate 55 cubic 
meters (72 cubic yards) of low-level and low-level mixed waste per year. 

STORAGE 

Currently, low-level waste is transported to an interim storage site. After Sandia's Radioactive/Mixed Waste 
Management Facility comes on-line during FY 1996, the Department will transport stored waste, as well as newly 
generated waste, to the new facility. Waste is sampled as needed and routed as required for radiography at the 
Real-Time Radiography Facility or assay at the Waste Assay Facility. It is then stored, pending packaging, 
certification, and transportation, to the Nevada Test Site or other facility for disposal. 

Over 314 cubic meters (411 cubic yards) of low-level waste is currently in storage at Sandia. Additional storage 
volumes will be accumulated by Sandia because no regulatory driver exists and funding reductions preclude 
treatment and disposal of low-level waste. Storage volumes will increase significantly, perhaps by as much as 
15,000 cubic meters (19,650 cubic yards) by FY 2000. 

DISPOSAL 

During FY 1995, permission was given to ship low-level waste to the Nevada Test Site for disposal, culminating a 
three-year process to meet the Waste Acceptance Criteria. Sandia sent the first shipment on September 25, 1995. 

Sandia will ship additional waste to the Nevada Test Site during FY 1996 and FY 1997. But from FY 1998 until 
FY 2009, Sandia will only store low-level waste. In FY 2009, as funding is shifted from the completed 
Environmental Restoration program to the Waste Management program, Sandia will resume disposal of 
accumulated waste and complete the process by 2021. 

The Sandia disposal estimate includes transportation from collection through disposal activities. It engages 
commercial support contractors to conduct these operations on a daily basis. The estimate assumes 45,134 cubic 
meters (59,031 cubic yards) of waste will be generated. 
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Hazardous Waste 

GENERATION AND HANDLING 

Sandia separates its Environmental Management-funded hazardous waste into four waste streams: chemical, 
polychlorinated biphenyls, asbestos, and explosive waste. Chemical waste refers to regulated solid, liquid, or 
gaseous chemical waste regulated by the Resource Conservation and Recovery Act, but does not include 
radioactive or low-level mixed waste. Polychlorinated biphenyl waste and asbestos waste are regulated by the 
Toxic Substances Control Act and by Sandia requirements. Explosive waste is regulated by Department of Energy 
Orders and by the requirements of the Occupational Safety and Health Administration, the Resource Conservation 
and Recovery Act, the Department of Transportation, and the New Mexico Environment Department. 

Research and development activities at Sandia's numerous small laboratories generate hazardous waste. These 
activities result in approximately 12,000 unique waste stream identification numbers. Polychlorinated biphenyl 
waste is generated by ongoing decontamination and decommissioning activities and by special projects, including 
the removal of transformers and ballasts associated with the site-wide revamping and power modernization efforts, 
which will continue through FY 2000. Asbestos waste is generated within two categories: facilities (waste 
generated by building abatement and the decontamination project) and nonfacilities asbestos (waste generated by 
large, high-volume articles such as safes, file cabinets, and laboratory furnaces). Explosive waste includes 
detonators, bulk explosives and propellants, debris contaminated with explosives, and rocket motors. 

Hazardous waste at Sandia is measured by weight rather than by volume. However, for consistency, weights for 
the following waste streams are followed by estimated equivalent volumes (metric and English). Total projected 
hazardous waste generation for FY 1996 is 489,036 kilograms (383 cubic meters [502 cubic yards]). Included in 
this total is 124,907 kilograms (114.1 cubic meters [ 150 cubic yards]) of chemical waste, 18,200 kilograms ( 16.9 
cubic meters [22.1 cubic yards]) of polychlorinated biphenyls, 202,000 kilograms (134.4 cubic meters [176 cubic 
yards] of asbestos, 29,429 kilograms (10.7 cubic meters [14 cubic yards]) of explosives, 60,000 kilograms (55.6 
cubic meters [73 cubic yards]) of hazardous waste from the "Tonopah Test Range in Nevada, 52,500 kilograms 
( 48.6 cubic meters [64 cubic yards]) from the Neutron Generation Production Program, and 2,000 kilograms ( 1.6 
cubic meters [12 cubic yards]) from Decontamination and Decommissioning. 

Sandia manages waste operations for chemical waste, polychlorinated biphenyls, and asbestos are managed by 
Sandia with support from a commercial subcontractor. Sandia's Explosive Ordnance Division directs waste 
operations for explosives, with subcontractor support for treatment, demilitarization, and sanitization. 

TREATMENT 

Sandia does not treat its chemical, polychlorinated biphenyl, or asbestos waste. It does, however, treat some of its 
explosive waste by means of incineration at the Thermal Treatment Facility and at a commercial facility. 

STORAGE 

All waste regulated by the Resource Conservation and Recovery Act must be disposed within 90 days. Sandia 
typically disposes of its chemical, polychlorinated biphenyl, and asbestos waste within 30 days. Hazardous 
chemical waste generated by research, development, and testing activities, as well as polychlorinated biphenyl and 
nonfacilities asbestos waste, is collected from generator locations, segregated by hazard class, and transported to 
the Hazardous Waste Management Facility for storage. Facilities asbestos is placed directly into transportation 
containers at the site. 

Sandia also uses offsite storage in bunkers at the Manzano storage complex, which is owned by the Department of 
Defense. Sandia uses these bunkers for rocket motors, other explosives, classified waste, and demilitarized waste. 
Approximately I, I 00 rocket motors, ranging in weight from Jess than 50 to over I 000 kilograms, with an estimated 
total gross volume in excess of I ,052 cubic meters (1 ,378 cubic yards), are currently in storage at Sandia facilities. 
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DISPOSAL 

As stated above, Sandia's hazardous, polychlorinated biphenyl, and asbestos waste is typically disposed within 30 
days. Through its subcontractor, Sandia uses more than a dozen commercial facilities to ensure the wide variety of 
hazardous waste types are disposed in a timely, safe, and compliant manner. Polychlorinated biphenyl waste is 
packaged into 0.2 cubic meter (55-gallon) drums and disposed at one of three offsite permitted commercial 
disposal facilities. Asbestos waste is disposed offsite at a permitted commercial disposal facility. Rocket motors 
and associated propellants are treated and reclaimed/recycled. 

During FY 1995, Sandia dispositioned 2,234 HV AR rocket motors and another 220 HAWK motors. In FY 1996, 
766 Falcon rocket motors are scheduled for disposition. Sandia's goal is to disposition all rocket motors before 
they are declared waste, at which point they become subject to less-than-90-day Resource Conservation and 
Recovery Act regulations. If this occurs, the Department would have to divert funds earmarked for other waste 
management activities to cover these costs. Activities are under way to excess the motors by making them 
available for use by other government agencies. 

The Sandia disposal estimate includes transportation to transport waste from collection through disposal activities. 
It engages commercial support contractors to conduct these operations on a daily basis. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~lla-iUUU iUU~ au~u iQJ~ auag ii:Qi~ au~u 
Transuranic Waste 

Storage and Handling 63 62 62 62 62 62 62 
Low-Level Mixed Waste 

Treatment 240 291 433 646 646 646 646 
Storage and Handling 443 604 604 604 604 604 604 
Disposal 102 265 821 701 120 

Low-Level Waste 
Treatment 29 57 142 142 142 142 
Storage and Handling 418 1,128 1,488 2,028 2,028 2,028 2,028 

Disposal 212 37 929 1,001 173 
Hazardous Waste 

Treatment 391 570 570 570 570 570 570 

Storage and Handling 608 5,258 5,264 5,272 5,272 5,272 5,272 

Disposal 1,939 3,266 3,549 3,974 3,974 3,974 3,974 

Direct Program Management/Support 6,410 4,636 4,636 4,636 4,636 4,636 4,636 

rgra' 1QA§A 1§ '17 1B41j] 17 234 18§3§ 16 ??? 1Z 834 

~au~~ i~U aga~ ag~g au~~ auau au a~ 
Transuranic Waste 

Storage and Handling 62 62 62 62 62 62 62 

Low-Level Mixed Waste 
Treatment 646 646 646 646 646 646 646 
Storage and Handling 604 604 604 604 604 604 604 

Disposal 
Low-Level Waste 

Treatment 142 142 142 142 142 142 142 

Storage and Handling 2,028 2,028 2,028 2,028 2,028 2,028 2,028 

Disposal 
Hazardous Waste 

Treatment 570 570 570 570 570 570 570 
Storage and Handling 5,272 5,272 5,272 5,272 5,272 5,272 5,272 

Disposal 3,974 3,974 3,974 3,974 3,974 3,974 3,974 

Direct Program Management/Support 4,636 4,636 4,636 4,636 4,636 4,636 4,636 

Ip'ft' 11 aqg 17 83' 17 934 17 sa:! 1? aa• 17 aat 17834 

~~ ag~g ag~~ a gag aua~ aggg iUII~ ilUU I iii,Kiill. 
Transuranic Waste 

Storage and Handling 62 4,655 

Low-Level Mixed Waste 
Treatment 646 43,582 

Storage and Handling 604 44,496 

Disposal 120 10,635 
Low-Level Waste 

Treatment 142 8,950 
Storage and Handling 2,028 136,850 
Disposal 173 12,629 

Hazardous Waste 
Treatment 570 41,855 
Storage and Handling 5,272 371,969 
Disposal 3,974 282,212 

Direct Program ManagemenVSupport 4,636 356,570 

·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

General Program Support activities are those functions that are critical but ancillary to the mission of the 
Environmental Management Programs at Sandia. They include strategic planning, program management, quality 
assurance, administrative support, information services, training, facilities management/engineering and 
maintenance, safeguards and security, logistics support, utilities, procurement, contract management, legal support, 
and human resources. Specific program support activities include environmental safety and health, permitting, 
regulatory compliance, waste minimization/pollution prevention, technology development, and stakeholder-related 
and information/outreach activities. 

Most program management support activities for Sandia's Waste Management Program are integrated within the 
Environmental Operations Center, an organizational element of the Laboratories Services Division. These support 
activities include project management systems (project controls), stakeholder involvement, information 

NEW MEXICO 66 



management services (records, technical reference, computer resources, financial), and compliance 
assessment/regulatory support (legal support, audit management). Other centers within the Laboratories Services 
Division provide additional program management support activities. Examples include strategic planning, 
emergency management, security and safeguards, facilities planning, facilities construction, health and safety 
oversight, and shipping and receiving. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The site personnel table provides a breakdown of current personnel composition for Sandia's Environmental 
Management programs. This mix includes federal, contractor and subcontractor work force. The federal staff 
consists of management, administrative, and engineering support. The contractor and subcontractor work force is a 
mix of professionals and labor that plans and conducts the day-to-day activities at the site. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY i996 planning baselines (see Reader's Guide). 

Site Management Structure 

Sandia has established a Waste Management Project Department and an Environmental Restoration Project 
Department to oversee Environmental Management-funded and other activities. These departments provide 
direction to the technical support departments that execute the work scope of these projects. 

Sandia's Environmental Management Project relies heavily on subcontractor support. Contract mechanisms 
include As-Ordered Agreements, Time and Materials technical support contracts, waste operations support 
contracts, and competitive Task Order contracts. Future contracting mechanisms will further incorporate 
competitive bidding approaches, and performance award fees. 
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Sandia Corporation, a Lockheed Martin subsidiary, is the management and operating contractor under a five-year 
cost-plus contract that includes performance based features. The contract is scheduled to be renewed in FY 1998. 

Future Full-Time Equivalent Needs 

The Full-Time Equivalent table above provides a breakdown of future personnel needs for Sandia's Environmental 
Management programs. 

FUNDING ESTIMATE 

The following two tables present estimated funding information for the Sandia National Laboratories/New Mexico. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f)' 1 !'tiQ99 3996 2Q1Q 2Ql6 agag 2Q25 

Nuclear Material and Facility Stabilization 4,130 2,857 1,320 554 
Environmental Restoration 18,045 25,000 831 2,359 
Waste Management 10,858 16,117 18,413 17,934 19,636 18,227 
rgta! ?6 001 4§ ?fA 21 gsa ?QQA§ ?? 546 16 ??? 

fX zqan 2Q4Q 2Q45 a gag 2Q55 agog 
Nuclear Material and Facility Stabilization 
Environmental Restoration 

Waste Management 17,934 17,934 17,934 17,934 17,934 17,934 
Ip'ftl gaa• 17 aat 17834 17 eat l7BM ,, eat 

eyagzq agza 2QRQ 2Q15 a gag appH 
Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 18,227 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Nondefense Funding Estimate 

(Five· Year Averages, Thousands of Constant 1996 Dollars) 
&QM ?9'9 '9'9 '9?§ mzq '"''"'i'G" 

Nuclear Material and Facility Stabilization 111 77 36 15 1,192 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Life-cycle cost estimates presented in this 1996 Baseline Environmental Management Report are significantly 
different from those presented in the Baseline Environmental Management Report for 1995. The life-cycle 
estimate for the site has increased by 35 percent, or approximately $414 million. The primary impact may be 
potential delays in completing environmental restoration activities. 

Comparison Table 

FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

Activity 
----------~ ------------- --------------- -------------

Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 39,924 2,600 45,493 17,345 22 

Environmental Restoration 242,047 23,295 231,178 73,109 6 

Waste Management 703,203 12,537 1,314,403 -29,994 90 

Landlord - - - - -

Program Management 2 237,971 7,780 - - -

Site Total 1,223,145 46,212 1,591,074 414,141 35 

1 The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity 
cost estimate tables for the FY 1996 Baseline Report. 

Nuclear Material and Facility Stabilization 

The estimate for nuclear material and facility stabilization activities is 22 percent higher than the estimate in last 
year's report, after accounting for FY 1995 expenditures. The principal reason for this increase is the addition of 
program management costs. The estimate was calculated using a parametric model. 

Environmental Restoration 

After accounting for FY 1995 expenditures and program management costs, the 1996 estimate is approximately six 
percent more than the FY 1995 estimate. Remediation costs for the North Technical Areas, South Technical 
Areas, Firing Ranges, and Thunder Range assume, based on currently available information, ground-water 
contamination is limited to one site (requiring treatment) and the standard for remediation is future Industrial or 
Recreational land use. Assumptions about future land use relate to human health risk assessments; thus, they 
control the extent of remediation and the volumetric estimate of contaminated soil. The volumes estimated for 
hazardous, mixed, and low-level radioactive waste generated by the Environmental Restoration program have been 
significantly modified based on site data obtained during FY 1995 and, to some extent, on new assumptions 
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regarding the means to remediate some sites. Overall, the Environmental Restoration waste volume estimates have 
been reduced. In addition, the Environmental Restoration program now plans to use a Temporary Unit for early 
storage of Environmental Restoration waste and a Corrective Action Management Unit for disposal of most 
hazardous waste. This report expects disposal of radioactive waste will take place at the Nevada Test Site. In 
accordance with the site-level Memorandum of Understanding, costs for managing waste generated by the 
Environmental Restoration program were included within the scope of remedial costs. 

Waste Management 

The life-cycle cost estimate for the Waste Management program has almost doubled from the value presented in 
the FY 1995 report. The principal reason for the increase is that the assumed duration of support to the Office of 
Defense Programs almost doubled, from 40 years in the 1995 estimate to 75 years in the 1996 estimate. Applicable 
program management costs have also been included in the Waste Management estimate for the FY 1996 Baseline 
Report. 
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SOUTH VALLEY SUPERFUND SITE 

The South Valley Superfund site is located in the South Valley of Albuquerque, New Mexico and is situated near 
the Rio Grande in an industrial portion of the city. Seven Potentially Responsible Parties are currently engaged 
in characterization and remedial activities ranging from soil remediation to ground-water cleanup. The 
Department of Energy is a Potentially Responsible Party because of the Atomic Energy Commission 's ownership 
of an industrial facility in the South Valley from 1951-1967. The Department of Energy is acting under an 
agreement with General Electric Company to reimburse 43.2 percent of the cost for remediation. 

Environmental Restoration 

1997 Congressional Request 

Environmental Restoration 

I.S MllB 

I.S KllOMEIW 

Albuquerque 
International 

Airport 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 ppo-aggg 2QQ5 2Q1Q a gag aga§ 
957 705 705 

• Total Life Cycle is the sum of the annual costs in constant FY t996 dollars. 

N 

a gag Hlp G'flp* 
11,833 
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FACILITY MISSION 

General Electric currently owns and operates the facility and land for aircraft engine production. The Department of 
Energy is not involved in any current decisions concerning the mission of the facility. Between 1951 and 1967, the 
Atomic Energy Commission used the facility to produce weapons components. The Environmental Protection Agency 
believes that various Atomic Energy Commission production activities contributed to volatile organic compound 
contamination of soil and ground water that is currently being remediated. 

Woodward Ave. 

IGOFIEI 

113Mmas 

SITE MAP 

Chevron 

Deep aquifer VOC 
plume 

South Valley 
Superfund Site 

N 

The Comprehensive Environmental Response, Compensation, and Liability Act is the prime regulatory driver for 
this site. All Department of Energy cost reimbursements for remediation and waste management activities at this 
site are included within the scope of the Environmental Restoration program. There are no current or planned 
nuclear material and facility stabilization activities at this site. 
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FUTURE USE 

The Department of Energy is not involved in future-use decisions for this site. However, this baseline estimate 
assumes General Electric will continue to use the property for industrial purposes. Ground water will be cleaned 
up to the most stringent drinking water standards set by either the Environmental Protection Agency or the New 
Mexico Environment Department. Soil has been remediated to Environmental Protection Agency risk-based 
levels. 

ENVIRONMENTAL RESTORATION 

The Department of Energy is involved at this site as a Potentially Responsible Party under the Comprehensive 
Environmental Response, Compensation, and Liability Act. From 1951 to 1967, the Atomic Energy Commission 
owned the South Albuquerque Works facility to produce weapons components. American Car and Foundry 
operated the facility for the Atomic Energy Commission. In 1967, the U.S. Air Force purchased the facility and 
General Electric operated it for military aircraft engine production. The Air Force renamed the facility "Plant 83". 
In 1984, General Electric purchased the facility. See the Site Map for the location of Environmental Restoration 
program activities. 

In 1979, volatile organic compound contamination was discovered in the City of Albuquerque's San Jose 6 
drinking water production well. The Environmental Protection Agency identified the Department of Energy, the 
Air Force, and General Electric as Potentially Responsible Parties for two operable units within the Superfund site: 
the Plant 83 Operable Unit and the San Jose Operable Unit. All owners and operators were identified as having 
conducted activities that potentially contributed to the. soil and ground-water contamination. 

Between 1984 and 1988, the Environmental Protection Agency conducted a Remedial Investigation and a 
Feasibility Study that led to the 1088 Record of Decision. The Plant 83 Record of Decision indicated a need for 
further characterization of soil, shallow aquifer and deep aquifer decontamination, the implementation of a soil 
vacuum extraction system, a shallow aquifer pump-and-treat system, and a deep aquifer pump-and-treat system. 
The San Jose Record of Decision required the plugging and abandonment of several private and city ground-water 
wells, including 30 years of site monitoring. 

The three Potentially Responsible Parties attempted to negotiate cost allocations and management strategies with 
no clear success. In 1989, to accelerate the Comprehensive Environmental Response, Compensation, and Liability 
Act process, the Environmental Protection Agency issued a 106 Administrative Order against General Electric (the 
current owner) and tasked the company to help with cleanup management and associated liabilities. The three 
Potentially Responsible Parties negotiated a"Settlement Agreement" to delineate roles, responsibilities, and cost 
allocation. Nine percent of the cost was allocated to General Electric, 43.2 percent was allocated to the Department 
of Energy, and 47.8 percent was allocated to the Air Force. Allocation was based purely on time of ownership. 
General Electric is responsible for project management, planning, and execution, with approval from the 
Environmental Protection Agency. The Environmental Protection Agency Region VI, with input from the New 
Mexico Environment Department and the City of Albuquerque, is the prime regulator for the two operable units. 

Other cleanup activities are ongoing in the Superfund area. They include volatile organic compound ground-water 
cleanup by the UNIV AR Corporation; petroleum soil and ground-water cleanup by Chevron and Texaco (Giant); 
petroleum and volatile organic compound ground-water and soil cleanup by Whitfield Tank Lines; and soil and 
ground-water cleanup by AT A Pipelines. See the Site Map for the location of Environmental Restoration program 
activities. 
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Major Environmental Restoration Activity Milestones 

Shallow Ground-Water Remediation 
Deep Ground-Water Remediation 
Well Plugging Remediation 

Operable Unit 1 

TASK COMPLETION DATE 
Fiscal Year 

1997 
2010 
1995 

The Record of Decision for this operable unit called for a replacement well for the city's contaminated wells. The 
1985 Record of Decision was satisfied in April 1987 with the installation of Burton well #4 in the city's ground
water well network. No further action has been or will be necessary. 

Operable Unit 2: San Jose 3 and San Jose 6 

The Environmental Protection Agency wanted all public and private contaminated wells, plugged and abandoned 
to prevent vertical movement, and it issued the San Jose Record of Decision in 1988. The Record of Decision also 
called for long-term monitoring of contamination. 

All contaminated wells were verified with sampling, plugged, and abandoned when access and permission was 
granted. The final two contaminated wells, the city's San Jose 3 and San Jose 6 wells, were plugged in FY 1995. 

A monitoring network was installed to monitor contamination. In FY 1996, the network will be "transferred" to 
Operable Unit 3 (Plant 83) to close out Operable Unit 2. 

Operable Unit 3: Plant 83 

The Plant 83 Record of Decision, signed in 1988, required further characterization, soil remediation, and ground
water remediation for two distinct aquifer zones. This operable unit is responsible for the majority of 
environmental restoration activity and funding. 

ASSESSMENT 
The assessment of volatile organic compound contamination in soil and ground water is complete. 
Characterization included shallow, intermediate, and deep ground-water monitoring well installation, multipart 
well installation, soil vapor sampling, hydropunch sampling, and the development of a 3-D ground-water model. 

The primary constituents discovered were trichloroethane, dichloroethene, dichloroethane, and tetrachloroethene 
with smaller amounts of benzene, toluene, ethylene, xylene and methyl-tert-butyl ether from the nearby petroleum 
companies. An extensive study of metals in ground water indicated metals were present but not in sufficient 
amounts to warrant cleanup. In addition, metal contamination cannot be attributed solely to the three Potentially 
Responsible Parties. 

Volatile organic compound contamination is not severe, but it is widespread. Volatile organic compound levels in 
the deep zone ground water average less than 50 micrograms per liter, with a maximum concentration of 690 
micrograms per liter of trichloroethane. The plume has a distinct center of mass with a sizable zone of much lower 
levels of volatile organic compounds. The plume has an approximate depth ranging between 15 and 35 meters ( 49 
and 115 feet) below ground surface and a surface area of roughly 28 hectares (70 acres). The shallow zone levels 
range from I 00 parts per billion to a maximum concentration of 1,848 parts per billion total volatile organic 
compounds. The area of the plume is approximately 3.2 hectares (8 acres) in area and ranges from 2.4 to 9.2 
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meters (8 to 30 feet) below the ground surface. A fairly continuous silty clay layer separates the shallow zone from 
the deep zone of the aquifer. 

REMEDIATION 

A pilot scale vacuum extraction system for soil decontamination in the north and south Plant 83 areas began in 
1992. The pilot scale system, using small vapor extraction ports and a movable carbon treatment system, was 
operable for approximately one year. The system removed approximately 15.8 kilograms (35 pounds) of volatile 
organic compounds. After the pilot project, the Environmental Protection Agency reviewed residual contaminant 
levels and declared that No Further Action was necessary on the soil. 

The shallow zone pump-and-treat system began operation in April 1994 and has run continually since then. The 
system, designed to de-water the shallow aquifer, runs at approximately 20 to 40 liters per minute (5 to 10 gallons 
per minute). Volatile organic compound removal has been slow, but the ground water has dropped approximately 
1.8 meters (6 feet) since operation began. The system, which is expected to run through FY 1997, uses eight 
extraction wells (six on plant property and two within the San Jose neighborhood) and discharges the water to the 
General Electric North Plant cooling towers. After shallow aquifer water depletion, the Environmental Protection 
Agency will review residual soil and soil vapor sample results to determine if any further action is required. Water 
is treated to applicable New Mexico and Environmental Protection Agency drinking water standards. The pump-
and-treat system creates no waste. · 

The Environmental Protection Agency approved the final design of the deep zone aquifer pump-and-treat system in 
August 1995. Extraction, injection, and monitoring well construction began in the summer of 1995. Completion of 
final construction is expected in June 1996. The prime goal of the deep aquifer system is contaminant control. 
Aquifer remediation is a secondary goal. The system uses three extraction wells and nine reinjection wells and is 
designed to operate at approximately 5,000 liters per minute (1,300 gallons per minute) through an air 
stripping/activated carbon treatment system. 

LONG-TERM SURVEILLANCE AND MONITORING 

An extensive network has been installed to monitor the contamination in place and the performance of both pump
and-treat systems. The Plant 83 monitoring network will also monitor the San Jose Operable Unit. The sampling 
rate varies with each well in the network, but most wells are sampled on a quarterly basis. The future frequency of 
sampling could drop after remedial design, construction, and implementation. This report assumes that monitoring 
will continue until FY 2010. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

South Valley Supertund Site 
Remedial Action 957 

300§ 

705 

• Total Life Cycle Is the sum ofthe annual costs In constant FY 1996 dollars. 

22'9 '9'§ 

705 

Direct Program Management/Support 

agag a gas 2939 Llfp GxE'n* 

tt,833 

All program management and technical support costs incurred are reimbursable under the terms of the Settlement 
Agreement. The Department pays for these costs based on the cost allocation formula in the Settlement 
Agreement. 
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DESCRIPTION OF PERSONNEL 

One Department of Energy employee manages the activities to support the Department of Energy's responsibility 
for the remedial activities at the site, and one contractor employee supports the activities of the Department of 
Energy and the Air Force. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the South Valley Superfund site. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
F'l8ftt3MQ iQM 2QlQ 2Ql§ agag a gag urn Gxew· 

Environmental Restoration 957 705 705 11,833 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

No major changes in the estimated scope have occurred since the submission of the 1995 Baseline Environmental 
Management Report. The 43 percent reduction in estimated life-cycle costs reflects a 33 percent reduction in 
project duration. This accelerated schedule significantly reduces the surveillance and monitoring requirements. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in 
Change in 

Life Cycle Life Cycle Dollars 
Percent 

----------- -------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 23,066 2,136 11,833 -9,097 -43 

Waste Management - - - - -

Landlord - - - - -

Program Management 2 - - - - -

Site Total 23,066 2,136 11,833 -9,097 -43 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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WASTE ISOLATION PILOT PLANT 

The Department of Energy Carlsbad Area Office located in Carlsbad, New Mexico, manages both the Waste 
Isolation Pilot Plant program and the National Transuranic program. The Waste Isolation Pilot Plant is located 
in southeastern New Mexico, 42 kilometers (26 miles)from Carlsbad, and occupies approximately 4,100 hectares 
( I0,240 acres) in Eddy County. 

Estimated Site Total 

{Thousands of Current Year Dollars) 

W este Management 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~111-aaaa agg~ ag~g iQ~I aaaa iQil a gag 
Weste Manapement 187,927 184,000 180,000 175,000 180,000 175,000 180,000 

~iiUill auau aaa~ au~u iQI~ iliQ iQI~ 
waste Manaaement 175,000 169,000 12,028 12,028 12,028 12,028 12,028 

~¥ au~u iU~I iUIU iUII iUIU iUII a~uu ~l&llililill. 
Waste Manapement 12,028 8,390,473 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

In 1979, Congress authorized the Waste Isolation Pilot Plant to demonstrate the safe disposal of radioactive waste 
from defense activities of the Federal Government. The radioactive waste that will be accepted at the Waste 
Isolation Pilot Plant includes transuranic waste and transuranic mixed waste. Transuranic waste is radioactive 
waste, regardless of source or form, contaminated with alpha-emitting transuranic radionuclides with atomic 
numbers greater than 92, (that is, plutonium and other elements with atomic numbers higher than that of uranium) 
having half-lives longer than 20 years, and concentrations greater than 100 nanocuries per gram of waste. 
Transuranic mixed waste is transuranic waste that also contains hazardous materials regulated by the Resource 
Conservation and Recovery Act. 

D liDFm 
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SITE MAP #1 

Waste Isolation 
Pilot Plant 

Map of tha Current 
Surface Facility 

N 

The Waste Isolation Pilot Plant is a geologic repository mined approximately 655 meters (2,150 feet) below the 
surface in a massive formation of rock salt. It consists of an area in which experiments were conducted to study the 
properties of the host rock, access drifts, and a much larger waste disposal area. The repository has surface 
facilities in which waste will be received and inspected, and four shafts that connect the surface facilities with the 
underground. 

The basic mission of the Waste Isolation Pilot Plant is to provide permanent disposal for transuranic waste from 
defense activities. No high-level waste or spent fuel will be placed there. At present, the near-term mission is to 
complete various scientific studies and to demonstrate that the Waste Isolation Pilot Plant will provide permanent 
isolation of the waste in a safe and environmentally acceptable manner. Compliance with the applicable laws and 
regulations will be demonstrated and documentation will be submitted to the Environmental Protection Agency and 
the State of New Mexico. 

There are no other Environmental Management program activities at the Carlsbad Area Office. All Waste Isolation 
Pilot Plant-generated transuranic waste will be disposed of in the Waste Isolation Pilot Plant repository; therefore 
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the Department does not envision any environmental restoration requirements other than decommissioning. 
Decommissioning activities and associated costs are included in Waste Management program costs. 
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The mission of the National Transuranic program is to ensure the transuranic mixed waste the Department of 
Energy owns is effectively and systematically managed from its generation to its final disposal. The National 
Transuranic program will develop strategic plans and program guidance for the generation, characterization, 
certification, packaging, transportation, and disposal of transuranic waste and it will develop and direct the 
implementation of program guidance. The National Transuranic program will assess compliance with program 
guidance and ensure that activities are coordinated among all the sites at which transuranic waste is generated or 
stored. 

FUTURE USE 

This report assumes the period for receiving and dispositioning transuranic waste at the Waste Isolation Pilot Plant 
will be at least 35 years. This period will start on the day the plant receives the first drum of transuranic waste. At 
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the completion of the disposal phase, five years will be required to prepare the repository for permanent closure and 
decommission the surface facilities. This report assumes there is sufficient capacity to dispose of all transuranic 
waste in the complex. Monuments and markers will be built at the site to warn people of the presence of the 
repository. Institutional controls over the site will be maintained for 100 years. The site will be restored to its 
natural habitat by FY 2038. This report considers the future use of this site to be Controlled Access. 

WASTE MANAGEMENT 

On October 21, 1993, the Department revised the Waste Isolation Pilot Plant test strategy. Underground 
radioactive waste tests will not be conducted at the Waste Isolation Pilot Plant site, and the facility will no longer 
be required to maintain readiness to receive radioactive waste. Instead, the Department will conduct an enhanced 
laboratory program. In addition, the compliance certification application document was accelerated, and a draft 
was submitted to the Environmental Protection Agency in March 1995. A final compliance certification package 
will be submitted to the Environmental Protection Agency by October 1996. A Resource Conservation and 
Recovery Act Part B permit application was submitted in May, 1995. 

The revised test strategy encompasses: (1) performance assessments to evaluate compliance with the applicable 
Environmental Protection Agency regulations; (2) studies to provide the scientific basis for performance 
assessments, including laboratory tests with transuranic mixed waste at other Department of Energy sites; (3) the 
decisionmaking process to determine whether transuranic waste and transuranic mixed waste can be emplaced in 
the repository for disposal. The purpose of the revised test strategy is to accelerate the assessment of the long-term 
performance of the Waste Isolation Pilot Plant repository. 

In addition to those activities required to maintain and operate the base facility, activities were initiated in FY 1996 
to re-establish facility readiness to receive radioactive waste. After waste disposal operations are initiated in FY 
1998, waste emplacement activities will continue throughout the operational phase of the project. 

The National Transuranic program is developing strategic plans and program guidance for transuranic waste 
generation, characterization, certification, packaging, transportation, and disposal. The National Transuranic 
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program develops and directs implementation of the program, while Department of Energy Headquarters, working 
through the generator/storage sites, establishes policy guidelines. The National Transuranic program assesses 
compliance with the program guidance, as well as the commonality of activities and assumptions among all the 
sites. Preparation of compliance documents is supported by waste characterization at Idaho National Engineering 
Laboratory, the Rocky Flats Environmental Technology Site, Argonne National Laboratory-West and Argonne 
National Laboratory-East. 
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No contingency plans currently exist to handle the Department of Energy transuranic waste inventory if the Waste 
Isolation Pilot Plant is determined to be an unsuitable location for the disposal of transuranic waste. Ten major 
Department of Energy sites and several smaller sites nationwide store or generate transuranic waste. 

The programs supported by the Carlsbad Area Office are direct-funded for waste management activities. There are 
no Environmental Restoration or Nuclear Material and Facility Stabilization program funds associated with the 
activities at this site. 

Transuranic Waste 

GENERATION AND HANDLING 

The National Transuranic program is developing a management plan that will be completed in September 1996. It 
will identify the transportation and disposal schedules for the current and projected inventories. This report 
assumes that once the facility is operational, transportation of all transuranic waste from Environmental 
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Management sites to the Waste Isolation Pilot Plant will be paid for by the Waste Isolation Pilot Plant. 
Characterization and packaging costs are the responsibility of the waste generator. 

TREATMENT 

The Waste Isolation Pilot Plant will accept transuranic waste that is certified to meet the Waste Isolation Pilot Plant 
waste acceptance criteria. The Waste Isolation Pilot Plant will not treat the transuranic waste it receives, and no 
surface storage will be provided at the site. 

Sanitary waste generated at the Waste Isolation Pilot Plant is disposed of in an offsite licensed municipal landfill. 
Hazardous waste is disposed of offsite in a commercial treatment and disposal facility. Any transuranic waste 
generated at the Waste Isolation Pilot Plant will be placed in the repository. 

DISPOSAL 

By law, the maximum capacity for the Waste Isolation Pilot Plant is 175,500 cubic meters (229,600 cubic yards) 
for both contact-handled and remote-handled waste. No more than 5 percent of the total volume of the Waste 
Isolation Pilot Plant may be remote-handled waste. The estimate includes disposal costs for all transuranic waste 
generated by Environmental Management sites nationwide. 

TRANSPORTATION 

The Department of Energy has studied three potential methods of transporting transuranic waste to the Waste 
Isolation Pilot Plant: truck, regular train, and dedicated train. The Department has studied the truck transportation 
option in more detail than the two rail options. Transportation by truck would involve a dedicated fleet of modified 
flatbed trailers that are attached to specialized tractors. The trailers would carry up to three Transuranic Package 
Transporter Model II containers of contact-handled transuranic waste or one cask containing remote-handled 
transuranic waste. The contract carrier would be required to employ qualified, trained, and dedicated drivers in 
accordance with requirements contained in Code of Federal Regulations Title 49, Parts 172, 177, and 391. 

Major Waste Management Activity Milestones 

TASK 

Waste Inventory Definition to Final Compliance Package 
Issue Final Waste Isolation Pilot Plant Waste Acceptance Criteria 
Receive Resource Conservation and Recovery Act Part B Permit 
Submit Comprehensive Transuranic Waste Disposal Plan to Congress 
No-Migration Determination Issued by the Environmental Protection Agency 
Issue Final Disposal Supplemental Environmental Impact Statement 
Issue Decommissioning and Post-Decommissioning Land Management 
Environmental Protection Agency Certification of Compliance 
Decision to Operate as a Disposal Facility 
Begin Contact-Handled Disposal Operations 
Fabrication of First Remote-Handled Cask Complete 
Begin Remote-Handled Disposal Operations 
Full Disposal Operations Begin 
Disposal Operations 
Site Restoration 
Active Institutional Control 
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Fiscal Year 

1996 
1996 
1996 
1997 
1997 
1997 
1997 
1998 
1998 
1998 
1998 
2002 
2005 
2033 
2038 
2138 



Waste Isolation Pilot Plant Waste Generators 

Site Volume • Start • Finish• 
Cubic meters (FY) 

Argonne National Laboratory-East 150 1998 2022 

Argonne National Laboratory-West 17 1998 2001 

Energy Technology Engineering Center 7 2001 2001 

Hanford Site 42,192 2007 2040 

Idaho National Engineering Laboratory 26,032 1998 2016 

Lawrence Berkeley Laboratory 7 2001 2070 

Lawrence Livermore National Laboratory 2,193 2001 2070 

Los Alamos National Laboratory 11,275 1998 2034 

Nevada Test Site 642 2005 2005 

Oak Ridge National Laboratory 5,209 2002 2070 

Rocky Flats Environmental Technology Site 8,193 1999 2045 

Sandia National Laboratory/New Mexico 5 2009 2011 

Savannah River Site 19,049 2016 2038 

TOTAL 114,971 
*Volumes and tlmeframes for disposal mclude both transuran1c and rruxed transuran1c waste. 

The Transuranic Package Transporter Model IT is certified by the Nuclear Regulatory Commission and is 
maintained in accordance with the Nuclear Regulatory Commission Certificate of Compliance. The cost of the 
Transuranic Package Transporter Model IT is a direct cost, and is included in the National Transuranic program 
costs. Funding in the outyears will provide a transportation system with the capacity and capability to transport all 
certified transuranic waste from applicable Environmental Management sites to the Waste Isolation Pilot Plant. 

Waste Management Activities Cost Estimate 

(Five-Year Average•, Thou•and• of Con•tant 1996 Dollar•) 

=~····· 
IIIII aa~a 18~1 1818 1811 11118 

Tl'llnluranic Wute 
Diapoul 188,280 182,380 178,422 173,487 178,488 173,488 178,419 

Direct Program Management/Suppor1 1,847 1,810 1,578 1,533 1,532 1,532 1,581 
rgtnl '''eft t&oop jfd@ 17§@ ilb@ iij@ iM@ 

~1811 IIM8 I IIIII 1818 1811 IIIII 1111 
Tranauranic Wute 

Diapotai 173,485 187,519 12,000 12,000 12,000 12,000 12,000 
Direct Program Management/Suppor1 1,535 1,481 28 28 28 28 28 
rgte! '''009 ''9229 '? 22' ,, 22ft '8 qfo 1?02' '292' 

e~aa~a 18iJ 11118 1811 11118 1111 
·~· 

~Ill fiilill. 
Tl'llnluranic Wute 

Di1po11i 12,000 8,319,488 
Direct Program Management/Suppor1 28 70,985 

• Total Life Cycle/a the aum of the annua/ocata/n ocnstant FY 1996 dollers. 
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Direct Program Management/Support 

All Carlsbad Area Office program management costs are directly related to the development and operations for 
transuranic waste storage, transportation, and disposal. Carlsbad Area Office federal employees provide overall 
management support, and the program management line of site summary identifies their costs. 

In support of Waste Isolation Pilot Plant activities and in compliance with regulatory requirements, the Department 
of Energy has entered into several agreements with federal, regional, state, local, and tribal governments. These 
agreements require payment of funds to maintain certain programs within the jurisdiction of the affected agencies. 
The Waste Isolation Pilot Plant or the National Transuranic program has agreements with the following 
organizations to perform work: the United States Bureau of Land Management, the United States Bureau of Mines, 
the New Mexico Emergency Response Program, the Western Governors Association, the Shoshone-Bannock 
Indian Tribes, the Confederated Tribes of the Umatilla Indian Reservation, the Southern States Energy Board, the 
Environmental Evaluation Group, the Carlsbad Environmental Monitoring Research Center, and the Carlsbad 
Department of Development. 
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DESCRIPTION Of PERSONNEL 

Current Composition 

Current staffing requirements represent a site-wide mix of federal employees, contractors, and subcontractors, as 
presented in the following table. The federal work force consists mainly of managers, administrative support, 
professionals, engineers, and scientists. This work force supports the oversight of site operations and the 
management of the interface between regulators, Headquarters, and other organizations necessary to support the 
mission and vision of the Waste Isolation Pilot Plant. The contractor provides a mix of professional staff and labor 
personnel who conduct the day-to-day site operations. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Carlsbad Area Office has adopted Department of Energy Contract Reform initiatives through successful 
negotiation and performance regarding the first performance-based contract in the Department of Energy complex. 
Contracts include incentives for measurable performance in the areas of safety, deliverables, compliance, plant 
availability, and cost control. 

The current contract has placed more risk for performance and cost control on the management and operating 
contractor, by converting the previously Cost Plus Award Fee contract into three types, namely, Firm Fixed Price, 
Fixed Price Incentive, and Cost Plus Award Fee. 

The management and operating contractor has successfully outsourced its records management and security scopes 
of work (approximately four percent of the FY 1995 contract value), while obtaining "best-in-class" performance 
at a lower cost. Current subcontracts include transportation, technical services, architectural and engineering 
services, and janitorial services. Less than 50 percent of the Carlsbad Area Office funding is provided to the 
management and operating contractor. Various funding vehicles are used, including: task orders and contracts to 
Department of Energy national laboratories and other Department of Energy management and operating 
contractors, interagency agreements, cooperative agreements, and grants. 
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Future Full-Time Equivalent Needs 

The future Full-Time Equivalent Common Occupational Classification System mix for the Waste Isolation Pilot 
Plant site is not expected to change significantly or to be modified after FY 1999. As the site becomes fully 
operational, the mix of personnel will change from scientists to engineers and operators. Focus will be placed upon 
process flow improvements while maintaining a high degree of safety. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Waste Isolation Pilot Plant. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ lllliiiiiQ iQII ag~g iQ~I a gag iQil an 
Waste Manaaement 187,927 184,000 180,000 175,000 180,000 175,000 180,000 

~aaaA iQdQ iadl iiiQ iQII - IIIIi 
Waste Manaaement 175,000 169,000 12,028 12,026 12,028 12,028 12,028 

aa~a iiQ~I iiQIQ ilali aa~~ illll i~QQ ~Ill lilill* 
Waste Management 12,028 8,390,473 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The 1996 life cycle estimate is approximately 12 percent more than the 1995 estimate. The inclusion of the 
Carlsbad Area Office in the Waste Isolation Pilot Plant estimate rather than in the Albuquerque Operations Office 
estimate added $432 million. The National Transuranic Program estimate was reduced by $593 million. $10 
million per year was added to meet new security and monitoring requirements in the Land Withdrawal Act. An 
additional $620 million was added for continued economic support to the State of New Mexico from FY 2013 to 
FY 2044. Finally, the Baseline Environmental Management Report uses constant dollars. Last year's Baseline 
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Environmental Management Report used FY 1995 constant dollars. This year's report uses FY 1996 constant 
dollars. This accounts for an increase of $275 million in the estimate. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

----------- ------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration - - - - -

Waste Management 6,163,729 139,185 8,390,473 2,365,929 39 

Landlord - - - - -

Program Management 2 1,482,047 34,865 - - -

Site Total 7,645,776 174,050 8,390,473 918,747 12 

1 The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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GASBUGGY AND GNOME-COACH SITES 

The Gasbuggy site and the Gnome-Coach site are administered by the Nevada Operations Office. A more 
thorough description of the environmental activities managed by the Nevada Operations Office can be found in the 
Nevada Offsite Program narrative. 
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Estimated Site Total 

(Thousands of Current Year Dollars) 

Environmental Restoration 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Ff'l%2999 399§ 3Ql§ a gag 2Q2§ 
Environmental Restoration 2.474 281 83 44 12 8 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

2939 Ufe Gys!p-
14.511 

NEW MEXICO 91 



FACILITY MISSION 

The Gnome-Coach and Gas buggy sites were part of the Plowshare program, which was a series of nuclear and 
conventional tests conducted by the Atomic Energy Commission to explore peacetime uses of nuclear explosives. 
The Project Gnome test was conducted in bedded salt approximately 31 miles southeast of Carlsbad, New Mexico 
in December 1961. The purpose of the test was to determine the effects and products of a nuclear explosion in a 
salt medium. Because the test vented radioactivity into the atmosphere, Project Coach, another experiment 
scheduled for this location, was canceled. 

The Gasbuggy Site, located approximately 88 kilometers (55 miles) east of Farmington, New Mexico, was the 
location of a single subsurface nuclear test in December 1967. The purpose of the test was to determine whether 
or not nuclear explosions would stimulate release of natural gas not recoverable by conventional methods. This 
test was the first joint government-industry gas stimulation experiment. 

The Gasbuggy site includes radioactive contamination of the deep bedrock around the shot cavity, contamination of 
the bedrock from the injection of tritiated water, possible surface contamination from the gas flaring and 
decontamination activities, and near-surface hazardous waste contamination from the closed mud pits. Ground 
water is the most likely transport medium for the deep contamination; however, because of the depth of the 
contamination (in excess of 1,290 meters [4,240 feet]) exposure to humans from this material is unlikely. There 
has been no confirmation regarding the existence of surface contamination from the gas flaring and 
decontamination operations or the abandoned drill-back mud pit. 

Contamination at the Gnome-Coach site consists of radioactive contamination of the deep bedrock around the shot 
cavity and the emplacement drift, the location for the disposal of contaminated soil. Contamination is also present 
in a shallower aquifer from a tracer test that was conducted shortly after the test. Ground water is the most likely 
transport medium for the deep contamination; however, because the shot cavity is in dry salt, exposure to humans 
from this material is unlikely. The Department is conducting modeling and field investigations to determine if this 
is a concern. Surface contamination of this site occurred when the shot vented shortly after the detonation. 

FUTURE USE 

Preliminary hydrologic studies and ground-water characterization at these sites is in progress; therefore, a definitive 
future-use plan is not complete. However, this report assumes the surface of the sites will be cleaned to a level that 
permits a mix of Open Space and Recreational use. The future-use designation for subsurface of the sites will 
remain Controlled Access. The Department of Energy will maintain control of the subsurface and retain all 
mineral rights; any disturbance of the subsurface (for example, well drilling, mining, excavation) will require 
Department approval. The final future use will be negotiated with the State of New Mexico. The Department wi II 
maintain both sites under a mix of Industrial, Open Space, and Controlled Access use until remedial action is 
complete. 

ENVIRONMENTAL RESTORATION 

Surface contamination at the Gas buggy site is the result of fallout from the gas flaring and equipment 
decontamination operations. Surface contamination at the Gnome-Coach site is the result of an unplanned vent at 
the time of the Gnome test. These areas were reportedly cleaned up during site cleanup and decommissioning in 
the 1968 to 1969 time frame, but the Department has not confirmed this. The drill-back mud pit at the Gasbuggy 
site has the potential to be contaminated with low-level waste; however, this assumption has not been confirmed. 

The cleanup strategy at both sites will include characterizing ground-water flow and area of contamination, 
assessing risk, and modeling contaminant movement away from the shot cavities. The focus will be on tritium, 
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since it is the most mobile of the potential radiological contaminants. Attenuation characteristics provide for little 
migration of other radionuclides. Tritium results will indicate whether other radionuclides should be included in 
the source evaluation. Maximum use will be made of existing data, including monitoring data collected from the 
Long-Term Hydrologic Monitoring program well networks. 

Major Environmental Restoration Activity Milestones 

Gas buggy 
Sample Gas Well Area 
Preliminary Site Characterization Report 
Risk Assessment Report 
Characterize Mud Pits 
Long-Term Surveillance and Monitoring 

Gnome-Coach 
Characterize Surface Contamination 
Preliminary Site Characterization Report 
Risk Assessment Report 

TASK 

Characterize Ground Water (Tracer Study) 
Long-Term Surveillance and Monitoring 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1997 
1998 
1998 
1998 
2025 

1996 
1998 
1998 
1999 
2025 

Assessment activities provide for continued data gathering and analysis of the Gasbuggy and Gnome-Coach sites in 
New Mexico. This activity defines the magnitude and extent of surficial contamination and risks associated with 
that contamination through evaluation of existing information. These activities include characterizing the physical 
setting and testing areas, defining the occurrence of contamination, and identifying pathways to reach a potential 
receptor. The risks to receptors will also be calculated using standard risk assessment procedures. If risks exceed 
acceptable limits, the Department will initiate remedial actions at the New Mexico test sites. Risk assessment 
activities are not planned to begin until FY 1996. 

Activities completed to date include the removal of production tubing at Gasbuggy and completion of a casing 
integrity test. Ground water has been characterized at Gasbuggy wells, and preliminary hydrologic studies at 
Gnome-Coach have been completed. 

REMEDIAL ACTION 

This baseline estimate assumes subsurface waste in and around the shot cavities will not be removed, and long
term monitoring will continue. The surface sites and facilities will be remediated to appropriate levels and the 
waste treated and disposed of offsite. 

Surface contamination occurred at the Gas buggy site as a result of the gas flaring operation. No cleanup of soils 
around the flare stack was reported. Surface soils at Gasbuggy around the flare stack will be removed. Site waste 
in and around shot cavities will not be removed. This estimate assumes 2,926 cubic meters (3,850 cubic yards) of 
hazardous waste will be shipped to an appropriately permitted commercial facility for disposal. Remedial action at 
the Gasbuggy site will begin in FY 1999 and is assumed to be complete in FY 2001. 

Surface contamination at the Gnome-Coach site resulting from venting of the shot at the time of the detonation may 
need to be removed. All of this contamination was reportedly cleaned up. This estimate assumes no additional 
surface cleanup will be required. 
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LONG-TERM SURVEILLANCE AND MONITORING 

Monitoring of the sites began in 1992 as part of the Long-Term Hydrologic Monitoring program. Monitoring 
consists of sampling selected ground-water and surface-water collection locations around each site. Sampling 
requires approximately one week per year per site plus the analysis of approximately 20 samples per site per year. 
Costs for this monitoring program are included in the assessment and remediation costs. However, after remedial 
action is complete, all costs are reflected under long-term surveillance and monitoring. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
f)f 1 82§~2QQQ 2QQ5 2Q1Q 2Q15 a gag 2Q25 a gag 

Nevada Offsite • Gasbuggy 

Assessment 579 22 
Remedial Action 220 

Nevada Offsite - Gnome-Coach 
Assessment 1,125 45 
Remedial Action 550 121 

Long-Term Surveil. and Monitoring 94 83 44 12 

• T otsl Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Gasbuggy and Gnome-Coach sites. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 apu-;moo 2Q15 a gag 2Q25 a gag 

Environmental Restoration 2,474 281 83 44 12 

• Tots/ Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

3,005 
1,100 

5,848 
3,355 
1,203 

Hlp Gyslp* 

14,511 

Environmental Management costs at the Gasbuggy and Gnome-Coach sites are limited to Environmental 
Restoration program assessment, remediation, and surveillance and monitoring costs. The 1996 life-cycle cost 
estimate is $14.5 million, a slight increase over the 1995 estimate of $12.6 million. This increase reflects the 
application of a three percent annual escalation factor and the adjustment of pre-FY 1996 costs to reflect actual 
costs through FY 1995. 
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INTRODUCTION TO URANIUM MILL TAILINGS 
REMEDIAL ACTION PROGRAM OFFICE 

24 Surface and Ground-Water Sites in 10 States 

Twenty-four designated Uranium Mill Tailings Remedial Action (UMTRA) sites are located in 10 states, including 
Arizona (two sites), Colorado (nine sites), Idaho (one site), New Mexico (two sites), North Dakota (two sites), 
Oregon (one site), Pennsylvania (one site), Texas (one site), Utah (three sites), and Wyoming (two sites). The 
UMTRA Surface Project is managed out of the Albuquerque Operations Office located in New Mexico. The 
UMTRA Ground-Water Compliance Project is managed out of the Grand Junction Projects Office. 

Uranium Mill Tailings Remedial Action (UMTRA) Program 

.UMTRA Surface and Ground Water Projects complete (}UMTRA Surface Projects complete QUMTRA Surface and Ground Water Projects ongoing 

FACILITY MISSION 

The United States Congress passed the Uranium Mill Tailings Radiation Control Act in 1978 in response to public 
concern regarding potential health hazards of long-term exposure to radiation from uranium mill tailings. The Act 
authorized the Department of Energy to stabilize, dispose of, and control uranium mill tailings and other 
contaminated material at 24 uranium mill processing sites and approximately 5,200 associated vicinity properties. 

During the 1950s and 60s, private firms processed most uranium ore mined in the United States for the Atomic 
Energy Commission, a predecessor of the Department of Energy. The processing plants were shut down, and the 
tailings piles from mill operations were abandoned. These sites presented a potential long-term health hazard 
because they contained low-level radioactive and other hazardous substances that migrated to surrounding soil, 
ground water, and surface water. Furthermore, the piles often emitted radon gas. The tailings and other 
contaminated material were also used as fill dirt or incorporated into various construction materials at thousands of 
offsite locations. 
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The goals of the UMTRA Program are to: ( 1) address immediate risk concerns and prevent further increases in 
relative risk at all sites; (2) complete surface remedial action work at all 24 mill tailings sites and related vicinity 
properties by FY 1998; and (3) complete ground-water activities in compliance with Environment Protection 
Agency standards no later than FY 2014. 

The Uranium Mill Tailings Radiation Control Act directed the Environmental Protection Agency to promulgate 
cleanup standards (40 Code of Federal Regulations 192) and assigned the Nuclear Regulatory Commission to 
oversee the cleanup and license the completed disposal cells. The responsibilities of the states and Tribes include 
( 1) acting as an interface between the Department and the local community; (2) participating in public meetings; 
(3) acquiring real estate, where necessary; (4) interfacing with the Department on the environmental assessment; 
(5) reviewing remedial action plans; (6) concurring on supplemental standards; and (7) concurring that remedial 
action is complete. The Act also required the states to pay 10 percent of the remedial action and site acquisition 
costs. 

The UMTRA program does not have any current or anticipated need for nuclear material and facility stabilization 
activities. The scope of environmental restoration includes all costs for waste management, program management, 
and landlord activities attributable to the Department of Energy. 

FUTURE USE 

Eleven of the 24 sites will employ a stabilize-in-place or stabilize-on-site disposal option. Portions :Jf the sites not 
used by the disposal cell and its buffer area may be available for other uses but will likely maintain some form of 
land-use restriction. The Federal Government will maintain the portion of the site that contains the disposal cell 
under the Long-Term Surveillance and Maintenance program. Administration and costs associated with the Long
Term Surveillance and Maintenance program are provided for by the Grand Junction Projects Office. They are 
accounted for in the summary for that site in the Colorado section of this report. 

Contamination at the 13 remaining sites will be excavated and disposed of offsite at remote disposal locations 
typically owned by the Department of Energy. These locations will also enter the Long-Term Surveillance and 
Maintenance program. Although these sites may be released without radiological restriction, the Department could 
enforce ground-water restrictions for many years. In most cases, the title to the portion of the site that does require 
institutional control by the Department will be transferred to the state or Tribe or remain with the original owners. 

In all cases, the Nuclear Regulatory Commission will review and approve the ground-water remedial action plan 
strategy for the site, before any decisions regarding its future use are made. The affected states and Tribes will 
actively participate in this decision. 

ENVIRONMENTAL RESTORATION 

The UMTRA program consists of two distinct projects, the Surface Project and the Ground-Water Compliance 
Project, which are directed by the Albuquerque Office and the Grand Junction Projects Office respectively. For 
clarity, this site summary has consolidated both projects. Costs for these activities have been apportioned to 
applicable sites. Under the provisions of the Uranium Mill Tailings Radiation Control Act, the Department pays 
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I 00 percent of the cost of the assessment activities and 90 percent of the remedial action activities for both surface 
and ground-water projects. The affected states pay the remaining I 0 percent of the remedial action costs, with the 
exception of those sites located on Indian Tribal lands, where the Department pays I 00 percent of the costs. 

The Edgemont, South Dakota site is the only UMTRA site that has no remaining Surface and/or Ground-water 
Project scope or open legal issues. There is no additional Department of Energy liability at this site. The mill was 
constructed in 1956 to extract uranium from uranium ore and was operated by a subsidiary of Susquehanna
Western, Inc. Vanadium processing capability was added in 1960. All processing was complete by 1974, and the 
owners stabilized the tailings and other contamination onsite prior to the enactment of the Uranium Mill Tailings 
Radiation Control Act. Although the Edgemont site was not designated as one of the 24 UMTRA sites, a 1983 
amendment to the Act required the Department to address the 135 vicinity properties associated with the Edgemont 
site. Material was removed from the vicinity properties and stabilized at the Edgemont site's Nuclear Regulatory 
Commission-licenced disposal cell. The current licensee is expected to turn the site over to the Grand Junction 
Projects Office's Long-Term Surveillance and Maintenance program in 1996. 

The State of North Dakota has requested that the Department remove the Bellfield and Bowman sites from 
designation under the Uranium Mill Tailings Radiation Control Act. All activities have been suspended pending 
their removal from the designation list. However, estimated costs and site summaries are provided for these sites to 
frame the potential scope of Department of Energy activities in the event that these sites are not delisted. 

UMTRA Surface Project 

Surface remedial action consists of stabilizing the tailings onsite or, in some cases, relocating the tailings to more 
remote locations. The tailings are covered with soil and rock to prevent radon release, control erosion or 
biointrusion, and to minimize infiltration of rain and snow that could leach contaminants through the pile into the 
ground water. Surface remedial action at the 24 sites includes the costs for applicable vicinity properties and 
remote disposal locations. 

For the surface project at each site a Remedial Action Plan will be generated that will (I) present the series of 
activities that are proposed by the Department to accomplish long-term stabilization and control of the radioactive 
materials at the inactive processing site; (2) provide a characterization of the present conditions of the sites; (3) 
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document the concurrence by the state or Tribe and the Nuclear Regulatory Commission in the remedial action 
plan; and (4) consolidate available engineering, radiological, geotechnical, hydrological, and other information 
pertinent to the remedial action. 

UMTRA Surface Project Activities 

Site Name Surface Remediation NRC Certification Date NRC Licensing Date Transfer to L TSM 
Completion Date (GJPO) Date 

Fiscal Year 

Ambrosia Lake, New Mexico 1995 1996 1997 1997 

Belfield, North Dakota'· 1 1997 1998 NA NA 

Bowman, North Dakota' 1997 1998 1998 1998 

Canonsburg, Pennsylvania 1·' 1987 1995 1996 1994 

Durango, Colorado' 1991 1996 1996 1996 

Falls City, Texas 1994 1996 1997 1997 

Grand Junction, Colorado' 1994 1999 1999 2000 

Green River, Utah 1990 1992 1996 1996 

Gunnison, Colorado 1 1996 1997 1997 1998 

Lakeview, Oregon 1 1990 1994 1995 1995 

Lowman, Idaho 1992 1994 1994 1995 

Maybell, Colorado 1997 1998 1998 1998 

Mexican Hat, Utah 1995 1996 1996 1997 

Monument Valley, Arizona 1 1994 1996 NA NA 

Naturita, Colorado 1 1997 1998 1998 1998 

Rifle, Colorado (2 sites) 1 1996 1998 1998 1998 

Riverton, Wyoming 1 1990 1995 NA NA 

Salt Lake City, Utah 1989 1997 1998 1998 

Shiprock, New Mexico 1987 1991 1996 1997 

Slick Rock, Colorado (2 sites) 1 1996 1998 1998 1998 

Spook, Wyoming 1989 1992 1993 1994 

Tuba City, Arizona 1990 1996 1997 1996 

I The State of North Dakota has requested that the Department remove these sites from designation under the Uranium Mill Tailings Radiation 

' 
J 

Control Act. All activities have been suspended pending their removal from the designation list. 
Indicates remote disposal cell. 
This date represents the licensing date for the processing site. Remote disposal cell was licensed in 1994. 

The Long-Term Surveillance Plan, which describes how the disposal site will be managed, will be written 
concurrently with the each site's disposal cell Completion Report and final Audit Report. These two documents 
will be included as part of the Department's site Certification Report, which explains that the processing site has 
been cleaned up according to the provisions of the Remedial Action Plan. The site Certification Report and the 
Long-Term Surveillance Plan will be submitted to the Nuclear Regulatory Commission for concurrence as the first 
step towards licensing the disposal cell. Between the time that the remedial action is completed and the licensed 
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site's surveillance activities are transferred to the Long-Term Surveillance and Maintenance Program, annual site 
inspections and custodial maintenance will be conducted under the UMTRA Surface Project's Pre-licensing 
Custodial Care activities. The prime objective will be to maintain cell integrity. 

Long-term surveillance of the disposal site will ensure that the cell continues to function as designed and that it 
continues to meet the licensing conditions. Also included will be general custodial maintenance, such as grass 
mowing and sign repair, and annual reports describing all site activities and findings, which will be provided to the 
Nuclear Regulatory Commission, applicable state governments, and other affected parties. 

Future assessment efforts for the UMTRA Surface Project will center around investigating new vicinity properties 
(particularly the Grand Junction site) and the certification and licensing of all completed site remedial actions and 
disposal cells. Remediation will consist of completing the six sites started prior to FY 1995, starting the cleanup of 
the last five processing sites in FY 1995 and FY 1996, and completing cleanup of all sites by the end of FY 1998. 
Activities in FY 1999 will consist of finalization of site and vicinity property completion reports. 

Surface remedial action activities have been completed at 16 of the 24 sites, including: Ambrosia Lake, 
Canonsburg, Durango, Falls City, Grand Junction, Green River, Gunnison, Mexican Hat, Lakeview, Lowman, 
Monument Valley, Riverton, Shiprock, Salt Lake City, Spook, and Tuba City. The disposal cell at Grand Junction 
remains open to accept additional vicinity property material. 

Of the eight surface remedial action sites remaining, six are currently under way. As noted earlier, the State of 
North Dakota recently requested that the remaining two sites, Belfield and Bowman, be removed (delisted) from 
designation under the Uranium Mill Tailings Radiation Control Act. 

UMTRA Ground-Water Compliance Project 

Former uranium processing activities at most of the 24 inactive mill sites resulted in contamination of ground water 
beneath, and in some cases, downgradient of the sites. This contaminated ground water often has elevated levels of 
contaminants such as uranium or nitrates. 

The UMTRA Ground-Water Compliance Project is currently in the planning stages and includes completing a 
baseline risk assessment for six sites and preparing site observational work plans for nine sites. In addition, 
ground-water monitoring activities will be conducted to ensure public safety. 

The project was established to achieve compliance with Environmental Protection Agency standards. A 
Programmatic Environmental Impact Statement will be used as a decision making framework for determining the 
project-wide ground-water compliance strategy. The UMTRA Ground-Water Project Programmatic 
Environmental Impact Statement analyzes the potential impacts of four alternatives for conducting the Ground
Water Project, including the proposed action. These alternatives do not address site-specific ground-water 
compliance strategies because the Programmatic Environmental Impact Statement is a planning document only. It 
assesses the potential programmatic impacts of conducting the Ground-Water Project, provides a method for 
determining the site-specific ground water compliance strategies, and provides data and information that can be 
used to prepare site-specific environmental impacts analyses more efficiently. These proposed compliance 
strategies reflect the variety of ground-water conditions anticipated at the UMTRA sites and include No Further 
Action, No Action with Additional Characterization and/or Supplemental Standards or Alternate Concentration 
Limits, passive remediation (natural flushing), and engineered remedial actions. 

The draft Programmatic Environmental Impact Statement was published in the spring of 1995. In conjunction with 
that activity, the UMTRA Program is preparing site-specific baseline risk assessments. These assessments evaluate 
risks to human health and the environment by collecting field data and performing calculations and simulations. 
With one exception, the baseline risk assessments were complete in FY 1995. The last baseline risk assessment is 
scheduled for completion in FY 1996. 
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UMTRA Ground-Water Compliance Project Activities 

Remedial Action Plan Assumed 
Site Name Completion Date Assumed Remedial Approach Certification Date 

(Fiscal Year) (Fiscal Year) 

Ambrosia Lake, New Mexico 1999 No Further Action 2000 

Belfield, North Dakota 1 2004 No Further Action 2005 

Bowman, North Dakota 1 2004 No Further Action 2005 

Canonsburg, Pennsylvania 2000 Characterization & Supplemental Standards 2001 

Durango, Colorado 2005 Natural Flushing 2011 

Falls City, Texas 2000 Characterization &Supplemental Standards 2001 

Grand Junction, Colorado 2004 Natural Flushing 2011 

Green River, Utah 2003 Characterization & Supplemental Standards 2004 

Gunnison, Colorado 2004 Natural Flushing 2010 

Lakeview, Oregon 2002 Characterization & Supplemental Standards 2002 

Lowman, Idaho N/A No Further Action 2002 

Maybell, Colorado 2002 Characterization & Supplemental Standards 2002 

Mexican Hat 1999 Characterization & Supplemental Standards 2002 

Monument Valley, Arizona 2003 Active 2015 

Naturita, Colorado 2007 Natural Flushing 2013 

Rifle, Colorado (2 sites) 2004 Natural Flushing 2010 

Riverton, Wyoming 2002 Natural Flushing 2009 

Salt Lake City, Utah 2005 Characterization &Supplemental Standards 2005 

Shiprock, New Mexico 2001 Natural Flushing with passive flow-through barrier 2002 

Slick Rock, Colorado (2 sites) 2007 Natural Flushing 2013 

Spook, Wyoming 1998 Supplemental Standards 1999 

Tuba City, Arizona 2002 Active 2013 

I The State of North Dakota has requested that the Department remove these sites from designation under the Uranium Mill Tailings Radiation 
Control Act. All activities have been suspended pending their removal from the designation list. 

Site observational work plans for applicable sites began in FY 1994 and will continue through FY 2004 per the 
project schedule. These plans will define the technical scope, objectives, and strategies for the anticipated ground
water compliance activities at the site from characterization through engineering design and remediation. Site
specific environmental assessments, adhering to the framework defined in the Programmatic Environmental Impact 
Statement, will describe each site's compliance strategy. Because they follow the completion of the site 
observational work plans, preparation of environmental assessments will be initiated in FY 1996 and continue, 
according to the project schedule, through FY 2005. 

The site-specific Remedial Action Plans will describe regulatory compliance strategies for the sites where active 
remediation strategies are proposed. The Remedial Action Plans will provide the information for States and Tribes 
to participate and the Nuclear Regulatory Commission to concur upon the selection of the compliance strategy. 
Remedial Action Plans will be initiated just prior to finalization of environmental assessments and publishing of 
the Findings of No Significant Impacts in the Federal Register. They are scheduled to begin in FY 1997 and 
continue through FY 2007. 
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Although no decisions can be made prior to release of the Programmatic Environmental Impact Statement, budget 
preparation requires that site-specific scenarios be addressed as described above. This estimate assumes that two 
sites will require active compliance strategies. The active remedial action at these sites will require certification by 
the Nuclear Regulatory Commission that they are complete. This report assumes that active remediation will begin 
in FY 2002 and will be complete by FY 2014. 

The remaining sites would have passive (natural flushing) strategies imposed, No Action with Additional 
Characterization, Supplemental Standards or Alternate Concentration Limits, or No Further Action. For No 
Further Action or No Action with Additional Characterization and/or sites where Supplemental Standards or 
Alternate Concentration Limits can be applied, no monitoring will be conducted. If natural flushing is selected as 
the compliance strategy, verification monitoring will be conducted for a three-to-five year period, followed by 
compliance monitoring under the Long-Term Surveillance and Maintenance Program for up to 90 more years. 

If an Active Remediation compliance strategy is selected, ground-water monitoring will be conducted during the 
remedial action to ensure that active remediation is working as predicted and to determine when compliance has 
been achieved. 

For all types of ground-water compliance strategies, once the Nuclear Regulatory Commission determines that the 
site is in compliance with Subpart B of the Environmental Protection Agency Standards, no additional long-term 
surveillance or monitoring will be conducted for ground water. 

DESCRIPTION OF PERSONNEL 

Current staffing requirements presented in the table below represent the total work force for the overall UMTRA 
program. The federal work force consists of a manager and scientists. The contractor work force is a mix of 
professional staff and labor, who plan and perform the remediation of the various sites. 

Full-Time Equivalent Composition Table* 

* The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The UMTRA Ground-Water Project transferred from the Albuquerque Operations Office to the Grand Junction 
Projects Office on October 1, 1995. The surface project will continue to be supported by the technical assistance 
contract in place with Jacobs Engineering Group, Inc., which is scheduled to expire in 1996. This report assumes 
that only the portion of the contract supporting the surface project will be extended through completion of the 
surface project. The ground water project will be supported by the new Grand Junction support contract currently 
held by Rust Geotech beginning in April 1996. This contract will expire June 30, 1996 and is in the process of 
being rebid as two support services contracts, each with a three-year term and two one-year extensions. 
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COMPARISON WITH PREVIOUS ESTIMATE 

The 1996 life-cycle cost for the UMTRA Program is $500 million, which, after taking the 1995 expenditure into 
account, represents a three percent increase over the 1995 estimate of $579 million. 
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FY 1995-1996 Program Cost Comparison 

Thousands of Dollars 

1995 Estimate Less 1996 Percent 
State 1995 Expenditure Estimate Change Explanation 

- Improved analysis of ground-water project planning levels 

Redistribution of program management suppmt costs 
Arizona 194,906 203,843 4 across all sites 

Increases in Grand Junction Vicinity Property remedial 
action 

- Increases in surface remedial action at Slick Rock, 
Maybell, and Naturita sites 

- Improved analysis of ground-water project planning levels 

- Durango was not captured in 1995 estimate 

Redistribution of program management suppmt costs 
Colorado 181,820 216,643 16 across all sites 

-Ground water long-term surveillance and monitoring 

- Redistribution of program management support costs 
Idaho 122 559 78 across all sites 

- Improved analysis of ground-water project planning levels 

- Redistribution of program management support costs 
New Mexico 2,672 9,296 71 across all sites 

North Dakota 27,525 23,857 (15) NA 

- Improved analysis of ground-water project planning levels 

- Redistribution of program management support costs 
Oregon 4,081 6,564 38 across all sites 

- Improved analysis of ground-water project planning levels 

Redistribution of program management suppmt costs 
Pennsylvania 5,374 2,821 (90) across all sites 

Improved analysis of ground-water project planning levels 

- Redistribution of program management support costs 
Texas 26,131 5,804 (350) across all sites 

- Improved analysis of ground-water project planning levels 

- Redistribution of program management support costs 
Utah 7,064 19,400 64 across all sites 

- Improved analysis of ground-water project planning levels 

Wyoming 35,427 10,959 
Redistribution of program management support costs 

(223) across all sites 
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NEW MEXICO UMTRA SITES 

The Ambrosia Lake and Shiprock former processing sites are two of24 uranium mill processing sites designated 
by the Uranium Mill Tailings Radiation Control Act for remediation by the Department of Energy. During the 
1960s, private firms processed most of the uranium ore mined in the United States for the Atomic Energy 
Commission, a predecessor of the Department of Energy. Congress passed the Act in 1978 in response to public 
concern regarding potential health hazards from long-term exposure to uranium mill tailings. It authorized the 
Department of Energy to stabilize, dispose of, and control uranium mill tailings and other contaminated material 
at 24 uranium mill processing sites and vicinity properties. For a general discussion of the UMTRA Program, see 
the overview presented in the New Mexico section of this report. 

The cost estimate model usedfor this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental management. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a 
Cooperative Agreement in 1985 with the State of New Mexico. The agreement outlines the roles and 
responsibilities of each party. The agreement also delineates the cost sharing arrangement which states that the 
Department of Energy is responsible for 100 percent of the assessment costs and 90 percent of the remediation 
costs, and the state is responsible for the remaining 10 percent of the remediation costs. The Nuclear Regulatory 
Commission concurred on the original agreement and is required to concur on all major modifications thereafter. 
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AMBROSIA LAKE (UMTRA SITE) 
The former Ambrosia Lake mill and tailings site is located in McKinley County in northwest New Mexico 
approximately 40 kilometers (25 miles) north of Grants and 137 kilometers (85 miles) northwest of Albuquerque. 
The tailings covered approximately 42 hectares ( 105 acres). Wind and water erosion spread some of the tailings 
across a 231-hectare ( 570-acre) area. 

Environmental Restoration 

1997 Congressional Request 

Environmental Restoration 

20MILIS 
1---~1 

32 KILOMETIIS 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 pe&.aggq 2Q1Q agag aga§ 
239 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

N 
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FACILITY MISSION 

The mission of the Ambrosia Lake mill site was to provide uranium for the United States Government. The 
sources of contamination were the residual tailings and discharged process water remaining after the uranium was 
extracted during the milling process. Phillips Petroleum Company originally operated the mill, which was built in 
1957. United Nuclear Corporation purchased and operated the mill for a brief period in 1963. United Nuclear 
Corporation shut down milling operations in 1963 but retained ownership of the site. In the late 1970s and early 
1980s, United Nuclear Corporation operated an ion exchange system, extracting uranium from mine water. 
Homes take Mining purchased United Nuclear Corporation's interest in 1981. The State of New Mexico currently 
owns the site. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the 
completed disposal cell. 
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FUTURE USE 

The State of New Mexico currently owns the former processing site. When the Nuclear Regulatory Commission 
certifies that remedial action is complete, the State will transfer the deed for this site to the Federal Government 
under the custody of the Department of Energy. Access to the facility will remain restricted, and it will be 
monitored and maintained in accordance with the Nuclear Regulatory Commission approved-Long-Term 
Surveillance Plan. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed, and the source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

UMTRA Surlace 

Assessment 
Remedial Action 

UMTRA Ground water 

Assessment 
Remedial Action 

Direct Program ManagemenVSupport 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

D''ftt2QRP 

23 

22 

10 

181 

299§ 2Q1Q 2Q16 2Q2Q 2Q26 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 

agag 

114 

21 

109 
49 

904 

Remedial action was completed at the Ambrosia Lake former processing site in July 1995. The remedial action 
involved consolidating approximately 4.6 million cubic meters (6 million cubic yards) of residual radioactive 
material onsite in a 36-hectare (88-acre) disposal cell and remediating the five vicinity properties. This report 
assumes that the Nuclear Regulatory Commission will certify the remedial action in June 1996 and licence the 
disposal cell in June 1997. Administration of the site will transfer to the Grand Junction Projects Office Long
Term Surveillance and Maintenance program in September 1997. 

Major Surface Project Activity Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1997 
1997 

The Ambrosia Lake Remedial Action Plan outlines the contaminant distribution and the required remedial action. 
The Remedial Action Plan, which requires Nuclear Regulatory Commission concurrence, was published in January 
1992. Remedial action at the site was performed in two phases. Phase I began in late 1986 and included 
construction of decontamination facilities, asbestos removal, demolition of the mill building, and other site 
preparation activities. Phase II remedial action began in September 1992 and involved excavating and 
consolidating residual radioactive material, including the existing tailings, and stabilizing these materials at the 
present tailings location. 

NEW MEXICO 107 



The UMTRA Surface Project will conduct surveillance and maintenance of the disposal cell after completion of 
remedial action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and 
Maintenance program in FY 1997. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement see the UMTRA program narrative in the 
New Mexico section of the report. After completion of the Programmatic Environmental Impact Statement, site
specific National Environmental Policy Act documentation will be developed to propose an appropriate ground
water compliance strategy and reasonable alternatives for the Ambrosia Lake site. 

The cost estimates for this report assume that a compliance strategy requiring no further action will be selected. 
For all types of ground-water compliance strategies, once the Nuclear Regulatory Commission determines a site to 
be in compliance with Subpart B of the Environmental Protection Agency Standards and it is certified, no 
additional long-term surveillance or monitoring will be conducted. 

The volume of contaminated ground water has not been assessed because the aquifer has been designated a limited 
use (class III) aquifer. Leach processing activities and the tailings left on the site were the sources of the 
contaminants. The uppermost aquifer at the site was created by past milling activities. The contaminants of 
potential concern are radium-226, selenium and natural uranium. The volume of contaminated ground water 
should diminish with time. Ground-water underflow and recharge in the area is minimal. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Findings of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1999 
2000 

To define the extent of ground-water contamination, the Department of Energy collected water samples from 1980 
through 1995. Results from the 1994 sampling event show that concentrations of molybdenum, nitrate, selenium, 
and uranium exceeded the Environmental Protection Agency maximum concentration limits for ground water in 
the alluvium and weathered Mancos Shale. Ground water in lower aquifers does not appear to have been 
contaminated by seepage from the contaminated ground-water units beneath the Ambrosia Lake site. 

All water contained in the alluvium and weathered Mancos Shale at the site was initially derived from mining
related activities; therefore, no background water existed to be sampled. There are no potential receptors in the 
vicinity of the site because ground water in the uppermost water-bearing zone is not used for domestic or 
agricultural purposes. Based on existing data collection activities, it appears that the residual milling ground-water 
contamination has not spread offsite. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Ambrosia Lake site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Fl' 1P1t 2999 aggn 29'Q 2Q16 a gag 393' agag 
Environmental Restoration 239 1.197 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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SHIPROCK, NEW MEXICO (UMTRA SITE) 

The former Shiprock site is located on a 93-hectare (230-acre) tract on Navajo Nation land, south of the San Juan 
River and adjacent to the town of Shiprock. Two piles oftailings covered approximately 29 hectares (72 acres). 
The former raffinate pond area and a few buildings were located to the west of the piles. 

LOCALITY MAP 

20MILES 
I 

32 KILOMEIEIS 

N 

Estimated Site Total 

{Thousands of Current Year Dollars) 

Environmental Restoration 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 gpo-aggp 2Q1Q 3Ql§ agag 2Q25 a gag 
Environmental Restoration 1,095 283 136 7,569 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The mission of the Shiprock mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. Various 
companies operated the uranium mill at the Shiprock site from 1954 until 1968. Before and during the milling 
operations, the site was leased from the Navajo Nation. When the Foote Mineral Company's lease expired in 1973, 
full control of the site reverted to the Navajo Nation. 

I,DOOFIEI 

305llfiEIS 

SITE MAP 

Shiprock Site 

N 

The Environmental Management program is responsible for cleaning up surface- and ground-water contamination at 
the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive material 
found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to promulgate 
standards (Code of Federal Regulations Title 40, Part 192) and directed the Department of Energy to perform the 
cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license the 
completed disposal cell. The affected Tribes will participate in decisionmaking. 

NEW MEXICO 112 



FUTURE USE 

The Shiprock former processing site is located on Navajo Nation land. However, the long-term surveillance of the 
disposal cell will remain the responsibility of the Department of Energy through a Custodial Access Agreement 
between the Navajo Nation and the Federal Government. Provisions of the Custodial Access Agreement will allow 
the Department to have permanent access to the site and will likely include restrictions, as necessary, to protect the 
public health and safety. The provisions will include control of public access and posting of appropriate warning 
signs. 

ENVIRONMENTAL RESTORATION 

Surface remediation has been completed and the source of contamination has been stabilized. However, residual 
milling related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Ground water 
Assessment 
Remedial Action 

Direct Program ManagemenVSupport 

FJ'!ptappg 

230 
47 

818 

3QQ§ 

50 

233 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 

3Q1Q 12'' 3929 3M§ 

25 

111 

agag 

1,525 

233 
5,811 

Remedial action was completed in November 1986 at the Shiprock former processing site. It involved 
consolidating approximately 2.1 million cubic meters (2.8 million cubic yards) of residual radioactive material and 
placing it in a controlled, engineered disposal cell to preclude further release of contaminants into the environment, 
including the ground water. Fifteen vicinity properties were remediated concurrently with site remediation 
activities. The Nuclear Regulatory Commission certified the site in May 1991, and this report assumes that the 
Commission will license the disposal cell in October 1996. 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office's Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1997 
1997 

The Shiprock Remedial Action Plan outlined the contaminant distribution and necessary remediation. The 
Remedial Action Plan, which requires Nuclear Regulatory Commission concurrence, was published in June 1985. 
The UMTRA Surface Project will conduct surveillance and maintenance of the disposal cell after completion of 
remedial action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and 
Maintenance program in FY 1997. 
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Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the statement, see the UMTRA program narrative in the New Mexico section of this report. 
Site-specific National Environmental Policy Act documentation will be developed to propose an appropriate 
ground-water compliance strategy and reasonable alternatives for the Shiprock site once the Programmatic 
Environmental Impact Statement is completed. 

This cost estimate assumes that the ground-water compliance strategy will be natural flushing with a passive flow
through barrier. Because of the existence of ambient contamination in the background ground water, additional 
site-specific information will be collected to fill data gaps and to determine the applicability of the supplemental 
standards strategy. For all types of ground-water compliance strategies, once the Nuclear Regulatory Commission 
determines that the site is in compliance with Subpart B of the Environmental Protection Agency Standards and the 
site is certified, no additional long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 984 million liters (260 million gallons), and the 
contaminant plume extends offsite. The ground-water contaminants of potential concern are antimony, arsenic, 
cadmium, magnesium, manganese, nitrate, selenium, sodium, strontium, sulfate, and uranium. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1998 
1999 
2001 
2002 

During the ground-water project, the Department must explore two hydrologic regimes in detail: flood plain and 
terrace. The flood plain regime has known contaminant levels. Additional information is necessary to predict 
ground-water movement more accurately. The origin of the water in the terrace system has not yet been 
established. Drilling further from the former milling site will determine whether the area is recharged or the water 
in the terrace is predominantly from the milling operation. 

At present, there are eight monitor wells on the terrace, 34 monitor wells on the north and south flood plains, and 
20 surface-water locations that are currently monitored or have been sampled in the past. Monitoring wells located 
in the terrace alluvium have not provided adequate information to define the real extent of the contamination to the 
east, south, or west of the former mill site. All samples collected from terrace monitoring wells during 1994 show 
evidence of contamination by former milling activities. Ground-water samples collected from background 
monitoring wells indicate that sulfate concentrations in background ground water are relatively high, but uranium 
concentrations are low. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Shiprock site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f¥'88'1099 399§ 39]:9 2Q16 agag 39M I !fa Gye!p* 

Environmental Restoration 1,095 283 136 7,569 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Seaway Industrial Park 

Linde Air Products 

Ashland Oil (1 & 2) 

Niagara Falls Storage Site 

Niagara Falls Vicinity Property 
(completed FUSRAP site)* 

Bliss & Laughlin Steel 

West Valley 
Demonstration Project 

Baker & Williams Warehouse 
(completed FUSRAP site)* 

• Completed FUSRAP sites are summarized in the national 
program discussion located in the Tennessee section. 

NEW YORK 

Separations Process 
Research Unit 

Brookhaven National 
Laboratory 
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Ashland Oil #i 
Ashland Oil #2 

Bliss and Laughlin Steel 

Brookhaven National Laboratory 

Colonie Site 
Linde Air Products 
Niagra Falls Storage Site 
Seaway Industrial Park 
Separations Process Research Unit 

West Valley Demonstration Project 

State-wide 1996 Appropriation 

State-wide 1997 Congressional Request 

Ashland Oil #1 

Ashland Oil #2 

Bliss and Laughlin Steel 

Brookhaven National Laboratory 

Colonie Site 
Linde Air Products 

Niagra Falls Storage Site 
Sea 'Nay Industrial Park 

Separations Process Research Unit 

West Valley Demonstration Project 

Total 

Ashland Oil #1 

Ashland Oil #2 

Bliss and Laughlin Steel 

Brookhaven National Laboratory 
Colonie Site 
Linde Air Products 
Niagra Falls Storage Site 
SeaVoJay Industrial Park 
Separations Process Research Unit 
West Valley Demonstration Project 

Total 

Ashland Oil #1 
Ashland Oil #2 
Bliss and Laughlin Steel 
Brookhaven National Laboratory 
Colonie Site 
Linde Air Products 

Niagra Falls Storage Site 
Seaway Industrial Park 
Separations Process Research Unit 
West Valley Demonstration Project 

Total 

Estimated State Total 

(Thousands of Current Year Dollars) 

These levels reflect the current estimates for compliance with applicable statutes 
181,771 and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1BR§..2QQQ 2QQ5 2QlQ 2Q15 292Q 2Q25 293Q 

4,203 64 

1,571 39 

193 

30,347 27,083 14,822 11,798 9,497 11,917 9,484 

10,236 101 

1,978 3,659 

1,187 5,133 196 

2,088 3,569 

28,729 241 

133,155 129,418 96,244 111,240 129,203 149,639 

184,958 197,795 111,503 123,038 138,700 161,556 9,484 

ey 293s 2Q4Q 2Q45 2Q5Q 2Q55 2Q6Q 2 gss 

9,787 7,660 6,660 6,660 6,660 6,660 6,660 

9,787 7,660 6,660 6,660 6,660 6,660 6,660 

ey 2919 2975 2989 29U5 29R9 2995 2199 

7,660 

7,660 

Ufs Cysts* 

21,335 

8,048 

965 
866,779 

51,682 

28,186 

32,580 
28,282 

144,852 

3,744,495 

4,927,204 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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BROOKHAVEN NATIONAL LABORATORY 

Brookhaven National Laboratory encompasses approximately 906 hectares (2,265 acres). and is located on Long 
Island in Upton, New York, approximately 120 kilometers (75 miles) from New York City. 

lOMILES 

10 KILOMETERS 

Nuclear Material and Facility Stabilization 

Environmental Restoration 

Waste Management 

Total 

1996 Appropriation 

1997 Congressional Request 

Nuclear Material and Facility Stabilization 

Environmental Restoration 

Waste Management 

Total 

Nuclear Material and Facility Stabilization 

Environmental Restoration 

Waste Management 

Total 

Nuclear Material and Facility Stabilization 

Environmental Restoration 

Waste Management 

Total 

LOCALITY MAP 

. \ 
Brookhaven National L_1boratory 

New York 
·."-.\ 

Estimated Site Total 

(Thousands of Current Year Dollars) 

N 

25,850 

These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~ ~ ii~·i;ggg jj;gg~ jj;g~g iQ~~ iQiQ iQi~ iQ~g 
450 821 464 

22,595 19,552 7,649 5,138 2,837 2,824 2,824 

7,302 6,710 6,710 6,660 6,660 9,093 6,660 
30,347 27,083 14,822 11,798 9.497 11,917 9,484 

~:.: iQ~~ iQ~g iQ~~ iQ~g iQii iQ~g iQUi 

3,057 

6,730 7,660 6,660 6,660 6,660 6,660 6,660 

9,787 7,660 6,660 6,660 6,660 6,660 6,660 

~~ ji:g~g ji:g~~ ji:ggg ji:gg~ ji:g~g iQ~~ iJgg ~ illi ":.illi" 
8,673 

332,383 
7,660 525,723 
7,660 866,779 

Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

Brookhaven National Laboratory is the former site of a U.S. Army installation, Camp Upton. It has been involved in 
. research and development activities in support of the Department of Energy and its predecessor agencies since 194 7. 
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Brookhaven National Laboratory's current mission is to conduct fundamental research, including conception, design, 
construction, and operation of large, complex research facilities. These facilities are used to carry out both basic and 
applied research in high energy and nuclear physics; in basic energy sciences emphasizing fundamental research on 
biological, chemical, and physical phenomena underlying energy-related transfer, conversion and storage systems; and 
in the life sciences, nuclear medicine, and medical applications of nuclear techniques. 

The Environmental Management program is responsible for addressing the environmental contamination resulting 
from the laboratory's past research and development activities, as well as for providing ongoing waste management 
support its ongoing activities. 
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The Office of Energy Research is the landlord at the Brookhaven National Laboratory and is assumed to remain in 
this capacity for the duration of this estimate. 

FUTURE USE 

The Future Use Site Working Group identifies future land use at the Brookhaven National Laboratory as Industrial, 
Residential, and Open Space/Wildlife Management. Since this report assumes that the current mission will continue 
for the life cycle of this estimate, future use of laboratory facilities will remain Industrial, with restricted access. 
Residential areas currently consist of onsite housing for laboratory workers. The future use for all other areas, outside 
the laboratory's structural configuration, is assumed to be Open Space/Wildlife Management. 

FUTURE USE MAP 

• Recreational 

D Open Space/Wildlife Mgt. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

Although the Brookhaven National Laboratory has not yet entered the Nuclear Material and Facility Stabilization 
program, this baseline report assumes that approximately 24 facilities, including a Graphite Research Reactor, several 
waste storage facilities, offices, and a warehouse, will enter the program in FY 1996. This report also assumes that 
Nuclear Material and Facility Stabilization program activities at these facilities will be completed by FY 2009. All 
facilities are assumed to transfer to the Environmental Restoration program for decommissioning. See the Site Map 
for the locations of Nuclear Material and Facility Stabilization program activities. All treatment, storage, and 
disposal activities are conducted by the Waste Management program. 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
agg;; 2Q1Q a gag zqag 1 j'p Gyslf 

Nuclear Material and Facility Stabilization 450 821 464 8,673 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

ENVIRONMENTAL RESTORATION 

The principal environmental medium of concern at Brookhaven National Laboratory is ground water. Because the 
Laboratory is situated over a sole-source aquifer providing potable water for Long Island, the Environmental 
Protection Agency placed it on the National Priorities List in 1989. Consequently, Brookhaven's environmental 
restoration activities are focused on remediation of contamination resulting from past research and development work 
that may have migrated through soils, surface water, and related transport mechanisms into the aquifer. 
Characterization investigations are being completed to clarify the extent of remediation needed. Contaminants of 
concern include metals, organic compounds, and radionuclides such as tritium and cesium-137. Contamination 
occurred as a result of accidental spills and/or past operating practices. 

ENVIRONMENTAL RESTORATION MAP 

OUIII 

OUIII 

Proposed 
New Hazardous 

Waste Management 
Facility 

Location of Current 
Hazardous Waste 

Management Facility 

In I 992. the Brookhaven National Lahoratory signed an Interagency Agreement with the Environmental Protection 
Agency and the Ne\\' York State Department of Environmental Conservation. This agreement integrates the 
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requirements of the Comprehensive Environmental Response, Compensation, and Liability Act, the Resource 
Conservation and Recovery Act, and relevant state regulations. In addition, the agreement divides the Laboratory into 
"Areas of Concern" that have been grouped into Preliminary Assessment/Site Inspection Areas of Concern (sites 
where a documented release occurred), Operable Units (groupings of Areas of Concern based on similar activities, 
similar contaminants, and/or geographic continuity), and Removal Activities (interim removal actions across the site). 

The Brookhaven National Laboratory expects to continue with the Remedial Investigation work currently under way 
as specified by the Interagency Agreement. Remedial activities will be designed and completed as dictated by results 
from investigations of specific operable units, with ground-water remediation and prevention of further contamination 
as the focus of restoration activities. Contaminants, media, and risk are presented by the groupings below. 

The Environmental Restoration program at the Brookhaven National Laboratory is responsible for characterizing and 
packaging waste generated by its activities. 

Major Environmental Restoration Activity Milestones 

Operable Unit 1/6 
Assessment 
Remedial Action 
Long-Term Surveillance and Monitoring 

Operable Unit 2n 
Assessment 
Remedial Action 

Operable Unit 3 
Assessment 
Remedial Action 

Operable Unit 4 
Assessment 
Remedial Action 

Operable Unit 5 
Assessment 
Remedial Action 

Preliminary Assessment/Site Inspections 

Removal Activities 
Remedial Actions 
Facility Decommissioning 

TASK 

Preliminary Assessment/Site Inspections 

COMPLETION DATE 
Fiscal Year 

1997 
2007 
2031 

2000 
2002 

2000 
2006 

1998 
2008 

1998 
2003 

2005 

2010 
2015 

This task is intended to provide sufficient additional data to eliminate sites from further consideration or include them 
in an existing operable unit for further study and remediation. At the present time, a total of approximately 80 Areas 
of Interest have been identified for further study. Contamination sources and specific contaminants for a few of the 
Areas of Interest are unknown, although they are assumed to be organics, metals, and radionuclides. These sitewide 
investigations are currently expected to be complete in FY 2005. However, additional areas of concern discovered 
during field investigations for the operable units discussed above will be incorporated for further investigation and 
remediation, if appropriate. 

Operable Unit 1/6 

Sources of contamination at Operable Unit 116 include the Hazardous Waste Management Facility (in operation since 
1949); two inactive landfill areas; Glass/Chemical/ Animal Disposal Pits; two storm-water runoff recharge basins, and 
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the Upland Recharge Experiment Area/Meadow Marsh. Contaminants include uranium and plutonium isotopes, 
cesium-137, tritium, strontium-90, organics, and metals. The contaminated media at Operable Unit 1/6 consist of 
soil, ground water, surface water, surface sediment, flora and fauna. The Remedial Investigation and Feasibility Study 
assumed to be completed in FY 1997 will delineate the extent of contamination. However, ground-water 
contamination is known to have migrated offsite. 

Interim action to address the ground-water situation will begin in FY 1996 and will involve hydraulic 
containment/treatment and alternate water supplies for residential users. Interim actions are also being conducted at 
the two landfills. The current landfill was capped in FY 1995, and the former landfill will be capped in FY 1996. 
Excavation and treatment options are being evaluated for the Glass/ChemicaVAnimal Pits. This report assumes that 
remedial actions will be completed by FY 2007. 

This report assumes that activities at Operable Unit 1/6 will include ground-water monitoring until FY 2031. All 
costs associated with long-term surveillance and monitoring activities at this operable unit are included within the 
scope of remedial actions. 

This baseline report assumes that remedial activities at Operable Unit 1/6 will generate approximately 110,000 cubic 
meters (148,500 cubic yards) of low-level waste soils for Operable Unit 1. The Landfills Removal Action is expected 
to handle 55,449 cubic meters (74,856 cubic yards) of low-level, low-level mixed and hazardous waste during 
FY 1997. 

Operable Unit 2/7 

Sources of contamination at Operable Unit 2/7 include the Brookhaven Graphite Research Reactor, the Waste 
Concentration Facility, the Alternate Gradient Synchrotron scrap yards, the former Low-Mass Criticality Facility, and 
a Particle Beam "Dump." Contaminants include cesium-137, cobalt-60, strontium-90, and cesium-134. The 
contaminated media at Operable Unit 2/7 is soil. The Remedial Investigation, which will be completed in FY 1996 
will delineate the extent of the contamination. Evaluations for the final remedy for this operable unit will be 
performed in the Operable Unit I Feasibility Study to provide a consistent site-wide approach for radiologically 
contaminated soils. This report assumes that assessments will be completed by FY 2000, and that the remedial action 
will include soil excavation and treatment, with no ground-water remedial action. This report also assumes that 
remedial action will be completed by FY 2002 and will generate approximately 15,697 cubic meters (20,563 cubic 
yards) of low-level waste. 

Operable Unit 3 

Sources of contamination at Operable Unit 3 include a building transfer line and underground storage tanks; Bubble 
Chamber Area; the Physics Department's Cloud Chamber Group; the old firehouse; the site sewage pipes, the 
warehouse area, and the former chemistry complex. Contaminants include organics, inorganics, tritium, strontium-90, 
cesium-137, sodium-22, and cobalt-60. Contaminated media at this operable unit include soil, ground water, and 
surface sediment. The extent of the contamination will be delineated in the Remedial Investigation/Feasibility Study, 
which will be completed in FY 1998. However, ground-water contamination is known to have migrated offsite, and 
an interim action to address this situation will be conducted under Operable Unit 1. This report assumes that remedial 
action will be completed by FY 2006 and will generate approximately 4,454 cubic meters (5,835 cubic yards) of 
hazardous waste and 2,930 cubic meters (3,838 cubic yards) of low-level waste. 

Operable Unit 4 

The sources of contamination at Operable Unit 4 include the Central Steam Facility and the Reclamation Facility. 
Contaminants include organics; inorganics; uranium, plutonium, and europium isotopes; strontium-90; tritium; 
cesium-137; and radium-226. Remedial Investigations, which were completed in FY 1995, found localized soil and 
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ground-water contamination. A Record of Decision is expected to be completed and signed in FY 1996. The 
assumed technical approach for remedial action is the treatment of all media in place by using vapor extraction and air 
sparging for soils and ground water contaminated with organic compounds. Radiologically contaminated soils will 
be fenced and monitored as an interim action until the final remedy is selected under the Operable Unit 4 Feasibility 
Study expected to be completed by FY 1998. 

Because ground water and soils are assumed to be treated in place, no hazardous, low-level, or low-level mixed waste 
will be generated by this project. This report assumes that remedial action will be completed in FY 2008. 

Operable Unit 5 

The sources of contamination at Operable Unit 5 are the Sewage Treatment Plant, the Satellite Disposal Area, and a 
portion of the site sewer system. Contaminants include tritium, strontium-90, cesium-137, organics, and inorganics. 
Contaminated media at this operable unit include soil, ground water, surface water, surface sediment, flora and fauna. 
The extent of the contamination will be delineated in the Remedial Investigation/Feasibility Study to be completed in 
FY 1998. The assumed technical approach involves natural attenuation and degradation of contaminated ground 
water and long-term monitoring. This report assumes that these activities will generate approximately 3,460 cubic 
meters (4,533 cubic yards) of low-level waste soils and sludges, and that remedial action will be completed by 
FY2003. 

Removal Activities Areas 

The sources of contamination include the "D" Waste Tanks, underground storage tanks, cesspools, the Operable Unit 
I Ground-Water Removal Action (which is described under Operable Unit 1/6), and soils at several buildings. 
Contaminants included at these areas are tritium, strontium-90, and organics. Contaminated media include soil, 
ground water, and structures. The extent of any additional contamination will be delineated in field data analysis. 
Removal actions have been completed for the "D" Waste Tanks and the underground storage tanks, and are assumed 
to be complete for the cesspools in FY 1996. This report assumes that the removal activities will generate 
approximately two cubic meters (2.6 cubic yards) of low-level mixed waste from the Cesspool Removal Action in 
FY 1996. This report also assumes that remedial actions will be completed by FY 2010. 

The Brookhaven Graphite Research Reactor was a graphite-moderated and -reflected, thermal neutron, air-cooled 
research facility. The reactor has been shutdown since 1969, and all fuel elements have been removed and shipped to 
Savannah River. Decommissioning of the reactor is planned to be completed in a phased and prioritized manner. 
Characterization of the surrounding environment and installation of any monitoring wells will also be included in the 
work. Contaminants are suspected from the external air ducts and the buried radioactive waste piping and sample 
transfer tubing. The extent of contamination is unknown. Volumes of radioactive waste, contaminated soil or ground 
water are unknown at this time. Therefore, no costs are included in this estimate for disposition of contaminated 
media associated with the Graphite Research Reactor decommissioning. This report assumes that these 
decommissioning activities at the Laboratory will be completed by FY 2014. 

The Brookhaven National Laboratory Nuclear Material and Facility Stabilization program currently expects to 
complete post-deactivation activities at all applicable facilities by FY 2009. This report assumes that these facilities 
will transfer to the Environmental Restoration program for decommissioning during that year. This report also 
assumes that all decommissioning activities at these facilities will be completed by FY 2015. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~IID·aggg ~gg~ au~g iQ~~ iUiQ iQi~ au~u 
PreHm. Assessments/Site Inspections 

Assessment 611 451 

Operable Unit 1/6 

Assessment 2,215 

Remedial Action 3,054 2,456 2,456 2,456 2,456 2,456 2.456 

Operable Unit 2n 

Assessment 2,407 

Remedial Action 1,453 1,959 

Operable Unit 3 

Assessment 3,504 

Remedial Action 6,060 686 

Operable Unit 4 

Assessment 1,182 

Remedial Action 1,394 1,920 883 

Operable Unit 5 

Assessment 476 

Remedial Action 2,646 3,227 

Removal Activities 

Assessment 40 160 

Remedial Action 1,797 1,491 1,462 

FaciDty Decommissioning 134 534 

Direct Program Management/Support 1,855 1,988 1,988 1,988 381 368 368 

rgta! ??59§ 18§52 7 §48 fipa ?637 ? 6?1 ?6?1 

aaua~ au•u aua~ au~u au~~ iiUIQ iiQI~ ~i&lliliill. 
Preim. Assessments/Site Inspections 

Assessment 5,309 

Operable Unit 1/6 

Assessment 11,074 

Remedial Action 2,658 102,242 

Operable Unit 2n 
Assessment 12,037 

Remedial Action 17,061 

Operable Unit 3 

Assessment 17,519 

Remedial Action 33,731 

Operable Unit 4 

Assessment 5,909 

Remedial Action 20,986 

Operable Uni1 5 

Assessment 2,381 

Remedial Action 29,366 

Removal Activities 
Assessment 1,000 

Remedial Action 23,752 

FaciNty Decommissioning 3,340 

Direct Program Management/Support 399 46,676 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management provides administrative integration, essential technical support, and oversight to the 
Environmental Management program through technical integration and contract management functions. This support 
is aimed at ensuring proper identification, characterization, and remediation of contaminated sites. It is also ensures a 
consistent and integrated environmental restoration strategy across the Chicago Operations Office installations. It 
includes environmental management integration, technical programs, technical oversight, senior management, 
community relations, and business management. 

The greatest portion of program management is business management. This includes progress tracking, contract 
management, facility management, and financial management (budget preparation and control) procedures and 
programmatic guidance, including integrating and reconciling plans and budgets with Group Offices and the 
nationwide Environmental Management program. 
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Also included in program management are the senior management personnel for the Environmental Management 
programs and the support groups that provide community relations and program integration support. These staffs 
provide for an integrated Environmental Management program for Chicago Operations Office installations and 
support activities such as preparing this report and assisting with stakeholder involvement. Costs also include 
strategic planning, personnel management and training, stakeholder support/public participation, advisory boards, and 
administrative support. 

WASTE MANAGEMENT 

The Brookhaven National Laboratory currently manages hazardous waste, low-level waste, and low-level mixed waste 
generated by Environmental Restoration Program and Office of Energy Research activities. Limited treatment of 
waste to reduce volume and stabilize it prior to shipment to offsite facilities for treatment and disposal is expected to 
continue. This report assumes that the Waste Management program at the Brookhaven National Laboratory will 
continue to be responsible for the treatment, storage and disposal costs for Energy Research program-generated waste 
until FY 2070. There are currently no plans for large-scale treatment or onsite waste disposal facilities. 

Major Waste Management Activity Milestones 

TASK 

Low-Level Mixed Waste Disposal Operations 
Low-Level Waste Treatment, Storage, and Disposal Operations 
Hazardous Waste Storage and Disposal Operations 

COMPLETION DATE 
Fiscal Year 

2010 
2070 
2070 
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WASTE MANAGEMENT MAP 

Spent Nuclear Fuel 

. -:---;-.-....... , 

.............. I 

........•..... I 
•••.••• I 
............. 'I 
-,... ·-:....:._..:_,'I 

The Office of Energy Research currently funds the operation of two nuclear research reactors at Brookhaven: the High 
Flux Beam Reactor and the Brookhaven Medical Research Reactor. The Office of Nuclear Energy, Science and 
Technology manages the operations of these reactors. This relationship is assumed to continue for the life cycle. 

This estimate assumes that spent fuel will be shipped to the Savannah River Site for interim storage, and the Office of 
Energy Research will be responsible for all associated transportation costs. All costs associated with the ultimate 
treatment and disposal are the responsibility of the Environmental Management program and are included in the 
Savannah River Site spent nuclear fuel estimate (classified as Domestic Research Reactor Fuel). The only spent 
nuclear fuel costs borne by Environmental Management at this site are related to program management support 
provided to the other two Secretarial Offices. 

Low-Level Mixed Waste 

All low-level mixed waste generated at the Laboratory is collected in satellite accumulation areas and then transferred 
to a central staging area for packaging and certification for shipment and disposal. This report assumes that 
Environmental Restoration activities will generate approximately 3,201 cubic meters (4,193 cubic yards) of low-level 
mixed waste through FY 2010. This report also assumes that Energy Research program activities will generate 
approximately 16 cubic meters (21 cubic yards) of low-level mixed waste through FY 2010. 

NEW YORK 12 



The Brookhaven National Laboratory does not treat, store, or dispose of low-level mixed waste onsite. It will 
continue to ship all low-level mixed waste to appropriate commercial facilities. 

Low-Level Waste 

All low-level waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred to a 
central staging area for packaging and certification for shipment and disposal. This report assumes that 
Environmental Restoration and Energy Research activities will generate approximately 142,318 cubic meters 
(186,437 cubic yards) of low-level waste. Environmental Restoration activities will account for roughly 80 percent of 
the total. 

The Brookhaven National Laboratory does not treat, store, or dispose of low-level waste onsite. All low-level waste 
is shipped by Department of Transportation-approved carriers to the Department of Energy's Hanford facility in 
Washington State for final disposal. 

Hazardous Waste 

All hazardous waste generated at the Laboratory is collected in satellite accumulation areas and is then transferred to a 
central staging area for packaging and certification for shipment and disposal. This report assumes that Energy 
Research program activities will generate approximately 4,050 cubic meters (5,306 cubic yards) of hazardous waste 
through FY 2070. 

The Brookhaven National Laboratory does not treat, store, or dispose of hazardous waste onsite. All hazardous waste 
is brokered and disposed of by appropriate commercial facilities. 

Direct Program Management/Support 

At the Brookhaven National Laboratory, program management provides essential technical support, administrative 
integration, and oversight to the Environmental Management program through technical integration and contract 
management functions. This support ensures a consistent and integrated waste management strategy across the 
Chicago Operations Office installations. It includes business management, technical programs; technical oversight, 
senior management, community relations, and Environmental Management integration. 

Business management accounts for the greatest portion of program management. This includes progress tracking, 
contract management, facility management, and financial management (budget preparation and control) procedures 
and programmatic guidance, including integrating and reconciling plans and budgets with Group Offices and the 
nationwide Environmental Management program. 

Also included in program management are the senior management personnel for the Environmental Management 
programs and the support groups that provide community relations and program integration support. These personnel 
provide for an integrated Environmental Management program for Chicago Operations Office installations and 
support activities such as preparing this report and assisting with stakeholder involvement. Costs also include 
strategic planning, personnel management and training, stakeholder support/public participation, advisory boards, and 
administrative support. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~uug-auuu agg~ au~u iU~A auau aua~ iU~U 
Spent Nuclear Fuel 

Disposal 
Low-Level Mixed Waste 

Disposal 50 50 50 
Low-Level Waste 

Treatment 96 96 96 96 96 96 96 
Slorage and Handling 140 140 140 140 140 140 140 
Disposal 2,030 1,549 1,549 1,549 1,549 1,549 1,549 

Hazardous Waste 

SIOrage and Handling 229 229 229 229 229 229 229 
Disposal 676 676 676 676 676 676 676 

Direct Program Management'Support 4,081 3,970 3,970 3,970 3,970 6,403 3,970 
rgta! z agz fi 719 AZJQ s seq §fifiQ HQR" fififiQ 

~¥ iU~A mg iU~D 
Spent Nuclear Fuel 

au~u ag~; a gag m~ 

Disposal 70 
Low-Level Mixed Waste 

Disposal 

Low-Level Waste 
Treatment 96 96 96. 96 96 96 96 
Slorage and Handling 140 140 140 140 140 140 140 
Disposal 1,549 1,549 1,549 1,549 1,549 1,549 1,549 

Hazardous Waste 

Storage and Handling 229 229 229 229 229 229 229 
Disposal 676 676 676 676 676 676 676 

Direct Program Management/Support 3,970 4,970 3,970 3,970 3,970 3,970 3,970 

Ip'ft' szqq ZfifiQ fifi§Q §fi6Q §fiBQ §fi6Q e seq 

~auzg iUZ~ iUIU iUI~ iUUU iUU~ a~uu ~~~· , .. 1 •• 
Spenl Nuclear Fuel 

Disposal 350 
Low-Level Mixed Waste 

Disposal 750 
Low-Level Waste 

Treatment 96 7,200 
Slorage and Handling 140 10,500 
Disposal 1,549 118,578 

Hazardous Waste 

Storage and Handling 229 17,175 
Disposal 676 50,700 

Direct Program Management/Support 4,970 320,470 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The Department of Energy employs approximately 89 Full-Time Equivalents to support Environmental Management 
program activities at the Brookhaven National Laboratory. The Laboratory's work force consists of federal and 
contractor personnel, including engineers, scientists, technicians, managers, operators, laborers and general workers, 
and administrative professionals. The following table presents the work force skill mix by labor category. The 
Laboratory contracts with a variety of engineering, consulting, and site investigation firms to perform environmental 
management activities. 
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Full-Time Equivalent Composition Table* 

* The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Associated Universities, Inc. is the contractor for the environmental restoration activities at the Brookhaven National 
Laboratory. It currently operates under a performance-based management contract for five years, through FY 2000. 
The Department of Energy's Group Office has the direct line responsibility for managing the contract with the 
Laboratory. The Chicago Operations Office is responsible for program management and integration for all 
installations within the Chicago Operations Office program. 

Future Full-Time Equivalent Needs 

This report assumes that the number of needed Full-Time Equivalents supported by the Environmental Management 
program in this estimate will remain stable but will increase during peak periods of activity, including periods of 
remediation and decommissioning. During peak periods, the personnel will be primarily construction workers and 
engineers working on the remedial action and decommissioning projects. 
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FUNDING ESTIMATE 

The following tables present estimate funding information for the Brookhaven National Laboratory. 

Defense Funding Estimate 

(Five-YNr Averages, Thousands of Constllnt 1996 Dollars) 

a'maeee ag 2919 '2'' 39'9 aoag 
Nuclear Material and Facllty Stabllzatlon 442 806 455 

·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-YNr Averages, Thousands of Constant 1996 Dollars) 

2'8"=3999 199' 3939 '9'' agag apat geag 
Nuclear Material and Facllty Stabllzation 8 15 8 

Environmental Restoration 22.595 19,552 7,649 5,138 2,837 2,824 2,824 

Waste Management 7,302 6,710 6,710 6,660 6,660 9,093 6,660 
1 R'H' gAiQ; t8277 ,a;wz 11 ZftA B1iz 11 Bll B4M 

filM! 29'Q 29'§ 2MQ iP'' 2Q'P '9'' 
Nuclear Material and Facilty Stabllzation 
Environmental Restoration 3,057 
Waste Management 6,730 7,660 6,660 6,660 6,660 6,660 6,660 

rgtg' 4787 ?seq Aooq nodq AoAp A sop gasp 

gagzq agz;; 2219 '9'' 298Q 39'' 2199 
Nuclear Material and Faclity Stabllzatlon 
Envirorvnental Restoration 
waste Management 7,660 

·Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

Hfe 6 'f1f 
8,517 

Ute G'§lf 

156 
332,383 
525,723 

The FY 1996 life-cycle cost estimate for the Brookhaven National Laboratory is $867 million, approximately 44 
percent over the FY 1995 estimate of $626 million. 

Comparison Table 

-~?A~_l __ ~~~~~~n~~~--L---~-~l~: ____ l_ __ ~~;~~l~--- Change in 
Percent 

Activity 
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 9,491 - 8,673 -818 -9 

Environmental Restoration 330,567 I t,075 332,383 12,891 4 

Waste Management 217,212 12,206 525,723 320,717 156 

Landlord - - - - -

Program Management 2 69,203 2,325 - - -

Site Total 626,473 25,606 866,779 265,912 44 

I The FY I 995 life-cycle and annual costs are provided to determine the corrected FY I 995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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Since the release of the FY 1995 Baseline Environmental Management Report, several interim remedial action 
projects have been initiated at the Brookhaven National Laboratory to address risk due to ground-water contamination 
migrating offsite and impacting public water supplies. The FY 1996 Report reveals rebaselined Environmental 
Restoration activities that reflect remedial project scope and technical approach modifications along with reduced 
costs associated with those adjustments. These reductions to Environmental Management costs are partially offset by 
the addition of applicable program management costs in the FY 1996 report. 

There are two principal reasons for the 156 percent increase in Waste Management program costs at the site: (I) the 
35-year duration of Waste Management support to the Office of Energy Research assumed in the FY 1995 report was 
extended to 75 years in the FY 1996 report; and (2) applicable program management costs, which are broken out into 
an independent site-wide cost in the FY 1995 report, were integrated into the Waste Management costs in the 
FY 1996 report. 
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SEPARATIONS PROCESS RESEARCH UNIT 

The Separations Process Research Unit Facility is located approximately 3.2 kilometers (2 miles) east of the city 
of Schenectady in the northeastern part of Schenectady County in New York State. The facility occupies 
approximately 80 hectares (200 acres) of the northwest corner of the 1 ,640-hectare ( 4, 1 00-acre) Knolls Atomic 
Power Laboratory. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

D'!M-2 999 2995 2Q1Q 2QlS agag ag;q Uta G'f!,. 
Environmental Restoration 28.729 241 144,852 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The Atomic Energy Commission constructed and operated the Separations Process Research Unit as a pilot plant for 
developing and testing two chemical processes to extract both uranium and plutonium from irradiated fuel. The 
Knolls Atomic Power Laboratory operated the facility from 1950 to 1953. It supported operations at the Hanford Site 
(Washington State), and the Savannah River Site (South Carolina). 

SITE MAP 

H·2 
Radioactive Waste 
Processing Facility --~~It--\ 

G-2 SPRU 
Process Facility 

c·J Contaminated Area 

IOOFIEI 

I 
113MEIIIS 

Separations Process 
Research Unit 

Ill 

' N 

The facility is currently undergoing surveillance and maintenance activities under the purview of the Department of 
Energy's Office of Naval Reactors. In September 1992, the Department's Office of Nuclear Energy, Office of Naval 
Reactors and Office of Environmental Management signed a Memorandum of Agreement establishing the roles and 
responsibilities of each Office regarding the decontamination and decommissioning of the site. 

There are no current or planned Nuclear Material and Facility Stabilization projects at the Separations Process 
Research Unit. All waste management activities are conducted within the scope of the Knolls Atomic Power 
Laboratory for the Office of Naval Reactors. 
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FUTURE USE 

Environmental Management activities at the site are currently scheduled to end in FY 2007, with no further activities 
planned after that time. The current plan is that the site will be returned to the Knolls Atomic Power Laboratory. 
Therefore, all future-use decisions will be dictated by the Knolls Atomic Power Laboratory. 

ENVIRONMENTAL RESTORATION 

The Separations Process Research Unit facility consists primarily of two interconnected buildings. Building G-2 
housed the separations process systems and Building H-2 housed the liquid waste processing systems. These 
buildings are approximately 23 meters (75 feet) apart and are connected by an underground pipe tunnel. Additional 
facilities consist of the tunnel area, tank farm, and waste storage areas. Portions of the two buildings currently are 
used as office areas or waste processing facilities. Portions of the lower levels of the buildings remain substantially 
contaminated with radioactive materials. They have been physically isolated and are not being used. See the Site 
Map for the location of Environmental Restoration program activities. 

The proposed action is the decommissioning and decontamination of four buildings and associated facility structures 
including tank farms, vaults and pipe tunnels, and removal of any contaminated soils. 

Current activities by the Office of Nuclear Energy consist of an annual surveillance and maintenance program in place 
to ensure that the facility remains in a stable condition and that it continues to present no unacceptable risk to the 
public, the environment, or onsite personnel. 

Decommissioning of certain facilities is currently planned to begin in FY 2002 and be completed by FY 2006. This 
estimate assumes that these activities will generate approximately 36 cubic meters ( 4 7 cubic yards) of transuranic 
waste. 

Environmental Restoration Activities Cost Estimate 

(Five-YetJr Averages, Thousands of Constant 1996 Dollars) 

FJ 'P'P-3929 'BPI '9'9 39'§ 3 939 a gal aoao life G\f'f 
Separations Process Research Unit 

Facility Decommissioning 28,729 241 144,852 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

The Environmental Management program is not currently performing any activities at the Separations Process 
Research Unit facility. However, the Chicago Operations Office estimate accounts for direct program management 
support costs for limited planning and implementation activities necessary to conduct the surveillance and 
maintenance activities that occur once a year. 
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DESCRIPTION OF PERSONNEL 

The Department of Energy's Chicago Operations Office has the direct line responsibility for managing the contract 
for the Separations Process Research Unit facility. All Full-Time Equivalents and support services contracts for 
Environmental Management program activities at the Separations Process Research Unit are included within 
personnel estimates in the Chicago Operations Office's site summary. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Separations Process Research Unit. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
Q 1 D3H-2QQQ aggs 2QlQ 2Q15 2Q2Q 2Q25 ag;w Ute Gyslp* 

Envirorvnental Restoration 28,729 241 144,852 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The cost estimates for the Separations Process Research Unit in the FY 1996 Baseline Environmental Management 
Report reflect a delay in decommissioning at the site's facilities. In the FY 1995 report, some costs associated with 
decommissioning were reflected in the FY 1995 to 2000 timeframe. These costs are now concentrated between 
FY 2002 and 2006. However, the overall change in cost for this site is three percent. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 149,588 - 144,852 -4,736 -3 

Waste Management - - - - -

Landlord - - - - -

Program Management 2 - - - - -

Site Total 149,588 - 144,852 -4,736 -3 

' 
I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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WEST VALLEY DEMONSTRATION PROJECT 

The West Valley Demonstration Project is located on a 1,320 hectare- (3,300-acre) tract approximately 48 
kilometers (30 miles) south of Buffalo, New York. This site is also the location of the Western New York Nuclear 
Services Center. The West Valley Demonstration Project occupies approximately 93 hectares (230 acres) of this 
property, which is owned by the State of New York. The Department of Energy manages the West Valley 
Demonstration Project oversight responsibilities through the onsite area office. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f¥ , ap&-aggp 2Q1Q 2Ql§ a gag 2Q2§ 

Waste Management 133.155 129,418 96,244 111,240 129,203 149,639 3,744,495 

• Total Life Cycle is the sum of the annual costs'" constant FY 1996 dollars. 
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FACILITY MISSION 

From 1966 to 1972, Nuclear Fuel Services, Inc. operated a commercial nuclear fuel reprocessing plant at the Western 
New York Nuclear Services Center under contract to the State of New York. The plant, which reprocessed uranium 
and plutonium from spent nuclear fuel, generated approximately 2.3 million liters (600,000 gallons) of liquid high
level waste that was stored in underground tanks. In 1972. nuclear fuel reprocessing operations were discontinued. 
Contamination at the site is a result of the historic commercial nuclear fuel assembly and reprocessing operations 
rather than from a weapons mission. 

JOOOFE£1 

300MffiiS 

SITE MAP 

West Valley 
Demonstration Project 

N 

In 1980, Congress passed Public Law 96-368, the West Valley Demonstration Project Act, which authorizes the 
Department of Energy to conduct a technology demonstration project for the safe solidification and cleanup of the 
high-level waste and facilities used during cleanup. The Act also requires the Department to develop containers 
suitable for the permanent disposal of the solidified high-level radioactive waste and to transport the waste to an 
appropriate federal repository for permanent disposal. The cost estimates in this report were developed consistent 
with the provisions of the West Valley Demonstration Project Act and do not include any costs beyond those 
associated with transporting of the high-level waste to the federal repository. By provisions in the Act, low-level and 
transuranic waste resulting from high-level waste processing at the West Valley Demonstration Project require 
disposal under applicable licensing regulations. Further, the high-level waste tanks and other facilities in which the 
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solidified high-level radioactive waste was stored, the facilities used in the solidification of the waste, and any material 
and hardware used in connection with the demonstration project require decontamination and decommissioning. 
Previous litigation resulted in a Stipulation of Compromise issued by the United States District Court Western 
District of New York, which requires disposal of low-level and transuranic waste pending completion and direction of 
the Site Completion/Site Closure Environmental Impact Statement Record of Decision. Consequently, low-level and 
transuranic waste has been placed in retrievable storage onsite. 

After evaluating the alternatives presented in the initial Environmental Impact Statement in 1982, the Department of 
Energy selected vitrification as the treatment process to stabilize the liquid high-level waste for ultimate disposal at a 
federal repository as directed by the Act and the Stipulation of Compromise. New York State, through its Energy 
Research and Development Authority, cooperates in the West Valley Demonstration Project and currently contributes 
approximately ten percent of the project's phase I costs (through the vitrification campaign). For the purposes of this 
report, estimates through FY 2000 are for the Department of Energy only, based on the current 90 percent 
Department of Energy and ten percent New York State cost sharing agreement. Because the cost sharing agreement is 
only applicable to activities concluded through FY 2000, costs beyond that point represent project totals only, and this 
report assumes them to be I 00 percent Department of Energy. The State of New York and the Department of Energy 
will negotiate cost sharing agreements for outyear activities at a later date, and estimated Department of Energy 
liability will be modified accordingly. 

All environmental management activities at this site are a function of the West Valley Demonstration Project and are 
under the purview of the Office of Environmental Management. All decommissioning, environmental restoration and 
treatment, and storage and disposal activities are conducted within the scope of the waste management program. 
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The State of New York is, and will remain, the landlord for this facility throughout the life cycle covered by this 
report. The Department of Energy is responsible for maintaining areas of the site that present an environmental risk 
and that are related to fulfilling the West Valley Demonstration Project Act. 

FUTURE USE 

Because the Department of Energy does not own any portion of the Western New York Nuclear Service Center, there 
will be no future federal use of the site or facilities upon completion of the requirements of the Act. When the 
Department of Energy has completed its mission at the West Valley Demonstration Project, any remaining facilities 
and all land used by the Department of Energy will revert back to the State of New York. To the extent practicable, 
future use considerations for the area are being considered in the site-wide Draft Environmental Impact Statement, to 
which the State of New York is a partner. This document, which is being prepared under the requirements of the 
National Environmental Policy Act, has extensive stakeholder involvement. The Department of Energy, in accordance 
with legal site agreements, will leave the site in a condition that will allow the State of New York to reinstate the 
Nuclear Regulatory Commission license and perform any future use that the State deems appropriate. 
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WASTE MANAGEMENT 

All site activities, including high-level waste solidification, decontamination and decommissioning, Resource 
Conservation and Recovery Act corrective measures, and other necessary site remedial activities, are conducted within 
the scope of waste management operations. The Waste Management program is responsible for all waste generated 
during the fulfillment of the site mission. See the Site Map for the location of Waste Management program activities. 

The West Valley Demonstration Project comprises the following major components: 

(1) Vitrification of Liquid High-level Waste. This activity is the primary mission and near-term (1996-1998) focus 
of the West Valley Demonstration Project. During the first portion of this demonstration project, the liquid 
high-level waste will be immobilized/vitrified in borosilicate glass and stored onsite. Decontamination and 
decommissioning of project facilities will follow vitrification. The solidification of the high-level waste liquid 
into borosilicate glass will begin in FY 1996 and will represent a significant achievement for the Department of 
Energy. The total estimated cost to complete the vitrification campaign is $400 million. 

(2) Site Transition Activities. This category includes a series of activities that, when completed in FY 2005, will 
reduce environmental risks and reduce operating costs during the transition from vitrification to project 
completion. Examples include: removing high-level waste tank farm residuals, stabilizing nuclear fuel fines and 
other selected material in the Process Building Head End cells, replacing leaking Process Building roof areas, 
minimizing the spread of ground-water contamination in the North Plateau Area, and minimizing site operations 
and support facility requirements. These activities can be accomplished without causing prejudice to the 
selection of the closure options in the Draft Environmental Impact Statement. Preliminary estimates for this 
work scope indicate that the effort will cost approximately $200 million. 

(3) Site Completion and Site Closure Environmental Impact Statement Record of Decision. This category 
represents the work scope that will disposition the current facilities according to the outcome of the Site 
Completion and Site Closure Environmental Impact Statement Record of Decision. The alternatives are detailed 
in the following discussion. The West Valley Demonstration Project currently is using an average of the 
estimates for the closure option, as the Draft Environmental Impact Statement closure engineering reports 
describe. The average of these alternatives is $1.6 billion. 

(4) Site Support and Operations. This category characterizes the ongoing annual site costs for project support 
activities. These activities include program management, security, regulatory compliance, radiological support, 
accounting, environmental safety and health, facilities management (engineering and maintenance), utilities, 
training, quality assurance, business systems, warehousing, and auditing. The average for these annual costs is 
approximately $56 million. 

Major Waste Management Activity Milestones 

TASK 

Begin Radioactive Vitrification System Operations 
Public Review and Closure for Comments on Environmental Impact Statement 
Publish Site Completion/Site Closure Record of Decision 
Initial Vitrification System Radioactive Operations 
Return Site to New York 

COMPLETION DATE 
Fiscal Year 

1996 
1996 
1997 
1998 

To Be Determined 
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preJjminary costestimate tor Alterative Ill B is $785.0 million, and the assumed duration is 
24 years. . . 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
2QQ5 2Ql5 2Q2Q 2Q25 2Q3Q Ute Cyclg* 

Hiqh Level Waste 

Treatment 133,155 129,418 96,244 111,240 129,203 149,639 3,744,495 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current site personnel staffing level adequately addresses all of the required disciplines to operate and maintain 
the facility in a safe and compliant manner and are presented in the table below. The uncertainties associated with the 
lack of a specific site completion/site closure alternative complicate outyear forecasts. However, the present project 
management philosophy generally recognizes that the personnel level will be fairly constant, with a slow decline 
consistent with expected project funding levels. There are no expected hiring "peaks." 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Department of Energy established a prime contract for overall management of the West Valley Demonstration 
Project and the Westinghouse Electric Corporation was the successful bidder. Under contract to the Department, 
Westinghouse established the West Valley Nuclear Services Company, Inc. to carry out the activities necessary to 
achieve the goals of the West Valley's Demonstration Project. As the management and operating contractor, West 
Valley Nuclear Services Company is responsible for West Valley Demonstration Project's management and 
integration, conceptual design and engineering management, construction management, decontamination and 
decommissioning, and site/facility operation. West Valley Nuclear Services Company, within its authority, has 
subcontracted portions of the work to Dames & Moore (Environmental Services), Raytheon (Architectural 
Engineering Services), Bel Power (Construction Services), Burns International Security Company, and others. In 
addition, West Valley Nuclear Services has working technical support and interfaces with a number of national 
laboratories. As management and operating contractor, West Valley Nuclear Services assumed responsibility for site 
management in 1982. 

In 1994, the Department of Energy extended the contract for the West Valley Demonstration Project with the West 
Valley Nuclear Services for five years. The nature of the contract was changed to a performance measurement-based 
contract with a focus on ensuring greater results. Measures and additional contractor ownership have been developed 
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ensuring that the contractor is held responsible for its actions and is responsible for the efficiency and effectiveness of 
the work. In response to contract reform initiatives, the extended contract includes innovative measures that cover all 
facets of work at the project. The previous award fee contract was changed to a performance-based fee plan, allowing 
West Valley Nuclear Services Company to share more risk with the Department of Energy and incorporating 
incentives for reward through performance excellence. 

Future Full· Time Equivalent Needs 

Existing personnel staffing levels and disciplines will be monitored to ensure an adequate composition of skills for the 
project while the mission evolves from high-level waste vitrification processing, to facility transition, to site 
completion and site closure, according to the Environmental Impact Statement /Record of Decision. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the West Valley site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 epa.;;gpp aggs amp 291 s a gag agas ;mag life eye!,. 

Waste Management t33,t55 t29,418 96,244 t 11,240 129,203 t 49.639 3,744,495 

·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

This Baseline Environmental Management Report estimate compares favorably with the previous year's estimate 
regarding site support operations, vitrification of high-level waste, site treatment activities, and site completion and 
closure. Despite approximately $21 million in funding cuts and rescissions, there have been no serious impacts on the 
critical high-level waste vitrification baseline schedule. The ability to absorb these funding adjustments is primarily 
the result of cost savings initiatives and relatively minor replanning of noncritical closure activities. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration - - - - -

Waste Management 3,754,705 127,100 3,744,495 116,890 3 

Landlord - - - - -

Program Management 2 - - - - -

Site Total 3,754,705 127,100 3,744,495 116,890 3 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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NEW YORK FUSRAP SITES 

The currently active New York sites within the Formerly Utilized Sites Remedial Action Program ( FUSRAP) are 
Bliss and Laughlin Steel, Colonie, the Niagara Falls Storage Site, and four properties (Linde Air Products, 
Ashland I, Ashland 2, and Seaway Industrial Park) collectively known as the Tonawanda Site (see map). 
Completed FUSRAP sites in New York are the Baker and Williams Warehouses and Niagara Falls Storage Site 
Vicinity Properties. For a brief description of these sites and the remedial actions undertaken at them, refer to 
the FUSRAP narrative in the Tennessee section. 

In addition to their geographic proximity, the four Tonawanda Site properties share a historic origin of 
contamination that is traceable to Manhattan Engineer District operations at Linde during the I940s. They also 
have common regulatory drivers and environmental documentation, and a common expected end point for 
remedial action. The Department of Energy issued a proposed cleanup plan for the Tonawanda site in 1993. The 
plan included construction of an onsite waste containment structure to consolidate waste from all four Tonawanda 
Site properties. The most likely location for this structure was the Ashland 1 property. Because of strong 
community opposition, the Department withdrew the proposed plan and is working with the Coalition Against 
Nuclear Materials in Tonawanda to identify an alternative waste disposal option that is both cost-effective and 
acceptable to the community. However, this life-cycle estimate reflects the initial proposed cleanup plan, as no 
other viable alternatives are currently mature. After reaching agreement with stakeholders, this base case 
approach will be modified accordingly. The alphabetical order of the summaries has been interrupted to present 
the Tonawanda sites collectively and to present the source of contamination first. 

FUSRAP was established in I974 under the provisions of the Atomic Energy Act to identify, investigate, and clean 
up or otherwise control previously decontaminated Manhattan Engineer District and Atomic Energy Commission 
sites, together with other sites assigned to the Department of Energy by Congress, where residual radioactive 
contamination exceeds current guidelines. FUSRAP encompasses 46 sites in I4 states and is funded through the 
Oak Ridge Operations Office. For a general discussion of FUSRAP and associated costs, see the overview of the 
program presented in the Tennessee section of this report. All costs for waste management activities, program 
management, and relevant landlord activities attributable to the Department of Energy are provided for within the 
scope of environmental restoration. No FUSRAP sites have either current or planned nuclear material and 
facility stabilization activity needs. Funding for all sites is 100 percent nondefense. 
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TONAWANDA SITES LOCALITY MAP 
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LINDE AIR PRODUCTS 

Linde Air Products, one of the four Tonawanda Site properties, is located at East Park Drive and Woodward 
Avenue in the Town of Tonawanda, New York, approximately 5 kilometers (3 miles) northwest of Buffalo. The 
property is bordered on the north and south by industries and small businesses, on the east by Conrail railroad 
tracks and an open area, and on the west by a park that is owned by Praxair, Inc. (the current property owner) but 
is open to the public. Numerous residential properties are located within several hundred feet of the Linde 
property. 

1997 Congressional Request 

Baseball 
Field 

Tennis 
Courts 

Baseball 
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400FEET 

120 MnEIS 

D 
Ave. 

SITE MAP 

Sheridan Drive 

Parking 
Area 

Linde Air Products 

Estimated Site Total 

(Thousands of Current Year Dollars) 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FY 1 QH6-2QQO 2QQ5 2Q1Q 2Q2Q 2Q25 

Environmental Restoration 1,978 3,659 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

2939 Ute Gys!f 
28,186 
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FACILITY MISSION 

During Manhattan Engineer District activities between 1942 and 1946, five buildings (Buildings 14, 30, 31, 37, and 
38) at the Linde property housed activities involved in processing uranium ore to extract uranium used in the war 
effort. Between 1943 and 1946, when uranium processing for the Manhattan Engineer District ended, a total of 
25,700 metric tons (28,300 tons) of uranium ore was processed. Processing of uranium from four African ores and 
three domestic ores yielded radioactive constituents including uranium-235, uranium-238, thorium-232, and 
thorium-230. Linde dismantled Building 37 in 1981 after results of surveys conducted by Ford Bacon and Davis 
Utah, Inc. indicated that the building contained no residual radioactivity above guidelines. The other four buildings 
contained radioactive constituents at levels above guidelines. 

Praxair, Inc. currently operates the property as an engineering and development facility with very limited industrial 
work. The risk to the public from the residual radioactive material is minimal. The sources of residual radioactivity 
include subsurface soils, which are largely inaccessible because they are covered by building foundations and paving, 
and fixed and removable radioactivity in the buildings. Buildings 30, 31, and 38 contain both fixed and removable 
radioactive material above guidelines, but access to them is restricted. Buildings 30 and 31 are used for miscellaneous 
storage; Building 38 is not in use. Building 14, which houses offices, research laboratories, and fabrication facilities, 
contains only fixed radioactivity above criteria. 

FUTURE USE 

Praxair, Inc. currently owns the Linde property and operates it as an engineering and development facility. The cost 
estimate assumes that land use after site remediation will remain Industrial. 

ENVIRONMENTAL RESTORATION 

Plans for site remediation include decontamination of Buildings 14, 30, and 31 and dismantlement of Building 38. 
The proposed disposition of soils excavated from the Linde property involved encapsulation in an engineered 
structure to be built at one of the nearby Tonawanda Site properties. However, because of local opposition, other 
alternatives are being considered. 

The volume of waste to be managed at Linde and one vicinity property (the Town of Tonawanda Landfill) is 
estimated at 54,000 cubic meters (71 ,000 cubic yards). Waste minimization efforts during the remedial action will 
include decontaminating structures and surfaces. Building 38 debris will be scanned and segregated based on levels 
of radioactivity before it is shipped for offsite disposal. Investigation-derived waste is currently stored in low
specific-activity boxes at Linde. 

Ashland 1, Ashland 2, Seaway Industrial Park, and Linde Air Products are included in the Tonawanda Site integrated 
environmental documentation process to comply with requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act and the National Environmental Policy Act. Key regulators are Environmental 
Protection Agency Region II and the New York State Department of Environmental Conservation. 

Assessment (Record of Decision) 
Remedial Action 
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Fiscal Year 

1997 
2005 



ASSESSMENT 

Four radiological surveys have been conducted at Linde. Oak Ridge National Laboratory performed the first survey 
in 1976, and Ford Bacon and Davis Utah performed the second in 1981. These surveys examined surface water, soil, 
and building surfaces. The third survey, performed by Oak Ridge Associated Universities in 1981, focused primarily 
on surface-water pathways. The FUSRAP project management contractor performed the final survey in 1988 and 
early 1989. It was the only survey to analyze for thorium-230, which is now known to be one of the primary 
radioactive constituents at the site. 

Remedial Investigation activities completed in 1991 indicated that Buildings 14, 30, 31, and 38 contain residual 
radioactivity above guidelines for wall, floor, and ceiling surfaces and that soil over an area of approximately 
4 hectares ( 10 acres) contains elevated levels of radionuclides. In addition to thorium-230, primary radioactive 
contaminants in soil at Linde are uranium-238 and radium-226. Radionuclides were detected at levels exceeding 
guidelines in four general areas. In Area 1 (in the northwestern comer of the main parking area), the maximum depth 
of radioactive contamination is 1.2 meters ( 4 feet); chemical data indicate an origin from Stage 2 filter cake. The 
radioactive soils appear to have been used as fill material to grade the parking lot. Area 2 is along the northern 
property boundary in the northeastern comer of the parking area. In the past, radioactive material from the windrows 
was moved to the interim storage pile beside the northern end of Building 90; the pile is known to be radioactively 
contaminated. The maximum depth of contamination in Area 2 is 1.2 meters (four feet) and is at the southern end of 
the pile. 

Area 3 (along the fence line in the northeastern comer of the property) encompasses a spur of the railroad that was 
used during transport of uranium ore to Linde for processing. Solid processing residues were piled in the area north of 
Buildings 30, 38, 39, and 58. Remedial Investigation results indicated that radioactive contamination extends offsite 
from Area 3; west of the railroad spur, contamination is found at depths less than 1.2 meters (four feet), and east of 
the spur at depths less than 0.6 meter (two feet). In Area 4 (around Buildings 38 and 58 and in and around Building 
30), Manhattan Engineer District-related contamination is found primarily beneath Building 30 (the main uranium 
processing building) to a depth of 1.2 meters (four feet). Investigations also detected radioactive contamination to a 
depth of 1.8 meters (six feet) in the northern end of the soil and timber blast wall connected to Building 58. In general, 
the depth of Manhattan Engineer District-related contamination across the Linde property is the same as that for the 
identifiable fill materials, approximately 1.2 meters (four feet). The maximum depth of contamination at Linde, 
2.7 meters (nine feet), is in Area 4 beneath Building 30. 

The Department conducted ground-water monitoring at Linde from late 1989 through early 1991. During drilling of 
monitoring wells the Department did not find any elevated radioactivity within the saturated overburden material; 
therefore, the Department determined that wells completed in this material were not integral to the characterization. 
The Department has not performed ground-water monitoring at this site since early 1991. 

The Department also determined that the Town of Tonawanda Landfill, which is a vicinity property of Linde, 
contained Manhattan Engineer District-related radioactive constituents at levels above criteria. Characterization of 
the landfill in November 1994 identified approximately 11,600 cubic meters (15,000 cubic yards) of soils containing 
radioactive materials above criteria. 

REMEDIAL ACTION 

Remedial action for Linde includes decontaminating Buildings 14, 30, and 31. The Department will dismantle 
Building 38 and dispose of it at an offsite disposal location. 

The scenario used for the Baseline Environmental Management Report cost estimate assumes complete excavation of 
the contaminated soils and onsite disposal at Ashland 1. Although this option, which was set forth in the proposed 
plan issued in November 1993, was used in establishing a cost estimate, the Department of Energy acknowledges that 
the community did not agree with that plan and is currently discussing alternatives with the community. The 
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Department of Energy will adjust the cost estimate appropriately if an alternate remedy is selected. The cost estimate 
assumes a total waste volume of 54,000 cubic meters (71 ,000 cubic yards) at Linde. 

The Department will maintain an environmental monitoring program during the remedial action and construction 
activities onsite. It will monitor air, surface water, and external gamma radiation and will include the results in a post
remedial action report. 

Environmental Restoration Activities Cost Estimate 

FUSRAP • Linde Air Products Site 
Assessment 
Remedial Action 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey '8'6·?229 
109 

1,869 3,659 

2Q1Q $91§ me 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for Linde Air Products. 

Nondefense Funding Estimate 

(F/ve-Year.Averages, Thousands of Constant 1996 Dollars) 

f)''US·3Q99 agag 
Environments! Restoration 1,978 3,659 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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ASHLAND 1 

Ashland 1, one of the four Tonawanda Site properties, is located in an industrialized area in the Town of 
Tonawanda, New York, approximately 5 kilometers ( 3 miles) northwest of Buffalo. The property covers 
approximately 4.4 hectares ( 10.8 acres) and is bordered on the north and west by United Refining Company, on 
the east by Penn Central Transportation Company, on the southwest by 1nterstate 90, and on the northeast by 
Seaway 1ndustrial Park. While most of the land near Ashland 1 is zoned for industrial use, much of it remains 
undeveloped. 

SITE MAP 

!Ill! !II! I ill Ill II 1111 !IIIII IIIII! I 

1997 Congressional Request 

Environmental Restoration 
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11011£ltlS 

Seaway 
Industrial 
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Ashland 1, 2, and 
Seaway Sites 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 180·2999 aqpn 39?9 
4,203 64 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

N 

2Q§Q 'If' G'i',. 
21,335 
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FACILITY MISSION 

In June 1943, the Manhattan Engineer District leased the Ashland 1 property, formerly known as the Haist Property, 
for use by the Federal Government. In August 1944, the Manhattan Engineer District purchased the property for use 
as a disposal site for approximately 7,250 metric tons (8,000 tons) of ore refinery residues generated from the Linde 
property in Tonawanda. The uranium residues were spread over two-thirds of the property to estimated depths of 0.3 
to 1.5 meters (one to five feet). 

In 1960, the Atomic Energy Commission determined that the levels of residual radioactivity at Ashland 1 were below 
then-current criteria and released the land as surplus. The Ashland Oil Company eventually acquired the property 
where, in 1974, it constructed bermed areas and two petroleum storage tanks. The company deposited most of the 
soil removed during construction of the bermed area and drainage ditch on the nearby Seaway Landfill and Ashland 2 
properties. In 1989, Ashland Oil removed the storage tanks but left the berms in place. Results of Remedial 
Investigation activities completed in 1989 indicated that 92,000 cubic meters (120,000 cubic yards) of soil contained 
residual radioactivity above now-current guidelines. Ashland Petroleum Company stores waste that was detected by 
this investigation in onsite low-specific-activity boxes. The radioactive material poses a minimal risk to the public 
because its gamma dose rate is very low and access to the property is restricted. 

FUTURE USE 

The Ashland Petroleum Company currently owns Ashland 1. The company retained the portion of the property where 
radioactive material was present and sold the balance of the production and storage tank areas to United Refining. 
United Refining plans to remove the refining equipment and use the property as a tank farm and transfer station. 

Future use of the Ashland 1 property depends on the final remedy selected for the Tonawanda site. The Department 
of Energy proposed Ashland 1 as the site for construction of a waste containment structure for disposal of waste from 
all four Tonawanda Site properties; however, because of local opposition, the Department of Energy is discussing 
alternatives with the community. This estimate assumes that Ashland 1 will be used as the site for construction of a 
waste containment structure for disposal of waste from all four Tonawanda Site properties. Therefore, it assumes 
that future use of the area with the containment cell will involve Controlled Access, with the balance of the property 
slated for IndustriaVCommercial use. 

ENVIRONMENTAL RESTORATION 

Residues from uranium separation processes conducted at Linde Center were the source of the residual radioactivity at 
the Ashland 1 property. The primary constituents of concern are uranium-238, radium-226, and thorium-230. 

Ashland 1, Ashland 2, Seaway Industrial Park, and Linde Air Products are included in the Tonawanda Site integrated 
environmental documentation process to comply with requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act and the National Environmental Policy Act. Key regulators are Environmental 
Protection Agency Region IT and the New York State Department of Environmental Conservation. 
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Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 
Transfer Site to Grand Junction Projects Office Long-Term Surveillance and Monitoring Program 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1997 
2005 
2006 

An initial radiological survey of Ashland 1 was performed in 1958 just before the Atomic Energy Commission 
released the former Haist property for use without removing the remaining residues. 

Beginning in 1978, three characterization efforts were conducted to determine whether radioactive contaminants 
exceeded existing guidelines. The first, conducted during October and November 1978, addressed radioactive 
constituents in surface water, sediment, and surface and subsurface soils. The second was a survey consisting of a 
walkover gamma scan. The third was conducted in two phases. Phase 1 included sampling and analysis for organic 
compounds on the Hazardous Substances List, total organic halides, and selected constituents in ground water, surface 
water, and sediment. Phase 2 included investigation of the hydrogeological characteristics of the Ashland area. 

Analytical results for soil at Ashland 1 indicated that Manhattan Engineer District-related radionuclides (uranium-
238, radium-226, and thorium-230) and characteristic Manhattan Engineer District metals were found across most of 
the property. Polyaromatic hydrocarbons were also present in the shallow soils as a result of disposal or release of 
petroleum derivatives. The major pathway for transport of constituents is direct surface runoff carrying particulate 
constituents. No hazardous waste was found at the site. Radioactive contamination in soil was found to extend north 
and west of the Ashland 1 property. The maximum depth of contamination generally did not exceed 3.3 meters 
(11 feet). West of Ashland 1, contaminated areas were identified in and along a drainage ditch that transports storm
water runoff toward Seaway. The depth of contamination in the ditch varied from 0.15 to 1.8 meters (0.5 to 6 feet). 
Contamination in these areas may have been deposited during construction of the berms and ditch. Contaminated 
areas north of Ashland 1 were in and along a drainage ditch and extended onto Seaway Area D. The depth of 
contamination varied from 0.15 to 0.3 meters (0.5 to 1 feet). 

Surface water showed moderate degradation from organics, probably originating from refinery operations. Sediments 
in the drainage ditch from Ashland 1 contained Manhattan Engineer District-related radioactive material; sediments 
on the northern side of the site contained radionuclides and metals that are primarily Manhattan Engineer District
related, whereas sediments on the southern side of the property contained metals primarily related to refinery 
operations. 

Monitoring conducted from 1987 to late 1990 indicated that the ground water does not contain radioactive 
constituents. The Department conducts quarterly well inspections and water level measurements at the site. 

REMEDIAL ACTION 

The Department of Energy has not yet conducted any remedial action at Ashland 1. The scenario used for the 
Baseline Environmental Management Report cost estimate assumes complete excavation of the contaminated soils 
and onsite disposal at Ashland 1. Although the Department used this option, which it set forth in the proposed plan 
issued in November 1993, to establish a cost estimate, it acknowledges that the community did not agree with that 
plan and is currently discussing alternatives with the community. The Department of Energy will adjust the cost 
estimate appropriately when it selects the final remedy. 

The cost estimate assumes a total waste volume of 92,000 cubic meters (120,000 cubic yards) from remedial action at 
Ashland 1 . After addition of waste from the other three Tonawanda Site properties, including Ashland 2 
[40,000 cubic meters (52,000 cubic yards)], Linde Air Products [54,000 cubic meters (71,000 cubic yards)]. and 

NEWYORK43 



Seaway Industrial Park [60,000 cubic meters (78,000 cubic yards)], the estimate assumes that the total volume at the 
containment cell will be 246,000 cubic meters (321,000 cubic yards), with closure assumed in FY 2003. The 
FUSRAP will perform surveillance of the facility for two more years and then transfer responsibility for long-term 
surveillance and maintenance to the Grand Junction Projects Office Long-term Surveillance and Monitoring Program 
in FY2006. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP- Ashland 1 Site 

Assessment 
Remedial Action 

120 
4,083 

'996 

84 

• Total Life Cycle is the sum of the annual costs in constant FY 7 996 dollars. 

FUNDING ESTIMATE 

2Q1Q ?Qll a gag 

The following table presents estimated funding information for Ashland 1. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f>'lW·ifPIW ?Qll aqag apa1 
Environmental Restoration 4,203 84 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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ASHLAND 2 

Ashland 2, one of the four Tonawanda Site properties, is located at 4545 River Road in the Town of Tonawanda, 
New York, approximately 5 kilometers (3 miles) northwest of Buffalo. The property occupies approximately 47 
hectares ( 115 acres) and is bordered by privately and publicly owned undeveloped property, which is primarily 
vacant and overgrown with grass and brush. See Ashland 1 for site map. 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Environmental Restoration 

1997 Congressional Reques1 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 896-2P9Q aqu; zgag agag 
Environmental Restoration 1,571 39 8,048 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

From 1957 to 1982, Ashland Oil used a portion of the Ashland 2 property as a landfill for disposal of general plant 
refuse and industrial and chemical byproducts. Ashland Oil closed the landfill in 1982 and covered it with two feet of 
clay. The source of radioactive constituents at Ashland 2 was residues from uranium separation processes conducted 
at the nearby Linde Center during the 1940s. The waste was disposed of at Ashland 1 and later transported to 
landfills at Ashland 2 and Seaway. Between 1974 and 1982, Ashland Oil transported an unknown quantity of soil 
mixed with radioactive residues from Ashland 1 to an area east of the Ashland 2 landfill. 

The primary constituents of concern are uranium-238, radium-226, and thorium-230. The radioactive constituents at 
Ashland 2 pose minimal risks to the public because the gamma dose rate from the material is very low and access to 
the site is restricted. Ashland Petroleum Company is not currently conducting commercial operations at Ashland 2. 

FUTURE USE 

Ashland Petroleum Company currently owns Ashland 2. The company has not determined its future use after site 
remediation. Because the site is near the Niagara River, the local community has included it in a waterfront 
development master plan that identifies the area for use in commercial and light industrial development. This cost 
estimate adopts the master plan assumption of Industrial/Commercial use. 

ENVIRONMENTAL RESTORATION 

The Department of Energy has not conducted any remedial action at Ashland 2. Remedial investigation activities 
conducted in 1989 indicate that a total of 40,000 cubic meters (52,000 cubic yards) of soil contains residual low-level 
radioactivity above guidelines. 

Ashland 1, Ashland 2, Seaway Industrial Park, and Linde Air Products are included in the Tonawanda Site integrated 
environmental documentation process to comply with requirements of the Comprehensive Environmental Response, 
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Compensation, and Liability Act and the National Environmental Policy Act. Key regulators are Environmental 
Protection Agency Region II and the New York State Department of Environmental Conservation. 

Assessment (Record of Decision) 
Remedial Action 

ASSESSMENT 

Major Environmental Restoration Activity Milestones 

TASK COMPLETION DATE 
Fiscal Year 

1997 
2005 

The Department conducted four characterization efforts at Ashland 2 to evaluate radioactive constituents and 
hydrogeological characteristics. Surface water and soil samples were characterized in 1976 and 1980, respectively. 
In 1986, a walkover survey of the property was performed, and Engineering-Science conducted the first phase of an 
investigation of the inactive industrial landfill under contract to the New York State Department of Environmental 
Conservation. Chemical and radiological analyses were performed on surface water and soil samples from a drainage 
ditch. In 1988, the second phase of the landfill investigation included hydrogeological characterization of the Ashland 
area and radiological and chemical characterization of surface water, sediment, and ground water. 

The radioactive contamination at Ashland 2 originated from the disposal of the domestic ore filter cake at Ashland 1 
and subsequent excavation, transportation, and disposal of the filter cake, which was mixed with soil, at Ashland 2. 
The primary constituents of interest are uranium, thorium-230, radium-226, and metals present in the filter cake 
(aluminum, calcium, copper, iron, lead, magnesium, manganese, phosphorus, and vanadium). Analytical results of the 
soil investigation at Ashland 2 indicated that the Manhattan Engineer District-related radionuclides and associated 
metals were generally confined to the area between the two primary drainage ditches (the two branches of Rattlesnake 
Creek) and the access road; investigations detected minor amounts along the floodplains of the drainage ditches. The 
maximum depth of radioactive contamination at Ashland 2 is 2. 7 meters (9 feet), in the area between the two drainage 
ditches. Smaller areas located throughout the property have shallower contamination, typically 0.15 to 1.5 meters 
(0.5 to 5 feet). The highest concentrations occur in the center of the large contaminated area, primarily in the top 
1.5 meters (5 feet) of soil. Investigations found no hazardous waste. 

Ground-water monitoring in 1988 and 1989 revealed no radioactive constituents. Quarterly well inspections and 
water level measurements are conducted at Ashland 2. 

REMEDIAL ACTION 

The Department of Energy has not conducted any remedial action at Ashland 2. The scenario used for the Baseline 
Environmental Management Report cost estimate assumes complete excavation of the contaminated soils and onsite 
disposal at Ashland 1. The cost estimate assumes that a total waste volume of 40,000 cubic meters (52,000 cubic 
yards) at Ashland 2 will be transported to the proposed Ashland containment cell. Although this approach, which was 
originally identified in the proposed plan issued in November 1993, forms the basis of this cost estimate, the 
Department of Energy acknowledges that the community did not approve that plan and is currently discussing 
alternatives with the community. The Department will adjust the cost estimate appropriately if an alternate remedy is 
selected. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP ·Ashland 2 Site 

Assessment 
Remedial Action 

ex''Ht2APP 
118 

1,453 39 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

'0'9 

The following table presents estimated funding information for Ashland 2. 

agag 

Nondefense Funding Estimate 

2Q25 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

IT''ftt'999 zqzq agzs a gag 3Q26 
Environnental Restoration 1,571 39 

• Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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7,459 
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SEAWAY INDUSTRIAL PARK 

Seaway Industrial Park, one of the four Tonawanda Site properties, is located in an industrial area in Tonawanda, 
New York, approximately 5 kilometers ( 3 miles) northwest of Buffalo. The Seaway property is a 38- hectare 
(93-acre) industria/landfill owned by the Seaway Industrial Development Company and operated by 
Browning-Ferris Industries. The property is bordered on the north by River Road, on the east and south by a 
Niagara Mohawk Power Company easement, on the southwest by Ashland I, and on the west by United Oil 
refinery property. See Ashland I for site map. 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Environmental Restoration 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 88'-2QQQ 2Q1Q 2Ql§ a gap a gag Uta G'flp* 

Environmental Restoration 2,088 3,569 28,282 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

In 1974, Ashland Oil constructed bermed areas on the Ashland 1 property to hold two petroleum tanks. Some of the 
4,600 cubic meters (6,000 cubic yards) of soil removed during construction of the bermed area and drainage ditch 
contained low-level radioactive materials. Ashland Oil deposited some of this material in three areas of the landfill at 
Seaway. A fourth area on the southeastern edge of the property is contiguous with the radioactive material on 
Ashland 1. Investigations found residues in this location that were probably spread inadvertently across the 
Ashland 1 property line during the soil-moving operations at Ashland 1. 

The residues from the American uranium ores processed at Linde were the source of residual radioactivity at the 
Seaway property. The primary constituents of concern are uranium-238, radium-226, and thorium-230. 

The radioactive material poses minimal risk to the public because its gamma dose rate is very low and access to the 
site is restricted. 

FUTURE USE 

The Seaway property is currently a closed industrial landfill owned by Seaway Industrial Park Development 
Company, Inc. This estimate assumes that it will remain in this state for the life cycle. 

ENVIRONMENTAL RESTORATION 

Remedial Investigation activities completed in 1989 indicated that 89,500 cubic meters (117,000 cubic yards) of soil 
contain residual radioactivity above guidelines. The Department of Energy drafted a Remedial Investigation Report, a 
Feasibility Study/Environmental Impact Statement, and a proposed plan for the Tonawanda Site, which includes the 
Seaway property. The proposed alternative for Seaway includes removal of two areas of soil containing radioactive 
constituents and subsequent disposal at a waste containment structure to be constructed at one of the Tonawanda Site 
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properties; however, this plan encountered local opposition, and the Department of Energy is discussing alternatives 
with the community. This cost estimate assumes that Ashland 1 will be used as the site for construction of a waste 
containment structure. The Department will adjust the estimate appropriately when another alternative is selected. 

Ashland 1, Ashland 2, Seaway Industrial Park, and Linde Air Products are included in the Tonawanda Site integrated 
environmental documentation process to comply with requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act and the National Environmental Policy Act. Key regulators are Environmental 
Protection Agency Region IT and the New York State Department of Environmental Conservation. 

Major Environmental Restoration Activity Milestones 

TASK 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1997 
2005 

The radioactive contamination at Seaway originated from the disposal of domestic ore filter cake at Ashland 1 and 
subsequent excavation, transportation, and disposal at Seaway. The primary constituents of interest are uranium, 
thorium-230, and radium-226. Investigations have identified radioactive contamination in four areas (Areas A-D) at 
Seaway. Area A is primarily on the Seaway property but also extends north via a drainage ditch onto the Niagara 
Mohawk property. 

A radiological survey conducted in 1976 by Oak Ridge National Laboratory indicated that radioactive residues onsite 
were primarily distributed over Area A and extended to a depth of less than 0.6 meters (two feet) in most places. In 
Areas B and C, the contamination is covered by up to 12 meters ( 40 feet) of landfill materials. The radioactive 
contamination in Area D is contiguous with the contamination identified at Ashland 1. The depth of contamination 
varies from 15 to 30 centimeters (6 to 12 inches). 

REMEDIAL ACTION 

The Department of Energy has not yet conducted any remedial action at Seaway. The estimated total waste volume at 
Seaway is 89,500 cubic meters (117,000 cubic yards). The scenario used for the Baseline Environmental 
Management Report cost estimate assumes excavation of 60,000 cubic meters (78,000 cubic yards) of soil containing 
radioactive residues, leaving 30,000 cubic meters (39,000 cubic yards) in situ. This estimate assumes that the 
radioactive material in Areas B and C was will be left in place since it is under 12 meters ( 40 feet) of refuse and a clay 
closure cap; the industrial hazard posed by excavating this waste would be greater than the radiological hazard of 
leaving it in place. 

The cost estimate assumes that disposal of excavated soil from Seaway, as well as from other Tonawanda Site 
properties, will be at Ashland I. The Seaway property will be released for restricted use, and long-term surveillance 
and maintenance by the Department of Energy will not be required. Although this disposal option, which was set 
forth in the proposed plan issued in November 1993, was used in establishing a cost estimate, the Department of 
Energy acknowledges that the community did not agree with that plan and is currently discussing alternatives with the 
community. The Department will adjust the cost estimate appropriately when a remedy is selected. The cost for 
current protective cleanup options for the Tonawanda Site properties ranges from $24 million to $329 million, 
depending on the final location of the material and the type of disposal. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP ·Seaway Industrial Pari< 
Assessment 
Remedial Action 

ey 1 826·2QQQ 

120 
1,968 3,569 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

2QlQ 2Q15 2Q2Q 2Q2S 

The following table presents estimated funding information for Seaway Industrial Park. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey Jaas.agqg aggs 2QlQ 2Ql5 2Q2Q 2Q25 

Enviromtental Restoration 2,088 3,569 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

2939 

2paq 

598 
27,684 

Ufp Gysl,. 
28,282 
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BLISS and LAUGHLIN STEEL 

The Bliss and Laughlin Steel site is located at I 10 Hopkins Street in south Buffalo, New York. The facility consists 
of a single I 9,000-square meter (204,440-square foot) building surrounded by approximately I 5,000 square 
meters ( I6I,400 square feet) of grounds. A large asphalt parking area is located in the northeastern portion of 
the property. The site is bordered on the south and west by a railroad right-of-way and on the east by Hopkins 
Street. 

LOCALITY MAP 

I MILE 

I Bliss .&··· ·L• a. u• .. 9 ...... h .•. ~.•·.l .. " .. ·•· .. •[· .... ··.·.. t. eel Site New:Vor 
C) .· ••..•••.•••..•.. •···••• .·•• . .. . . .. 

-~ 
1.6 KILOMETER 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 ppn.aqgp agqa 3Q1Q 2Q16 ag;;p agan a gag life G'f'p* 
Envirormental Restoration 193 965 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

In 1952, Bliss and Laughlin performed machining and straightening operations on uranium rods under subcontract to 
National Lead Industries in support of work for the Atomic Energy Commission. Records indicate that Bliss and 
Laughlin machined uranium at the site during September and October 1952. In addition, 53 drums of turnings 
generated by Bliss and Laughlin activities were removed from the site for disposal. In 1972, Bliss and Laughlin sold 
the facility to Ramco Steel, Inc. The current owner is Niagara Cold Drawn Corporation. 

120FE£1 
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SITE MAP 

Truck Loading Area 

Bliss & Laughlin Steel 
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A designation survey of interior and exterior portions of the building performed by Oak Ridge Institute for Science 
and Education in March 1992 confirmed the presence of fixed residual natural uranium on the floor, columns, and 
ceiling in a small area called the special finishing area. The source of radioactive constituents was processed natural 
uranium metal, and the primary radionuclide of concern is uranium-238. 

Risk to the public from exposure to the radioactive material is minimal because of the limited extent of residual 
radioactivity. 
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FUTURE USE 

The site will continue to operate as a cold-rolled steel processing facility, and the Department of Energy will release it 
with no radiological restrictions after remediation is complete. Therefore, this report assumes that future use of the 
site will remain Industrial/Commercial. 

ENVIRONMENTAL RESTORATION 

The Department of Energy has not conducted any remedial action at this site. In 1995, a radiological and chemical 
characterization revealed an affected surface area of approximately 185 square meters (2,000 square feet). Because 
of the current owner's commercial operational constraints, the Department of Energy is unable to gain access at this 
time to clean the affected surface areas. 

The total volume of waste to be addressed under FUSRAP is estimated to be no more than 15 cubic meters (20 cubic 
yards). Waste minimization efforts will consist of scanning radioactive waste and segregating the waste accordingly. 

Key regulators include the New York State Department of Environmental Conservation and Environmental Protection 
Agency Region II. 

ASSESSMENT 

All assessment activities at the Bliss and Laughlin Steel site are complete. The following sections summarizes the 
results of these activities. 

Because of the operations performed at the site, the primary radioactive constituent is processed natural uranium. 
Surveys conducted by National Lead of Ohio during the early 1950s identified residual radioactivity on machinery. 
Investigations have not located any records that indicate the radiological conditions of the site after uranium 
machining operations ended. 

The Department of Energy conducted radiological and chemical characterization at the Bliss and Laughlin Steel site in 
1995. The characterization included a survey of the floor area and the overheads in the vicinity of the special 
finishing area. The Department performed a less intensive survey throughout the rest of the building, with emphasis 
on areas adjacent to the special finishing area, high-traffic areas, and likely areas of material transfer such as locker 
rooms. The Department drilled six core samples through the slab in areas where the potential for migration of 
constituents was greatest. Investigators took additional samples from the dust on overhead beams and material on the 
floor. A composite sample of floor material was analyzed for total toxicity characteristic leaching procedure 
constituents, which included metals, volatile and semivolatile organics, pesticides, and herbicides. 

The characterization revealed an affected surface area of approximately 185 square meters (2,000 square feet). Of 45 
locations surveyed on the overheads above the special finishing area, two showed elevated beta/gamma levels. 
Elevated surface radioactivity on the floor in the special finishing area was limited to approximately 150 square 
meters (18 by 8.5 meters) [1,625 square feet (58 by 28 feet)] of floor area, some of it obstructed by machinery. 
Investigators surveyed the remainder of the building as extensively as building conditions allowed and found no 
evidence of residual radioactivity. They did not detect any radioactive or hazardous waste constituents in subsurface 
soil samples. 

REMEDIAL ACTION 

The Department of Energy has not performed any remedial action at the site. At the owner's request, the Department 
has postponed remedial action and will reconsider it for FY 1998. This cost estimate assumes remedial action will be 
initiated and completed in FY 1998. The scenario used for the Baseline Environmental Management Report cost 
estimate assumes building decontamination and disposal of waste at an existing out-of-state commercial disposal 
facility. The cost estimate assumes a total site waste volume of 15 cubic meters (20 cubic yards) of low-level waste. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • Blss & Laughin Steel Site 
Remedial Action 

ff'''t'QM 

t93 

299§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

a gag 3 939 

The following table presents estimated funding information for the Bliss and Laughlin Steel site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Fl' ''lt'PPP ;;;gqs 2Q1Q a gag 3Q35 a gap 
Envlrormental Restoration 193 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 
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COLONIE 

The Colonie Site is located at 1130 Central Avenue in the Town of Colonie in Albany County, New York, 
approximately 6.5 kilometers (4 miles) northwest of downtown Albany. The site comprises about 4.5 hectares 
( 11.2 acres) and consists of five buildings of varying sizes, approximately 1.6 hectares (4 acres) of paved surface, 
and approximately 1.6 hectares (4 acres) of grassland. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Request 

Town 
of Colonie 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a gag 
Environmental Restoration 10,236 101 

• Total Life Cycle is the sum of me annual costs In constant FY 1996 dollars. 

a gag I !fa S'51f 
51,682 
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FACILITY MISSION 

From 1937 to 1984, National Lead Industries owned and operated the Colonie site, first as a foundry and later as a 
site for manufacturing components using uranium and thorium. During the manufacturing operations, the plant 
released radioactive materials from its exhaust stacks. As a result, radioactive constituents were spread to 
56 commercial and residential properties near the site. Fifty-three of these properties have been cleaned up. The 
other three properties are adjacent to the site and will be cleaned up during grounds remediation. 

200FE!T 
I 
I 

60MEIIRS 

SITE MAP 

Colonie Site 

N 

National Lead also buried manufacturing waste onsite in a former lake bed. Radiological and chemical 
characterization has indicated large areas where radionuclides, hazardous chemicals, and heavy metals are present at 
levels above guidelines. The National Lead building contains radioactive and chemical constituents at levels 
exceeding guidelines. Chemicals above Environmental Protection Agency guidelines include metals and inorganic 
compounds that were used during plant operations. 

In 1984, Congress authorized the transfer of ownership of the Colonie Site from National Lead, Inc. to the Federal 
Government. Congress also authorized the cleanup of residual radioactive waste from the site and nearby private 
properties. Congress assigned the work to the Department of Energy, to be performed under FUSRAP. FUSRAP 
began work almost immediately in 1984 by taking actions to put the facility in a safe shutdown mode. Radiological 
surveys identified 56 vicinity properties with residual radioactivity above guidelines. Between 1985 and 1988, 
FUSRAP removed approximately 920 cubic meters (1 ,200 cubic yards) of materials (including soils and roofing) 
containing low levels of radioactivity from 53 vicinity properties and stored them inside the main building at Colonie 
for future disposition. FUSRAP also stored drums containing radioactive waste and radioactive mixed waste as 
defined by the Resource Conservation and Recovery Act. Areas of residual radioactivity on the final three adjacent 
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properties will be remediated with the Colonie Site grounds. An environmental surveillance program was initiated to 
determine the effect of site activities on public health and the environment. Other activities included characterization 
of the site grounds and caretaker maintenance of the main production facility, an 11 ,200-square meter 
(120,000-square foot) building, and four smaller outbuildings. 

Before the Department of Energy assumed ownership, waste regulated under the Resource Conservation and Recovery 
Act was stored onsite at Colonie. As a result, a Resource Conservation and Recovery Act Part A interim status permit 
application was on file with the New York State Department of Environmental Conservation. On November 8, 1992, 
that agency terminated Resource Conservation and Recovery Act interim status for all facilities; as a result, the 
Department of Energy submitted a Resource Conservation and Recovery Act facility closure plan to the state. On 
January 5, 1993, New York State Department of Environmental Conservation approved the closure plan, and closure 
activities were initiated. 

Historical investigations have identified four primary sources of radioactive and chemical constituents at the site: 
constituents in surface and subsurface soil within the former Patroon Lake; structures, equipment, and other materials 
within the building, such as waste drums; radioactivity in asphalt and building surfaces; and possibly pyrophoric 
uranium buried beneath a loading dock on the eastern side of the main building. 

No health risks are associated with soil chemicals at the site. Because the three vicinity properties that have yet to be 
cleaned up are uninhabited, the contamination poses little or no risk to the public. Since 1984, when environmental 
surveillance at the site began, analytical results have consistently shown that Colonie is not contributing significantly 
to radioactivity in the environment. The additional radiation dose to the offsite population attributable to the site is 
very close to zero. 

FUTURE USE 

The selection of a remedy for cleanup of the Colonie site is likely to be based on the release of the land back to the 
community. The cost estimate assumes light industrial/commercial, or recreational use after remediation. This is 
consistent with current land use in the surrounding area. 

ENVIRONMENTAL RESTORATION 

National Lead's previous operations resulted in the introduction of radioactive and chemical constituents into the 
onsite soils. The radioactive constituents found in the Colonie building, grounds, and vicinity property soils resulted 
from the production of items manufactured from uranium and thorium from 1958 to 1984, under license from the 
Atomic Energy Commission. Chemical constituents resulted from brass foundry operations at the site from 1927 
through 1960. Products manufactured during the lead foundry operations consisted of brass bearing housings from 
babbitt metal (an alloy of lead, copper, and antimony) and other brass products. These operations have left the 
surface and subsurface soil with radioactive constituents and metals above federal and state guidelines for unrestricted 
use of the property. The ground water within the Colonie property contains radioactive constituents, metals, and 
volatile organic compounds at levels above federal and state drinking water standards, but these materials are not 
migrating beyond the site boundaries. The primary contaminants of concern at Colonie are uranium-238, 
thorium-232, copper, and lead. 

The Colonie Site is being cleaned up under authority granted to the Department of Energy under the Comprehensive 
Environmental Response, Compensation, and Liability Act. Key regulators for the site are the New York State 
Department of Environmental Conservation and the Environmental Protection Agency Region II. Cleanup includes 
two Comprehensive Environmental Response, Compensation, and Liability Act removal actions, one for the site 
buildings and one for the site grounds. Two Engineering Evaluations/Cost Analyses constitute the compliance 
documentation to support these removal actions. The Engineering Evaluation/Cost Analysis for the site buildings was 
approved and is being implemented. The site grounds Engineering Evaluation/Cost Analysis is expected to be 
finalized in November 1996. 
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Major Environmental Restoration Activity Milestones 

TASK 

Remedial Action 

ASSESSMENT 

This report assumes that all assessment activities are complete at this site. 

COMPLETION DATE 
Fiscal Year 

2001 

National Lead and the Department of Energy have performed numerous site characterization activities at Colonie, 
including surface feature investigations, walkover surveys to detect gamma radiation, and sampling of environmental 
media such as surface and subsurface soil, sediment, surface water, ground water, and air. In 1978, National Lead 
performed a radiological survey to assess the conditions of the plant and make recommendations regarding corrective 
measures. In 1980 and 1981 National Lead conducted additional radiological characterization to determine the extent 
of surface soil contamination at the site and its vicinity properties as a result of stack emissions and to determine the 
extent of subsurface contamination. In 1981, the Department of Energy performed investigations to define soil and 
sediment background activity levels. 

The Department of Energy conducted a preliminary geological investigation of the site after its transfer in 1984 and 
began a routine environmental monitoring program, which is still in place. In 1988, the Department conducted a 
radiological designation survey of the Conrail vicinity property. More recently, additional Department of Energy 
characterization studies have involved soil-gas, soil, sediment, surface-water, and ground-water sampling, in addition 
to estimating the volume of soil containing radioactive and chemical constituents. 

An environmental surveillance program has been in place at the site since 1984. The Department of Energy 
periodically samples air, ground water, and soil to detect the presence of radiological and chemical constituents at 
levels above background. An annual report presents a compilation and interpretation of the previous year's 
monitoring and sampling data. During activities such as building dismantlement or residential excavations, the 
Department conducts additional monitoring to prevent the spread of radioactive and chemical constituents. 

REMEDIAL ACTION 

The scenario used for the Baseline Environmental Management Report cost estimate assumes building remediation 
[limited-scope decontamination and full dismantlement of the 11 ,200-square meter ( 120,000-square foot) building 
and demolition of four smaller outbuildings], soil excavation, and disposal at an existing out-of-state commercial 
disposal facility. Cleanup of the site includes two Comprehensive Environmental Response, Compensation, and 
Liability Act removal actions to address the former National Lead buildings and the site property. The first removal 
action addresses the main plant building; the second will involve remediation of the site property and the remaining 
three vicinity properties. 

The volume of waste to be addressed under FUSRAP is estimated at 41,300 cubic meters (53,900 cubic yards) of 
soils and building rubble. During building remediation, additional disposal of waste and recycled materials included 
approximately I ,900 cubic meters (2,500 cubic yards) of low-level radioactive and mixed waste; 23,500 liters 
(6,200 gallons) of low-level liquid waste and mixed liquids; and 1.1 million kilograms (2.5 million pounds) of steel. 

Pollution control activities during building decontamination consisted of using a 560-cubic-meter-per-minute 
(20,000-cubic-foot-per-minute) High-Efficiency Particulate Air filtration ventilation system to exhaust the interior. 
The Department is using water misting as a dust suppressant during building dismantlement. Building materials such 
as brick and concrete will be reduced in a rock crusher. A National Emissions Standards for Hazardous Air Pollutants 
calculation for radionuclide emissions during building dismantlement activities indicated concentrations of 
radionuclides below Environmental Protection Agency guidelines. 
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The Department has closed the Resource Conservation and Recovery Act portion of the site under an approved 
closure plan in accordance with applicable site closure regulations; the Department shipped associated waste to an 
out-of-state commercial disposal facility. Mixed waste treatment at the site has consisted of low-temperature thermal 
desorption, alkaline chlorination, nitric acid oxidation, reagent oxidation, air stripping, solvent extraction, and 
stabilization. After acceptable processing through the above treatment, the Department shipped the waste to an 
out-of-state disposal facility via highway transportation. The Department completed this work in September 1995. 

In 1994, the Department shipped all vicinity property soils stored onsite out of state for disposal. In 1995, site 
buildings were dismantled in accordance with supporting environmental documentation, which consists of an 
Engineering Evaluation/Cost Analysis. The Department is treating the remaining waste associated with the 
Comprehensive Environmental Response, Compensation, and Liability Act activities and expects to disposition it 
during FY 1996 and FY 1997. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX'IIt'PPP 3M§ '9'9 '9'' '929 '22' agag l!fp ''f'f 
FUSRAP- Colonie Site 

Remedial AcUon 10,236 101 51,682 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Colonie Site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

329' '2'' a gag a pat Life ''i'f 
Envlro1Y110ntal RestoraUon 10,236 101 51,682 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 
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NIAGARA FALLS STORAGE SITE 

The Niagara Falls Storage Site is located in the Town of Lewiston in Niagara County, New York. The site is 
bordered on the north by a chemical waste disposal facility, on the east and south by a solid waste disposal 
facility, and on the west by a Niagara Mohawk Power Corporation right-of-way. The nearest residential neighbor 
is a campground approximately two-thirds of a mile southwest of the site. The site encompasses approximately 77 
hectares ( 191 acres) and is used for long-term storage of radioactive residues, soils, and rubble. 

Environmental Restoration 

1997 Congressional Request 

Environmental Restoration 

2MILIS 
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LOCALITY MAP 
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Estimated Site Total 

(Thousands of Current Year Dollars) 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 aas.aggg 2QQ5 2Q1Q 2Q15 agag a gas 
1,187 5,133 196 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

a gag ura Gm'e· 
32,580 
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FACILITY MISSION 

The Niagara Falls Storage Site and adjacent vicinity properties were part of the U.S. Army's original 3,000-hectare 
(7,500-acre) Lake Ontario Ordnance Works. From 1944 to 1947, the Manhattan Engineer District used the Ordnance 
Works area to store uranium ore processing residues from operations conducted by Linde Air Products in the Town of 
Tonawanda, New York. By 1948,2,700 hectares (6,000 acres) of the Ordnance Works had been transferred or sold, 
and 600 hectares (1,500 acres) had been given to the Atomic Energy Commission, which continued to use the site to 
store uranium ore processing residues. In the late 1940s and 1950s, additional residues and other radioactive waste 
were transported to the site from eastern and midwestern states. By 1968, most of the property acquired by the 
Atomic Energy Commission had been disposed of as surplus, leaving 86 hectares (213 acres). In 1975, 9 hectares 
(22 acres) were transferred to the Town of Lewiston, New York. 
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The Niagara Falls Storage site property includes a three-story building (Building 401) with three adjacent silos, an 
office building (Building 403), a small storage shed, and a storage building. All onsite and offsite areas of residual 
radioactivity above current guidelines were remediated between 1955 and 1992. Materials generated during remedial 
actions, approximately 195,000 cubic meters (255,000 cubic yards), are encapsulated within an onsite waste 
containment structure that encompasses approximately 4 hectares ( 10 acres). 

The waste was primarily pitchblende (U30 8) residues from uranium processing operations. It also included rubble and 
scrap from decommissioning activities, miscellaneous waste from the University of Rochester and Knolls Atomic 
Power Laboratory, and waste from Union Carbide's electrometallurgical operations. The most highly radioactive 
material included in the structure was K-65 residues, which resulted from the processing of high-grade African 
pitchblende ores. The average concentrations of radium-226 and thorium-230 in the residues are 520,000 picocuries 
per gram and 54,000 picocuries per gram, respectively. This waste, approximately 3,050 cubic meters (4,000 cubic 
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yards), was placed in a former water treatment building that was specially prepared for the residues and was 
subsequently entombed when the waste containment structure was built around the building. These residues represent 
about 90 percent of the total radioactivity in the structure. 

The waste containment structure was designed to provide long-term (200 to 1 ,000 years) storage of the material after 
installation of the final cap. An interim cap, which was an element of the long-term cap, was completed in 1986. 
This interim cap has a design life of up to 50 years and is being used until a decision is made about the permanent 
disposition of the K-65 residues. 

Results of ground-water flow and transport modeling indicate that radionuclides at concentrations in excess of 
five picocuries per liter will not migrate beyond the boundaries of the waste containment structure within 
10,000 years. Therefore, the public encounters minimal risk from the waste containment structure. 

FUTURE USE 

This estimate assumes that the future use will consist of long-term storage of the radioactive material within the waste 
containment structure, necessitating long-term Controlled Access. 

ENVIRONMENTAL RESTORATION 

Since 1954, actions have been taken to remediate areas onsite and offsite to reduce potential exposures to the public 
and the environment; to ensure that onsite personnel exposures are as low as reasonably achievable during necessary 
site maintenance and surveillance; and to perform the environmental, geological, and engineering studies necessary to 
evaluate the long-term disposition of the site. 

Currently, residual radioactive materials from the vicinity properties and onsite soils have been remediated and are 
stored in the waste containment structure. During the past eight years, walkover surveys have verified that the waste 
containment structure is performing as designed. Investigators have not observed any settling of significant waste 
material, erosion, desiccation cracking, or unwanted plant growth. 

Key regulators for the site include the New York State Department of Environmental Conservation and Environmental 
Protection Agency Region IT. 

Major Environmental Restoration Activity Milestones 

TASK 

Remedial Action 
Transfer Site to Grand Junction Projects Office Long-Term Surveillance and Monitoring Program 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

2006 
2007 

Comprehensive characterization was conducted to determine radiological conditions and any associated potential 
health effects on offsite properties. Investigations included assessment of direct gamma exposure and beta-gamma 
dose rates, surface residues, surface and subsurface soil, subsurface water, and drainage ditches on the property. 
Onsite buildings were also characterized. This report assumes that all assessment activities have been completed at 
this site. 

In 1970-1971, radiological surveys of 25 vicinity properties, approximately 530 hectares (I ,300 acres), formerly 
owned by the Atomic Energy Commission indicated that residual radioactivity exceeding then-current guidelines was 
present on about 6.5 hectares (16 acres) of these properties; contaminated soil and debris were removed and 
transported to the Niagara Falls Storage Site in 1972. Surveys by Oak Ridge Associated Universities and Oak Ridge 
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National Laboratory between 1981 and 1985 revealed that radioactive contamination exceeding current guidelines 
remained on 23 of these properties, and they identified three additional properties in Niagara Falls and Lewiston 
where residual radioactivity exceeded guidelines. Remedial action at the vicinity properties, which consisted of 
cleaning and restoring offsite drainage ditches and excavating contaminated soils and rubble, was completed in 1986; 
38,250 cubic meters (50,000 cubic yards) of low-level radioactive waste from the cleanup was placed in the waste 
containment structure at the Niagara Falls Storage Site. 

The primary radioactive contaminants stored at Niagara Falls Storage Site are radium-226 and uranium-238. In 
1979-1980 Battelle Columbus Laboratories conducted a comprehensive characterization and hazard assessment of 
Niagara Falls Storage Site. It identified radioactive contamination in buildings, soils, sediments, vegetation, and 
ground water, and emanation of radon from stored and buried residues. Five onsite residue storage buildings and 
three associated buildings, as well as three of 15 nonresidue storage buildings, exhibited significant levels of surface 
radioactivity. Approximately 61 ,000 cubic meters (79 ,300 cubic yards) of soil over four hectares ( 10 acres) of the 
77-hectare (191-acre) site, and 22,000 cubic meters (28,600 cubic yards) of sediments in both onsite and offsite 
portions of the west and central drainage ditches, contained radium-226 at levels above guidelines. Radon emitted by 
stored and buried residues exceeded the New York State standard for radon-222 levels for controlled areas both in the 
southwestern storage area and at the site perimeter. Although radon emissions exceeded guidelines before remedial 
action began in 1981, consolidation of the waste within the waste containment structure has effectively controlled 
radon emissions. Radium-226 concentrations in ground water did not exceed guidelines for uncontrolled-access sites 
at either onsite or offsite sampling locations. Remediation of all onsite contamination, together with consolidation of 
156,800 cubic meters (205,000 cubic yards) of low-level waste from remedial action at the Niagara Falls Storage site 
and 38,250 cubic meters (50,000 cubic yards) of waste from vicinity property cleanups, was completed in 1986 and 
included encapsulation of all waste within the onsite engineered waste containment structure. 

The environmental surveillance program at the site includes sampling networks for radon concentrations in air; 
external gamma radiation exposure; radium-226; and total uranium concentrations in surface water, sediments, and 
ground water. An annual report issued to designated stakeholders and made available to the public includes this 
information. Environmental surveillance data confirm normal background levels well below regulatory limits and 
indicate that there are no radon releases from the waste containment structure. 

REMEDIAL ACTION 

Remediation of the site is consistent with National Environmental Policy Act requirements. The final Environmental 
Impact Statement was published in 1986, followed by a Record of Decision on the long-term disposition of the site. 
The selected alternative for the site was onsite management of the waste. The Baseline Environmental Management 
Report cost estimate used this scenario, including installation of the permanent cap on the engineered waste 
containment structure. The cost estimate also includes limited-scope decontamination of Buildings 401 and 403. 
Long-term surveillance and maintenance will be transferred to the Grand Junction Projects Office after installation of 
the permanent cap. 

Since 1980, various steps have been taken to minimize potential radiological risks and to prevent migration of 
residues. During the fall of 1980, the vent at the top of the silo-style building where K-65 residues were stored was 
capped to reduce emissions of radon to the environment. In 1981, remedial action in an area just beyond the site 
resulted in the excavation of 345 cubic meters (450 cubic yards) of radioactive material, which was relocated to an 
onsite storage area. In 1982, two buildings were upgraded and sealed, and soil near the storage pile was moved onto 
the pile. This location became the site of an engineered waste containment structure, which was constructed in stages 
as waste material consolidation took place. A dike and cutoff wall were constructed around the area, and the pile was 
covered with a synthetic liner; these actions markedly reduced radon emissions from that area. Remedial actions in 
1983 and 1984 included extension of the dike around an onsite building; placement of additional soil and rubble from 
onsite and offsite areas onto the storage pile; removal of superstructures from two buildings; and consolidation of the 
K-65 and other residues into the building surrounded by the dike and cutoff wall. The dike and cutoff wall became the 
surrounding barrier for the waste containment structure. 
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Activities in 1985 included completion of residue consolidation in the waste containment structure; dismantlement of 
two outlying buildings; remedial action on properties near the site; and installation of a cap of clays, topsoil, and sod 
as the short-term closure over the waste at the containment structure. These activities involved excavating 
approximately 10,700 cubic meters (14,000 cubic yards) of radioactive material from onsite and offsite areas; 
transferring I ,110 cubic meters (1 ,450 cubic yards) of building rubble to a 4-hectare (10-acre) interim waste 
containment facility; and treating and discharging 12.1 million liters (3.2 million gallons) of impounded water in 
accordance with state discharge requirements, as determined by the New York State Department of Environmental 
Conservation. 

During 1986, the cap of the residues in the interim waste storage facility was closed, another building was dismantled, 
and organic rubble was removed and disposed of in the organic materials burial area. Inorganic material was left in 
the basement of one building, and concrete was used to fill voids. Another building was reduced to rubble, which was 
allowed to remain on the foundation slab. Two buildings that served as radium vaults were decontaminated and 
dismantled. Dewatering of residues was completed, geotechnical instrumentation was installed in the waste 
containment area, and 36 monitoring wells were installed. 

In 1987, two holding ponds used for water management were demolished. The following year, remedial action was 
completed on 80 isolated areas of residual radioactivity onsite. In 1991, all remaining radioactive material, including 
two storage piles, one remaining isolated area of residual radioactivity, 60 drums of radioactive waste, and 900 
archived samples, was consolidated into the existing waste containment area. Also, four underground storage tanks 
were removed from the site and disposed of by a state-certified disposal contractor. 

A waste minimization program is in place for any operation- and maintenance-generated waste. Site waste currently 
consists of approximately 195,000 cubic meters (255,000 cubic yards) of soils and residues entombed in the 
engineered waste containment structure. Surveillance and maintenance by FUSRAP will continue at the site for two 
years after the completion of the permanent cap. The Department will then transfer administration of the site to the 
Grand Junction Projects Office in Colorado for incorporation into the Long-term Surveillance and Monitoring 
program. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • Niagara Falls Storage Site 
Remedial Action 
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1,187 

2QQ5 

5,133 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 
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The following table presents estimated funding information for the Niagara Falls Storage Site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
2Ql5 a gag a gas a gag 

Environmental Restoration 1,187 5,133 196 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Belfield Site 

Bowman Site 

NORTH DAKOTA 

Bo\\f!llln 

Total 

State-y,jde t 997 Congressional Request 

BeWield 
BoYtman 
Total 

Estimated State Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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NORTH DAKOTA UMTRA SITES 

Belfield and Bowman are two of the 24 uranium mill processing sites designated by the Uranium Mill Tailings 
Radiation Control Act for remediation by the Department of Energy. During the 1960s, private firms processed 
most of the uranium ore mined in the United States for the Atomic Energy Commission, a predecessor of the 
Department of Energy. Congress passed the Act in 1978 in response to public concern regarding potential health 
hazards from long-term exposure to uranium mill tailings. It authorized the Department of Energy to stabilize, 
dispose of, and control uranium mill tailings and other contaminated material at 24 uranium mill processing sites 
and vicinity properties. For a general discussion of the UMTRA Program, see the overview presented in the New 
Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a 
Cooperative Agreement in 1983 with the State of North Dakota. The agreement outlines the roles and 
responsibilities of each party. It also delineates the cost sharing arrangement that states that the Department of 
Energy is responsible for 100 percent of the assessment costs and 90 percent of the remediation costs, and the 
State is responsible for the remaining 10 percent of the remediation costs. In addition, the Department of Energy 
is responsible for paying 90 percent of the State s 10 percent, and the State is responsible for the remaining I 0 
percent of these costs (one percent of the total). The Nuclear Regulatory Commission concurred on the original 
agreement and is required to concur on all major modifications thereafter. 

Based on a letter received from the State of North Dakota in March 1995 requesting that the Department of 
Energy remove the Belfield and Bowman sites from designation under the Uranium Mill Tailings Radiation 
Control Act, the Project has suspended all activities for these sites. Preliminary documents have been prepared to 
notify Congress and to initiate a Federal Register notice to remove the sites from designation under the Act. The 
sections that follow represent planning prior to the State's request. 
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BELFIELD, NORTH DAKOTA (UMTRA SITE) 

The Belfield site is located in southwestern North Dakota, 1.6 kilometers (one mile) southeast of the Town of 
Belfield in Stark County. The former asking site occupies 4.3 hectares (10.7 acres). 

I Restoration 

1997 Congressional Request 

Environmental Restoration 

lOMILIS 

0 10 KllOMEIW 

LOCALITY MAP 

designated 
site 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The mission of the Belfield site was to provide uraniferous ash for processing at the Ambrosia Lake, New Mexico 
and Rifle, Colorado mill sites for the United States Government. The source of contamination was the residual 
radioactive material that remained after a lignite coal ashing process concentrated the uranium found in the coal. 
The ash from this process is different from the usual mill tailings found at the other UMTRA sites. Currently, a 
construction company uses the site to store and service equipment. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 1 92) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. 

FUTURE USE 

Remedial action at the former Belfield processing site would be performed under a Remedial Action Agreement 
among the Department of Energy, the State of North Dakota, and the private land owners. Upon completion of 
surface- and ground-water remedial action, Nuclear Regulatory Commission site certification, and certification of 
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compliance with the Environmental Protection Agency ground-water standards, ownership of the former processing 
site will be returned to the private landowners. The future use of the site is likely to be Agricultural or light Industrial. 

ENVIRONMENTAL RESTORATION 

Although no discernible pile remains, the former ashing site contains ash-contaminated soil. Windblown stack
released ash has contaminated 8.5 hectares (21 acres). Residual milling related contaminated ground water is also 
present. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Surface 

Assessment 

Remedial Action 

Direct Program Management/Support 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 

2Q1Q 2Q15 2Q29 2Q2§ 

1,425 
13,275 
4,140 

In the proposed surface remedial action, which is scheduled to start in FY 1996, all residual radioactive material from 
the Belfield site will be relocated 97 kilometers (60 miles) south, to the Bowman, North Dakota site, for co-disposal. 

Approximately 44,080 cubic meters (58,000 cubic yards) of contaminated materials from the Belfield site are 
scheduled to be transported to the Bowman disposal cell, where they will be stabilized. The residual radioactive 
materials requiring remediation are only the contaminated soil, gravel, and rubble from the site. Concurrent with site 
remediation, eight vicinity properties will be remediated. During remedial actions, transportation of the tailings over 
public roads will be accomplished under a special Department of Transportation exemption. Remedial action is 
scheduled to be complete in FY 1997. Nuclear Regulatory Commission certification and licensing of the Bowman 
disposal site will take place in FY 1998, with transfer to the Long-Term Surveillance and Maintenance Program late 
in FY 1998. 

Major Surface Project Milestones (On Hold) 

TASK 

Finalize Environmental Assessment and Publish Remedial Action Plan 
Site and Vicinity Property Remedial Action 

COMPLETION DATE 
Fiscal Year 

1996 
1997 

The site has been fully characterized, and no further monitoring of any media is occurring. No mill tailings pond or 
pile is present because the ash was shipped to another location for processing during the 1960s. 

The contaminant distribution and remediation needed is outlined in the Belfield/Bowman, North Dakota Remedial 
Action Plan. The Remedial Action Plan, which requires Nuclear Regulatory Commission concurrence, will be 
published in the spring of 1996. The site Completion Report will be prepared and included as part of the site 
Certification Report. Since the tailings will be removed, no further surveillance of the site is required under the 
Surface Project once the remedial action is completed. 
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Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement see the UMTRA program narrative in the New 
Mexico section of the report. Site-specific National Environmental Policy Act documentation will be developed to 
propose an appropriate ground-water compliance strategy and reasonable alternatives for the Belfield site once the 
Programmatic Environmental Impact Statement is completed. 

This report assumes a No Further Action compliance demonstration ground-water strategy for the Belfield site. The 
high background concentrations of the contaminants of concern should allow for supplemental standards based on 
widespread ambient contamination and no threat to human health or the environment. For all types of ground-water 
compliance strategies, once the site is determined by Nuclear Regulatory Commission to be in compliance with 
Subpart B of the Environmental Protection Agency Standards and it is certified, no additional long-term surveillance 
or monitoring will be conducted. 

The extent of ground-water contamination related to uranium processing activities at the Belfield site is difficult to 
determine. The contamination was minimal because of the low intensity of the processing activities (only the physical 
process of burning lignite). In general, uranium processing activities at the Belfield site have only slightly impacted 
the naturally poor quality of the ground water. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

2002 
2003 
2004 
2005 

The indicator parameter for the Belfield site is uranium. It is the constituent most likely related to the uraniferous 
lignite ashing activities at the site. The processing operation did not use inorganic or organic chemicals, and none are 
expected in ground water. 

Water quality sampling was conducted at the Belfield site from 1986 to 1988 and again in 1993. Investigators 
analyzed ground-water samples collected from onsite and downgradient monitoring wells to determine the extent and 
magnitude of ground-water contamination related to uranium processing activities. In the upper zone downgradient of 
the site, analyses showed that only uranium concentrations were elevated above background levels. However, the 
uranium does not form a discrete plume in the upper zone downgradient from the processing site. No contaminants 
were found in the lignite zone that exceeded background concentrations. 

Some constituents of concern (such as antimony, chromium, lead, molybdenum, selenium, uranium, and vanadium) 
occur at naturally elevated concentrations in shallow ground water adjacent to lignite zones in this region of North 
Dakota. This has made it difficult to distinguish between ground water contamination related to the former uranium 
processing activities at this site and the naturally occurring concentrations of these constituents. Furthermore, farm 
waste, septic tanks, sewage disposal ponds, and waste from current industrial activities on the site may contribute 
some contaminants to the ground water in the vicinity of the site. 
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Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Belfield site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f¥ 118t2Q00 '2" '9'9 iP'' 'PiP '9'' a gao L!fnsr;'f 
Environmental Restoration 3,139 629 18,840 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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BOWMAN, NORTH DAKOTA (UMTRA SITE) 

The Bowman site is located in southwestern North Dakota, II kilometers (seven miles) west of the Town of 
Bowman, near a railroad and close to the head of Spring Creek, a part of the Grand River drainage basin. 
Bowman is approximately /05 kilometers (65 miles) southwest of the Belfield site. An unpaved road separates the 
five-hectare ( 12-acre) site into two tracts and the site is overgrown with nonnative grasses. Structures and 
equipment used at the site have been removed; only a small amount of concrete rubble and a few pieces of piping 
remain. Wind-blown materials have contaminated an additional21 hectares (53 acres) of land. 

LOCALITY MAP 

• White Butte 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Environmental Restoration 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 ea&.aggq 200§ amp a gag a gas ;mao litp cyslp* 
Environmental Restoration 370 633 5,017 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 clollars. 
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FACILITY MISSION 

The mission of the Bowman site was to provide uraniferous ash for processing at the Ambrosia Lake, New Mexico 
and Rifle, Colorado mill sites for the United States Government. The source of contamination was the residual 
radioactive material that remained after a lignite coal ashing process concentrated the uranium that was found in the 
coal. The ash from this process is different than the usual mill tailings found at the other UMTRA sites. Kermac 
Nuclear Fuels Corporation produced the ash from 1963 until 1967, when it was shipped to Grants, New Mexico for 
further processing. Currently, this site has unrestricted access; it has been planted with natural grass as a source of 
hay. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. 

FUTURE USE 

Prior to the start of site remedial action, the State of North Dakota will acquire the Bowman former processing site. 
Upon completion of remedial action and Nuclear Regulatory Commission site certification, the State of North Dakota 
will transfer the deed for the disposal site (Bowman) to the Federal Government, under the custody of the Department 
of Energy. It will be monitored and maintained in accordance with the Long-term Surveillance Plan approved by the 
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Nuclear Regulatory Commission. Public access to the disposal site will be controlled. Upon Nuclear Regulatory 
Commission certification of compliance with the Environmental Protection Agency ground-water protection 
standards, ownership of the portion of the property not used for the disposal cell will be returned to the private 
landowners. The future use of the former processing site is likely to be Agricultural. 

ENVIRONMENTAL RESTORATION 

Contaminated soil, gravel, and rubble from the site are the only residual radioactive materials that require surface 
project remediation. Residual milling-related contaminated ground water is also present. See the Environmental 
Restoration Projects Cost Estimate table in the Belfield narrative. Belfield and Bowman restoration activities will be 
combined to reduce costs. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Surlace 

Assessment 
UMTRA Ground water 

Assessment 
Remedial Action 

Direct Program ManagemenVSupport 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 
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The Remedial Action Plan involves stabilizing the residual radioactive materials onsite. The residual radioactive 
materials at the Belfield site will be relocated to the disposal cell at Bowman. Remedial action under the Surface 
Project at the former Bowman processing site will be performed under a Remedial Action Agreement between the 
Department of Energy, State of North Dakota, and the private land owners. 

Approximately 97,280 cubic meters ( 128,400 cubic yards) of ash-contaminated soils require remediation. The ash
contaminated soils have slightly elevated concentrations of molybdenum, arsenic, and radium-226. In the proposed 
surface remedial action, scheduled to start in FY 1996, all residual radioactive material from both the Belfield and the 
Bowman sites will be consolidated and stabilized in a single disposal cell on the Bowman site. The disposal cell will 
be covered with a low-permeability infiltration/radon barrier and erosion protection cover to ensure long-term stability 
of the cell, retard infiltration, reduce seepage of tailings fluids to ground water, and prevent radon emanation. The site 
is currently privately owned. Acquisition by the State is pending. 

Approximately 44,080 cubic meters (58,000 cubic yards) of contaminated materials from the Belfield site are 
scheduled to be transported to the Bowman disposal cell, where they will be stabilized to meet 40 Code of Federal 
Regulations 192 requirements. Approximately 76,000 cubic meters (100,000 cubic yards) of contaminated materials 
from the Bowman site will be stabilized onsite. Concurrent with site remediation, five vicinity properties will be 
remediated. There are no transportation issues at this site since the tailings will be stabilized in place. Remedial 
action is scheduled to begin in FY 1996 and end in FY 1997. Nuclear Regulatory Commission certification and 
licensing of the disposal cell will take place in FY 1998, with transfer to the Grand Junction Projects Office's Long
Term Surveillance and Maintenance Program in late FY 1998. 
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Major Surface Project Milestones (On Hold) 

TASK 

Finalize Environmental Assessment and Publish Findings of No Significant Impact 
Publish Remedial Action Plan 
Site and Vicinity Property Remedial Action 
Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office's Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 
1996 
1997 
1998 
1998 

The site has been fully characterized, and no further monitoring of any media is occurring. The Belfield/Bowman, 
North Dakota Remedial Action Plan outlines the necessary contaminant distribution and remediation. The Remedial 
Action Plan, which requires Nuclear Regulatory Commission concurrence, will be published in March 1996. 

The Long-term Surveillance Plan, which describes how the disposal site will be managed, will be written concurrently 
with the site Completion Report and final Audit Report. These two documents will be included in the Department of 
Energy's site Certification Report, which states that the processing site has been cleaned up according to the 
provisions of the Remedial Action Plan. The site Certification Report and the Long-term Surveillance Plan will be 
submitted to the Nuclear Regulatory Commission for concurrence as the first step towards licensing the disposal cell. 

Between completing site remedial action and transferring the licensed site's surveillance activities to the Long-Term 
Surveillance and Maintenance Program, annual site inspections and custodial maintenance will be conducted under the 
UMTRA Surface Project's Prelicensing Custodial Care activities. The prime objective will be to maintain cell 
integrity. 

Ground-Water Compliance Project 

A Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites is being developed. For a 
discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the New 
Mexico section of this report. Site-specific National Environmental Policy Act documentation will be developed to 
propose an appropriate ground-water compliance strategy and reasonable alternatives for the Bowman site once the 
Programmatic Environmental Impact Statement is completed. 

This report assumes a No Further Action compliance demonstration with the application of supplemental standards 
for the Bowman site. Because there is extensive ambient contamination in the upper aquifer (zone), the ground water 
classifies as a limited use resource and supports the application of supplemental standards. For all types of ground
water compliance strategies, once the Nuclear Regulatory Commission determines the site to be in compliance with 
Subpart B of the Environmental Protection Agency Standards and it is certified, no additional long-term surveillance 
or monitoring will be conducted. 

Some constituents of concern (such as antimony, chromium, lead, molybdenum, selenium, uranium, and vanadium) 
occur naturally at elevated concentrations in shallow ground water adjacent to lignite zones in this region of North 
Dakota. This has made it difficult to distinguish between potential ground-water contamination related to the former 
uranium processing activities at the site and the impact of naturally occurring concentrations of these constituents. 
Possible sources of nitrate are fertilizer applied to crop areas, farmyard waste, and septic tank effluent. 

The following milestone dates have been established for planning purposes. 
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Major Ground-Water Compliance Project Milestones (On Hold) 

Baseline Risk Assessment 
Site Observational Work Plan 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1994 
2002 
2003 
2004 
2005 

Water quality sampling was conducted at the Bowman site from 1986 until1993. A comprehensive list of 
constituents was analyzed during screening monitoring to determine background and baseline ground-water quality in 
the zones of interest beneath the site. 

Ground-water samples collected from onsite and downgradient monitor wells at the Bowman processing site were 
analyzed to determine the extent and magnitude of ground-water contamination related to the uranium processing 
activities. In the upper zone, average concentrations of molybdenum, selenium, and uranium in ground water 
exceeded the Environmental Protection Agency maximum concentration limits. Nitrate concentrations were 
approximately two times higher than the Environmental Protection Agency maximum concentration limits in one 
monitor well. It is probable that they are the result of agricultural activities. Contaminants in ground water that 
exceed background concentrations do not form a discrete plume in the upper zone downgradient from the processing 
site. 

The extent of ground-water contamination in the lignite zone is less than ground-water contamination in the fine
grained sediments of the upper zone. Concentrations of selenium and activities of net gross alpha and radium exceed 
the Environmental Protection Agency maximum concentration limits in ground water. In the lower zone, the 
concentrations of all constituents considered in the proposed Environmental Protection Agency ground-water 
standards were below maximum concentration limits. 

Uranium in shallow ground water downgradient from the site does not appear to be related to site contamination but 
instead represents natural concentrations. Site-related contamination has not impacted ground water in the lower 
zone. 

Water sampling activities were not conducted in 1994 because the ground-water conditions at the site are relatively 
stable. The next water sampling event is scheduled before the start of surface remedial action activities and will 
include sampling selected monitor wells at the sites and several domestic wells in the vicinity. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Bowman site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

U'!'taoog 21¥!§ 2QlQ 32'' a gag amp LlfpG'flp* 
Envirorvnental Restoration 370 633 s.Ot7 

• Total Life Cycle is the sum of the annual costs in constant FY 7996 dollars. 
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Baker Brothers 

Luckey 

Mound Plant 

Piqua Nuclear Power Facility 
Alba Craft Laboratory 

(completed FUSRAP site)* 
HHM Safe Company 

(completed FUSRAP site)* 

Fernald Environmental 
Management Project 

Associated Aircraft 
Tool Manufacturing 

(completed FUSRAP site)* 

OHIO 

Reactive Metals, Inc. 

Painesville 

B&T Metals 

Battelle Columbus 
Laboratory 

Portsmouth Gaseous 
Diffusion Plant 

• Completed FUSRAP sites are summarized in the 
national program discussion located in the 
Tennessee section. 
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B&T Metals 

Baker Brothers 
Battele Columbus Laboratory 
Fernald Envirorrnental Management Project 
Luckey 
Mound Plant 
Ohio Operations Office 
Palnesvine 
Piqua Nuclear Power Faclity 
Portsmouth Gaseous Diffusion Plant 
Reactive Metals, Inc. 

B&T Metals 
Baker Brothers 
Battele Columbus Laboratory 
Fernald Envirorrnental Management Project 
Luckey 
Mound Plant 
Ohio Operations Office 
Palnesvile 
Piqua Nuclear Power Facllty 
Portsmouth Gaseous Diffusion Plant 
Reactive Metals, Inc. 
Total 

B&TMetals 
Baker Brothers 
Battelle Columbus Laboratory 
Fernald Environmental Management Project 
Luckey 
Mound Plant 
Ohio Operations Office 
Painesville 
Piqua Nuclear Power Facllty 
Portsmouth Gaseous Diffusion Plant 
Reactive Metals, Inc. 
Total 

Estimated State Total 

(Thousands of Current Year Dollars) 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 
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9,903 7,331 5,827 
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301,952 5,945 63,346 
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366,386 46,821 76,403 
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• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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62,677 
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428,283 
88,012 
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3,959,670 
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BATTELLE COLUMBUS LABORATORIES 

The Battelle Columbus Laboratories Decommissioning Project, near Columbus Ohio, consists of 15 buildings and 
includes two geographically distinct sites. The King Avenue site consists of nine affected buildings, located within 
the city of Columbus, Ohio. The affected area under control of the project covers approximately 2.4 hectares 
(6 acres), and is bounded by The Ohio State University, a high-density residential area, and the Olentangy River. 
It includes several commercial and light industrial areas within 0.8 kilometers (0.5 miles) of the facility. The 
remaining six buildings are located at the West Jefferson site, which occupies approximately 440 hectares ( 1,100 
acres). This rural site, located near West Jefferson, Ohio, is approximately 8 kilometers (5 miles) west of 
Columbus. 
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Environmental Restoration 
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Estimated Site Total 

(Thousands of Current Year Dollars) 
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(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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17,001 3,216 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

Between 1943 and 1986, Battelle Memorial Institute (Battelle) performed atomic energy research and development 
for the Department of Energy and its predecessor agencies at its two Columbus laboratory facilities. As part of the 
government's fuel and target fabrication program, Battelle participated in nuclear research activities that included 
fabrication of uranium and fuel elements; reactor development; submarine propulsion; fuel reprocessing; and safety 
studies of reactor vessels and piping. 

To West Jefferson 
I Mile 

SOOF!fl 
I 

152MEIEIS 

SITE MAP 

Battelle Columbus 
Laboratories 

West Jefferson 
North and South Sites 

0 
Engineering Area J

5
•
12 

a c:~o 11ol~ 
{k! Its 11 

JS-
1 

~JS-10 
~ 0~ 

N 

In 1986, the Department of Energy established the Battelle Columbus Laboratories Decommissioning Project to 
decontaminate and decommission the Battelle facilities that were radioactively contaminated as a result of 
government-sponsored nuclear research. The facilities are also undergoing decommissioning as a condition of 
Battelle's Nuclear Regulatory Commission license. 

The overall goal of decommissioning activities at Battelle is to decontaminate and decommission the affected Battelle 
facilities in a safe, technically sound, and cost-effective manner, and to return them to the owner (Battelle) in a 
condition suitable for use without radiological restrictions, pursuant to the Nuclear Regulatory Commission-approved 
project "Decommissioning Plan." Completion of decommissioning activities will discharge the Department's 
remaining contract obligations to these sites. These sites do not require any other Department of Energy-related 
remedial actions. 

The primary driver for the Battelle Columbus Decommissioning Project is the government's contractual obligation to 
remediate Battelle's facilities as part of the closeout of contract W-7405-ENG-92. Based on an analysis of Battelle's 
historical research sponsors, the Department and Battelle have agreed to share the cost of most of the remedial actions 
at the Battelle Columbus Laboratories, with the Department responsible for 90 percent, and Battelle contributing the 

OHI04 



other 10 percent. However, the Department funds 100 percent of surveillance and monitoring costs for the West 
Jefferson site. All costs and funding presented in the tables are the Department of Energy's and do not include 
Battelle's contribution to the project. 

The Ohio State University 

120Fm 

37 ME1EIS King Avenue 

N 

There are no current or planned Nuclear Material and Facility Stabilization projects at the Battelle Columbus 
Laboratories. All waste management activities are conducted within the scope of the Environmental Restoration 
program. Battelle also performs all landlord functions. Under its current contract with the Department of Energy, 
Battelle's landlord costs include decontamination planning, project control, and decommissioning management. 

FUTURE USE 

Because the Battelle Columbus Laboratories facilities are privately owned, Battelle makes all decisions regarding 
future use. However, this estimate assumes that use of the site will remain Industrial. 

ENVIRONMENTAL RESTORATION 

The 15 buildings, or portions thereof, that became radioactively contaminated at the King Avenue and West Jefferson 
sites will be decontaminated and released to Battelle. Presently, King Avenue site decontamination activities are 
almost complete and most of the future work will occur at the West Jefferson site. 

Nuclear research performed in the nine buildings at the King Avenue site included processing and machining 
enriched, natural, and depleted uranium and thorium; fabricating fuel elements; analyzing radiochemicals; and 
studying power metallurgy. 
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ENVIRONMENTAL RESTORATION MAP 

The West Jefferson site includes three areas: the engineering area in the southeastern portion; the experimental 
ecology area in the eastern-central portion; and the nuclear sciences area in the northern portion. The affected area at 
the West Jefferson site under control of the project covers approximately 4.8 hectares (12 acres) or 1 percent of the 
site. 

The principal contaminated media at both Battelle Columbus Laboratories sites are facilities and equipment. 
However, small areas of surface soils also may be contaminated. Ground-water contamination may be present in a 
localized area around filter beds at the West Jefferson site, but the Department does not expect it to be a significant 
problem. 

According to their jurisdiction by law, several federal, state, and local regulatory agencies have been, or will become 
involved in specific aspects of the Battelle Columbus Laboratories Decommissioning Project. Cognizant regulatory 
agencies include: the U.S. Nuclear Regulatory Commission; the U.S. Environmental Protection Agency; the Ohio 
Environmental Protection Agency; the State of Ohio Disaster Services Agencies; the Public Utility Commission of 
Ohio; the Ohio Department of Transportation; the Ohio Department of Public Health; the Madison County 
Department of Health; and the City of Columbus Department of Health. 

The Battelle nuclear facilities currently operate under a Nuclear Regulatory Commission license for possession of 
Special Nuclear Material. In 1993, Battelle submitted a revised Decommissioning Plan, and the Chicago Operations 
Office submitted a Financial Assurance Certification to the Nuclear Regulatory Commission. Release criteria are 
consistent with the project's Technical Basis Documents for surface and volumetric releases, as described in the 
Nuclear Regulatory Commission-approved Decommissioning Plan. 

In 1990, the U.S. Environmental Protection Agency issued an Environmental Assessment/Finding of No Significant 
Impact, authorizing the Department of Energy to initiate plans for the Battelle Columbus Laboratories 
Decommissioning Project. This estimate assumes that no significant changes will be made to this document. 

There are no current or planned activities related to remedial actions or stabilization at the Battelle Columbus 
Laboratories. No long-term surveillance and monitoring activities are planned once decommissioning activities are 
completed at the Battelle sites. 
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All costs associated with the treatment, storage, and disposal of waste generated by decommissioning activities at the 
Battelle Columbus Laboratories are included within the scope of the Environmental Restoration program estimate. 

Major Environmental Restoration Activity Milestones 

King A venue Site 
Decommissioning 
Offsite Treatment, Storage, and Disposal 

West Jefferson Site 
Assessment 
Decommissioning 
Storage and Disposal Operations 

TASK 

King Avenue and West Jefferson Sites 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1996 

1996 
2002 
2002 

The facilities at both King Avenue and West Jefferson present potential risks to onsite staff and to public safety, 
health, and the environment because of their aging building systems and their proximity to the population. 
Surveillance and monitoring activities are essential to ensure adequate containment and site control until 
decommissioning has been completed and the sites are released. Battelle conducted surveys of workers involved in 
the historical work that occurred in each building. From this survey, Battelle produced a "red and blue" book that 
documented areas of suspected contamination in each building. Battelle is using this assessment as a foundation on 
which to base its plans for more formal characterization work. Prior to starting physical decommissioning in each 
building, Battelle performs a comprehensive physical and radiological survey to verify the type, extent, and location of 
contamination. 

Battelle has performed preliminary assessments of all affected buildings. The assessments enabled Battelle to 
establish radiological controls and develop a baseline plan for decontamination efforts. The estimated remaining 
square footage to be decommissioned totals approximately 50,685 square meters (545,000 square feet) 4,185 square 
meters (45,000 square feet) at the King Avenue site, and 46,500 square meters (500,000 square feet) at the West 
Jefferson site. The total encompasses over 300 rooms and areas at both sites. 

The type and extent of contamination varies from building to building, depending on the nature of the nuclear research 
performed. Most contamination in laboratory and metal fabricating areas at the King A venue site is due to uranium, 
thorium, and associated resultant products. The West Jefferson site, the location of a large hot cell facility and a 
decommissioned research reactor, was contaminated by transuranic, mixed fission products, and activation products. 
All buildings containing radioactive materials have been evaluated through a project hazard assessment and have been 
shown to pose low risk to workers and the public, with appropriate controls. These controls include radiation 
monitoring equipment, health physics oversight, area postings, active ventilation systems, personnel monitoring, and 
operating fixed and portable instrumentation to detect and measure radiation. 

Characterization of the King Avenue site and associated external areas is essentially complete. This estimate assumes 
completion of decontamination activities at the this site in FY 1996. 

Battelle has also completed preliminary characterization at the West Jefferson site. As part of the ongoing 
surveillance and monitoring program, Battelle has established the parameters for the areas to be decommissioned. 
Based on this preliminary assessment, Battelle has established radiological controls and developed a baseline plan for 
decommissioning efforts. As necessary, further characterization of the West Jefferson site will be performed under 
the West Jefferson decommissioning element. The project's Radioanalytical Laboratory will not have the onsite 
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capabilities to perform tasks, such as complex matrices, chemical identifications, or chemical acceptance requirements 
as outlined in the Environmental Protection Agency's Test Methods for Evaluating Solid Waste or the Hanford 
Waste Acceptance Criteria. Therefore, Battelle will arrange for offsite contractors to perform specialized sample 
analyses, such as the Toxicity Characteristic Leaching Procedure. This estimate assumes that the offsite laboratories 
performing the analyses will dispose of any associated waste. 
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An integrated radiological characterization program plan will continue at the West Jefferson site. It includes 
characterization, radiological analysis, chemical analysis, and completion surveys. In 1989, preliminary 
characterization identified four distinct areas external to affected buildings as requiring some level of remediation. 
This remedial effort will be conducted as part of formal decommissioning activities. This report assumes that 
decommissioning activities at the West Jefferson site will begin in FY 1997 and continue through FY 2002. 

DECOMMISSIONING 

Decommissioning activities at Battelle Columbus Laboratories include pre-decommissioning surveillance and 
monitoring, task coordination and management, assessment, characterization, relocation of equipment and 
furnishings, decontamination of equipment and facilities, decontamination and/or remediation of contaminated soils 
surrounding facilities, post-decontamination inspections, compilation of certification documents, and preparation of 
release documents. Decommissioned properties and/or facilities will be returned to Battelle for use without 
radiological restrictions. Therefore, no long-term surveillance and monitoring of the properties or facilities is 
required. This report assumes that decommissioning activities can be performed using commercially available, 
existing technology. 

The decommissioning approach for buildings at the King A venue site follows a generic flow. Prior to starting 
decommissioning activities in each building, Battelle performs a comprehensive physical and radiological survey to 
verify the type, extent, and locations of contamination. Workers then remove and decontaminate surfaces and 
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laboratory equipment containing residual radioactive material. This is accomplished through scrubbing, washing, and 
scraping surfaces, and removing the loosened contaminated residues, such as concrete dust and soil. After workers 
complete this process, they dismantle and remove any contaminated equipment, such as gloveboxes, hoods and 
blowers. 

Decommissioning work at the West Jefferson site will begin with removing contaminated equipment, followed by 
scrubbing and washing, or applying strippable coatings and foams to remove contamination from the surface. 
Contamination embedded in the surfaces or present in cracks will be removed by mechanical processes, such as high
pressure water jets or scraping surfaces using a machine called a scabbier. 

Battelle conducts the pre-decommissioning surveillance and monitoring program for each site building or area before 
it initiates decommissioning operations. Once decommissioning begins, job-site radiological and safety controls 
replace periodic surveillance. 

Decommissioning activities at both the King Avenue and West Jefferson sites, mechanical processes, such as 
scraping, chipping, and vacu-blasting, may remove up to a quarter inch of floor and wall surfaces. In addition, 
contaminated subfloor drains at both sites will be removed through trenching, and contaminated soils will be 
exhumed. Cleaning equipment used for these activities incorporate systems that filter liquids and capture and contain 
dust and particulates created during operations. 

Contaminated waste at both King Avenue and West Jefferson are classified, characterized, packaged, and shipped via 
a certified commercial carrier to Department of Energy-approved treatment and/or disposal sites. Once all waste is 
shipped, Battelle conducts and documents final radiation surveys. An Independent Verification Contractor then 
certifies that the site is suitable for use without radiological restrictions. The Nuclear Regulatory Commission 
currently accepts the results of these surveys. The project's Technical Basis Documents fully describe release criteria. 

Waste management operations at the Battelle Columbus Laboratories are currently scheduled to be completed along 
with decommissioning operations in FY 2002. Radioactive waste generated by decommissioning activities is 
considered to be owned by the Department of Energy for the purposes of disposal, and will be shipped to approved 
treatment and/or disposal facilities. However, hazardous and sanitary waste is the responsibility of Battelle's 
corporate operations, and associated costs are not included in the estimates of Department of Energy liability. Since 
Battelle does not treat any waste types onsite, all project waste is shipped to appropriate facilities for treatment, as 
necessary, prior to disposal. Battelle has no current or future plans to construct treatment, storage, or disposal 
facilities at its site locations. 

This report assumes that 714 cubic meters (964 cubic yards) of low-level waste, will be shipped to the Hanford 
facility in Washington State. 

Battelle is also using the Scientific Ecology Group, Inc., a waste volume reduction contractor located in Oak Ridge, 
Tennessee, to reduce the volume and the associated cost of low-level waste disposal. This estimate assumes that 
Battelle will transport less than 10 percent of low-level waste to the Scientific Ecology Group, Inc. for compaction, 
and then send it to the Hanford facility for disposal. 
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Battelle Columbus Laboratories does not have a Resource Conservation and Recovery Act storage permit and, 
therefore must ship all low-level mixed waste offsite for treatment, storage, and/or disposal within 90 days of 
generation. The proposed amended Site Treatment Plan, required under the Federal Facilities Compliance Act, was 
approved by the State of Ohio Environmental Protection Agency. The plan identifies waste streams and volumes, and 
selects options for treatment at offsite facilities. This estimate assumes that 92 percent, or 12 cubic meters ( 16 cubic 
yards), will be sent to the Hanford facility, and that 8 percent, or 1 cubic meter (1.3 cubic yards), will be shipped to 
Envirocare through FY 2002. 

Transuranic waste will be generated during the course of decommissioning of the JN-1 Hot Cell Facility at the West 
Jefferson site. Nearly all transuranic material in the hot cells derived from examining spent fuel and, therefore, 
requires remote-handling techniques. Based on waste characteristics, volumes, geographic location, and historical 
linkages, the National Transuranic Waste Program has matched small quantity generators of transuranic waste with 
larger Department of Energy storage sites. Using this process, the National Transuranic Waste Program has assigned 
the Battelle Columbus Laboratories Decommissioning Project as a generator, to the Oak Ridge Laboratories, as a 
receiving site. This report assumes that Battelle will ship 95 cubic meters (128 cubic yards) oftransuranic waste to 
the Oak Ridge National Laboratory for storage through FY 2001. 

Following the physical decommissioning work, the Department of Energy and Battelle will negotiate a restoration 
payment for Battelle's effort to return the decommissioned buildings so that they meet, at a minimum, Occupational 
Safety and Health Act standards and current building code requirements. This cost estimate includes an allowance for 
the restoration effort in each building. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Battele Columbus Laboratory 
Assessment 
FaciNty Decommissioning 

Direct Program Management/Support 

FX'Utappg 

372 
14,315 
2,314 

399§ 

2,772 
444 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

?Q'Q 29'' 

Direct Program Management/Support 

IOU ame 
1,861 

85,432 
13,790 

Department of Energy staff manage the Battelle Columbus Laboratories Decommissioning Project onsite. The Ohio 
Field Office currently manages the contract with Battelle. 

The Environmental Restoration program management represents cross-cutting activities that do not directly support 
specific operations or projects. It provides for overall project rqanagement (i.e., planning, reporting information, and 
managing resources to accomplish project goals, budgets, and schedules) of the project decommissioning effort in 
compliance with Departmental requirements. 

In addition to program management, this estimate also includes activities such as quality assurance, personnel 
training, document development and control, and records and data management. It also includes reporting that is 
related to regulatory permitting, requirements definition, and order/code compliance, and outreach efforts under the 
project public participation plan and provisions for Department support contractor oversight activities. 

Ensuring compliance with pertinent environmental regulations and laws is an important management function. This 
includes guidance on regulations and policy, and staff training, as well as compliance tracking. Other important 
management functions include operations integration to establish and maintain performance expectations, 
measurements and reports, performance tracking, and developing and maintaining plans and procedures. 
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The waste minimization program tracks the amount of waste generated at each site and encourages the use of waste 
reduction methods. Opportunities for preventing pollution include increasing recycling efforts and ensuring the 
affirmative procurement of recycled products. Battelle has made a corporate commitment to pollution prevention 
through membership in the U.S. Environmental Protection Agency's "Waste Wise" program. 

DESCRIPTION OF PERSONNEL 

Current Composition 

Approximately 171 Full-Time Equivalents are currently working on the Battelle Columbus Laboratories 
Decommissioning Project. The composition includes personnel in the following categories: general managers, 
executives, floor supervisors; general administrative workers, secretaries and clerical workers; administrators and 
other professionals; engineers; technicians; and crafts workers. The following table identifies the breakdown of the 
current composition of the Battelle Columbus Laboratories Decommissioning Project staff. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader"s Guide). 

Site Management Structure 

The performing organizations currently under the Battelle Columbus Laboratories Decommissioning Project site 
management structure include the Office of Environmental Management, the Ohio Field Office, the prime contractor 
(Battelle), and the support contractors (Aguirre Engineers, Inc.). 
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The manager, Ohio Field Office, is responsible for field management of the Battelle Columbus Laboratories 
Decommissioning Project. The manager has delegated authority for executing the project to the Director, Columbus 
Area Office. 

Battelle functions as the Decommissioning Operations Contractor. Consistent with guidance from the Department, 
Battelle selects staff and subcontractors to plan, direct, and perform the decontamination activities. Battelle also 
identifies and procures subcontracts when detailed decontamination plans are completed for each building. 
Subcontracts are generally firm-fixed~price and bid competitively. Battelle uses various subcontractors to perform 
basic technical support services such as physical decontamination, health physics, and radiation protection. In 
addition, Battelle has entered into contracts with a number of other companies, such as Scientific Ecology Group, Inc., 
Oak Ridge, Tennessee; Westinghouse Hanford Company, Richland, Washington; and Envirocare of Utah, to support 
its waste management operations. 

Aguirre Engineers, Inc. provides support services to the onsite Department of Energy personnel in the areas of project 
and records management, technical decontamination and decommissioning, control systems, technical reviews, other 
analyses and evaluations, and administrative services. In addition, Aguirre arranges for other specialized matrix 
support, as required under their Cost Plus Fixed Fee basic operating contract with the Department. The current 
contract's projected period of performance is through September 1998. 

Future Full-Time Equivalent Needs 

The Full-Time Equivalent Composition Table on the proceeding page represents the specialties that the project will 
need in the outyears to accomplish the project's main objective, which is to return the contaminated facilities to their 
owner, Battelle, in a suitable condition for use without radiological restrictions. This estimate assumes that the Full
Time Equivalent mix on the Battelle Columbus Laboratories Decommissioning Project will not change significantly 
over the remaining duration of the project. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Battelle Columbus Laboratories. 
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Defense Funding Estimate 

(Five-Yur Averages, Thousands of Constant 1996 Dol/srs) 
fY J8*apgg iP 2Q1Q ZQ' § 2MQ aeas amp Ufa G'ftf 

~E~-r-OMM--~-~-R-es-~r-ati-~---------------5-,~--~--1 ... 126------------------------------------------3-5,-37-9 • Total Life Cycle is the sum of the annual costs in constant FY 1996 doll' •. 

Nondefense Funding Estimate 

(Five-Yur Averages, Thoussnds of Constant 1996 Dol/srs) 

FJ'-2999 ag i9'9 19'5 agan 'RIP 
E~roMM~I Res~ration 11,050 2,090 65,704 

-
• Total Life Cycle is the sum of tha annual costs in constant FY 1'1€ ·!dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

In terms of total cost estimates, the information provided in the previous Baseline Environmental Management Report 
for the project is generally consistent with this year's submittal. Lower level changes, which have occurred since the 
previous submittal, tend to offset each other's impact to total cost estimates. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Chante in Change in 
Life Cycle Life Cycle Dol ars Percent 

r----------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 118,598 16,082 101,083 -1,433 -I 

Waste Management - - - - -

Landlord - - - - -

Program Management 2 18,172 3,Q73 - - -

Site Total 136,770 19,155 101,083 -16,532 -14 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

The FY 1995 estimate was based on the funding profile portrayed in the project's approved baseline. Under this 
baseline profile, the completion of the King A venue decontamination and decommissioning was scheduled for FY 
1997 and the completion of the West Jefferson decontamination and decommissioning was scheduled for FY 2000. 
However, this funding profile was significantly changed during the past year. This resulted in a more aggressive 
campaign for the completion of King Avenue's decontamination and decommissioning and a substantially reduced 
funding profile available to complete the project's West Jefferson work. Therefore, the FY 1996 estimate shows an 
early completion of the King A venue decontamination and decommissioning in FY 1996, with a delay in the 
completion of West Jefferson decontamination and decommissioning to FY 2002. Because of the refined approach, 
life-cycle costs for the site have been reduced by 14 percent. 
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

The U.S. Department of Energy's Fernald Environmental Management Project is located on a 420-hectare ( 1,050-
acre) tract that overlaps the boundary between Hamilton and Butler Counties near the southwest corner of Ohio. 
It is approximately 27 kilometers (17 miles) northwest of Cincinnati. The Great Miami River flows nearby in a 
southerly direction, approximately 1.6 kilometers (one mile) east of the site. Paddy's Run, a small stream, runs 
southward along the western boundary of the site. The Fernald site is physically located over the Great Miami 
Aquifer. The former production facilities and supporting infrastructure comprise approximately 54 hectares ( 136 
acres) of the 420-hectare ( 1,050-acre) site. 

Envlrorrnental Restoration 

Directly Appropriated Landlord 

Total 

1996 Appropriation 
1997 Congressional Request 

Environmental Restoration 
Directly Appropriated Landlord 
Total 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

266,600 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 'ft86-2QQQ agqs 2QlQ 
245,040 220,246 12,591 
56,746 41,975 

301,787 262,220 12,591 

2Ql5 a gag a gas 
12,591 9,292 2,745 

12,591 9,292 2,745 

a gag 
2,230 

2,230 

hila ''f',. 
2,523,671 

493,613 
3,017,284 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The Department of Energy uranium metal production operation at Fernald was constructed in the early 1950s to 
convert uranium ore into uranium metal, and to fabricate the uranium metal into target elements for reactors that 
produced weapons-grade plutonium and tritium. Production operations continued for more than 36 years, until the 
Department of Energy suspended them on July 10, 1989. During the 36-year production mission, uranium and other 
contaminants were released to the air, surface and ground water, and soil. This presence of environmental 
contamination necessitated a change in the mission from production operations to environmental restoration and, 
following necessary notifications, the Department formally shut down the facility on June 19, 1991. During 
production, over 225 million kilograms (500 million pounds) of high-purity uranium products were yielded to support 
United States defense initiatives. 

Advanced Waste 
Water Treatment 

.31 MILE 

O.S IOLOIIEIB 

SITE MAP 

Fernald Site 

N 

The Department of Energy initiated the current mission of the Fernald Environmental Management Project on 
October 1, 1990, when it changed the line management function from the Office of Defense Programs to 
Environmental Restoration and Waste Management. The mission of this facility is to remediate the Fernald site. The 
programs, projects, and activities include, but are not limited to, environmental assessments, remedial design, 
remedial action, technology development, base activities, and decontamination and decommissioning activities. 
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In 1986, the U.S. Environmental Protection Agency and Department of Energy entered into a Federal Facility 
Compliance Agreement covering environmental impacts associated with site activities. The Fernald site was placed 
on the Environmental Protection Agency's National Priorities List in 1989. The Department of Energy and the 
Environmental Protection Agency signed a Consent Agreement in 1990 and amended it in 1991 . This agreement 
established five operable units: Operable Unit 1, Waste Pit Area; Operable Unit 2, Other Waste Areas; Operable Unit 
3, Former Production Area; Operable Unit 4, Silos 1 through 4; and Operable Unit 5, Environmental Media. 

In addition to the five Operable Units, remnant production waste, which is referred to as legacy waste, is stored in 
containers at the Fernald site. This waste has been designated for permanent offsite disposal at the Nevada Test Site. 

The Department will conduct environmental restoration activities in accordance with the remedies defined in a Final 
Record of Decision for each Operable Unit and in an approved Treatment, Storage, and Disposal Plan. Nuclear 
material and facility stabilization and waste management activities at the Fernald Environmental Management Project 
are contained within the scope of the environmental restoration program. The only exception is the disposition of 
depleted uranium product materials. 

In 1995, following a comprehensive project evaluation, the Fernald Environmental Management Project proposed a 
plan to the Department of Energy that would accelerate the environmental restoration baseline schedule. Originally, 
the project's baseline reflected a 25-year schedule. The Accelerated Remediation Plan proposed completion of the 
project restoration in 10 years. The Department of Energy, Congress, associated regulatory agencies, and local 
stakeholders recognized the value of this approach, which will save the U.S. Government and taxpayers 
approximately $2.86 billion over the duration of the project. Cost estimates for this baseline report assumed the 
accelerated approach. 

FUTURE USE 

In July, 1995, the Fernald Citizens' Task Force recommended general categories of future land use in a report entitled 
Recommendations on Remediation Levels, Waste Disposition, Priorities, and Future Use. Recommendations 
included creating gentle slopes at the Onsite Disposal Facility that are keyed into natural contours of the surrounding 
land, and making portions of the site available for uses that are beneficial to surrounding communities. 

With the exception of the Onsite Disposal Facility, buffer zone, and areas potentially committed to natural resources, 
areas of the Fernald Environmental Management Project will achieve post-remedial conditions that will allow a 
variety of land uses. This estimate assumes the site will be used for industrial development. However, the ultimate 
future use of this site is yet to be determined. The final remedy will impose a risk to the potential user that will fall 
within the acceptable range of 1 o-4 to 1 o-s as specified by the National Contingency Plan. The Onsite Disposal 
Facility will be established and maintained as a controlled access area. 
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FUTURE USE MAP 

Stakeholder input has been an important part of the remedial selection process at the site. All parties involved in the 
selection process have regarded public participation and community acceptance as vital elements. The Fernald 
Citizens' Task Force was assembled expressly to obtain recommendations on key decisions from the public 
stakeholders. 

The Task Force's final recommendation was for a balance between onsite disposal and offsite shipment of the site's 
waste and contaminated materials. The preferred disposal alternatives identified through the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 process were consistent with the Task Force's 
recommendation. The balanced approach was based upon recognition that offsite disposal of all remedial waste 
would be too costly and involve additional transportation risks. 

Excluding the Onsite Disposal Facility and surrounding buffer zone, a maximum of 344 hectares (850 acres) of land 
will be left (NOTE: An as yet to be determined number of acres will be set aside for natural resource restorating.). 
Several groups are considering options for future use of this property. These groups include, but are not limited to, 
the Fernald Citizens' Task Force and the Natural Resource Trustees. Site management is currently working with a 
diverse array of stakeholders to convene a Community Reuse Organization to assist in devising an economic reuse 
strategy for the site. The Department expects to complete remediation of the site in 2005. Closure with stakeholders 
regarding future use of the site will be finalized by that time. 

ENVIRONMENTAL RESTORATION 

During production, the manufacturing process used many uranium-bearing materials, including uranium concentrates, 
recyclable enriched residues, uranium hexafluoride, and a variety of recycled uranium metals (both depleted and 
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enriched) from various facilities. Fernald's production processes also produced large quantities of solid and liquid 
low-level radioactive waste. Air was the predominant pathway by which the facility released radioactive particles, but 
Fernald also routinely released radionuclides into the soil and ground and surface water. 

ENVIRONMENTAL RESTORA'fiON MAP 

E:SZJ Operable Unit 1 Waste Pit Area 

- Operable Unit 2 Other Waste Area 

- Operable Unit 3 Former Production Area 

[E Operable Unit 4 Silos 1-4 

Potential risks to human and ecological receptors have been evaluated for the site as they presently exist. The results 
demonstrate that existing concentrations of radiological and chemical contamination in source material and the 
environmental media, if left uncontrolled, pose risks to human and ecological receptors at levels sufficient to require 
remedial actions. 

Contamination was caused not only by the former production facilities, but also by six low-level waste storage pits, a 
burnpit, a clearwell, and three concrete silos containing radium-bearing residues. The South Field Area, which was a 
depository of soil and construction debris with low levels of radioactivity, is a source of contamination, as are two 
flyash disposal areas, two lime sludge ponds, a solid waste landfill, and one concrete silo containing metal oxides. 

Major milestones for planned environmental restoration activities for the five operable units and for Fernald's legacy 
waste are given below. 
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Major Environmental Restoration Activity Milestones 

TASK 

Low-Level Waste Legacy Waste Removal Action 

Low-Level Mixed Waste Removal Action 

Operable Unit 1 
Waste Pit Area Remedial Action 

Operable Unit 2- Other Waste Areas Remedial Action 
Remedial Action Waste Areas 
Remedial Action Onsite Disposal Facility 

Operable Unit 3 
Fonner Production Area Final Remedial Investigation Report Submitted to 

Environmental Protection Agency 
Final Feasibility Study Report Submitted to Environmental Protection Agency 
Final Record of Decision Signed by Environment Protection Agency 
Remedial Action 

Operable Unit 4 
Silos 1 through 4 Remedial Action 

Operable Unit 5 - Environmental Media Remedial Action 
Remedial Action Soils 
Remedial Action Ground Water 

Operable Unit 1 

COMPLETION DATE 
Fiscal Year 

1996 

1997 

2003 

2001 
2005 

1996 
1996 
1997 
2005 

2002 

2004 
2019 

Tne Operable Unit 1 area consists of six waste pits, a bum pit, and a clearwell. These facilities were previously used 
for the disposal of process-related wastes. They are currently in a stable condition as the Department finalizes plans 
for remedial action. The Department will excavate all waste material, treat it by drying to meet waste acceptance 
criteria, and ship it by train to a commercial disposal facility. Contaminated surface soils and soils beneath the waste 
areas will be forwarded to Operable Unit 5 for final disposition. Residual water, which includes surface water, 
perched ground water incidental to waste unit remediation, and residual process water, will be treated at the Fernald 
Environmental Management Project's Advanced Wastewater Treatment facility. All impacted Operable Unit I 
material is being processed as a low-level waste. 

The Environmental Protection Agency has approved the Remedial Investigation Feasibility Study, Proposed Plan, and 
Record of Decision. The remedial design work is currently under way. The Operable Unit 1 remedial action will start 
this year. The construction of the railroad upgrades will start in April. The treatment facility operations are scheduled 
to start in FY 1998. All the waste pit contents will be processed and sent to a commercial offsite disposal facility. 
Upon completion of the treatment and disposal activities in FY 2003, the facility and surrounding soil, along with the 
onsite railroad trackage, will be dismantled and placed in the Onsite Disposal Facility. A contract for the remediation 
of Operable Unit 1 is scheduled for award in May 1997. 

ASSESSMENT 
As identified in the Operable Unit 1 Feasibility Study and Record of Decision, there are 35 constituents of concern for 
Operable Unit 1. Twelve are radiological constituents, 12 are inorganic constituents, and 11 are organic compounds. 
The notable radiological constituents of concern are uranium, thorium, uranium-238, uranium-234, and radium-226. 
The Feasibility Study and Record of Decision did not identify any specific contaminants as reasons for removing the 
pit materials, but rather large number of contaminants found in the pits make removal necessary. 

The scope of the assessment includes the following: the contents of the eight waste areas and associated materials, 
including liners and covers; residual water, including surface water; perched ground water found during remediation of 
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the pits; residual process water, surface and subsurface soils within the boundary of Operable Unit 1, and 
miscellaneous facilities and structures. Operable Unit 1 did not address ground water in the Great Miami Aquifer and 
the full extent of perched ground water as a source medium, because Operable Unit 5 is addressing potential 
remediation of ground-water contamination for the entire Fernald site. Thus, for Operable Unit 1, ground water was 
considered an environmental receptor medium. 

The process leading to the selection of the above constituents of concern began with a review of the data developed in 
the Operable Unit 1 Remedial Investigation/Feasibility Study and previous analytical studies. These investigations 
characterized radiological and chemical composition of solid and liquid media and waste in the Waste Storage Area. 
Data were collected in accordance with data quality objectives established in the Fernald Quality Assurance Project 
Plan. Process knowledge obtained from historical site records and employee interviews supported the review of 
analytical data. It supported the identity and source of principal constituents placed within the waste pits and the 
distribution of contaminants in Operable Unit 1. Because of the heterogeneity of waste contained in the waste pits of 
Operable Unit 1, evaluations were performed on a pit-by-pit basis. In addition, surface soils within the Operable Unit 
1 boundary were treated as a discrete entity during the risk assessment process. 

The Remedial Investigation, including the Baseline Risk Assessment, documents that the contents of the waste pits 
are significantly contaminated and require remediation. Varying degrees of contamination of the surface soil within 
Operable Unit 1 are not associated with the contents of the waste pits. The investigation also expects that there are 
varying degrees of contamination in the soils beneath the waste pits. Accordingly, remediation levels have been 
established for both surface soils and soils beneath the waste pits. These levels protect human health and the 
environment, assuming federal ownership of the site continues as provided in the selected remedy. No remediation 
levels are presented for the waste pit materials, since the Operable Unit 1 remedial action will remove this material. 

REMEDIAL ACTION 

Remedial action will consist of treatment for water removal using soil drying technology as required, followed by 
offsite disposal at a licensed commercial disposal facility. Wastewaters generated during the remedial action will be 
treate.d onsite at the Advanced Wastewater Treatment facility by Operable Unit 5. The regulating agencies have 
approved the proposed concept for remedial action and a detailed engineering design of the treatment facilities has 
been initiated. Offsite disposal facilities have been contacted and have suitable capacity and acceptance criteria for 
the treated waste. 

The regulatory agencies have approved the Feasibility Study, Record of Decision, and Remedial Design Work Plan 
for this Operable Unit. The Remedial Action Work Plan and preliminary engineering design packages are currently 
being prepared. 

Low-level waste volumes consist of 339,416 cubic meters (446,600 cubic yards) of contaminated sludges and 59,660 
cubic meters (78,500 cubic yards) of contaminated soils. They also consist of 23,788 cubic meters (31 ,300 cubic 
yards) of contaminated rubble/debris and 290,776 cubic meters (382,600 cubic yards) of contaminated wastewater. 
Trucks and end loaders will transfer Operable Unit 1 waste from the waste unit to a dryer facility. Trucks and/or 
conveyor systems will transport dried waste to plastic-lined gondola rail cars. After loading, these rails cars will be 
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sealed, covered, and used for offsite transport. Current estimates call for 178 trains with 40 to 53 gondola cars per 
train. 

Stabilization activities for Operable Unit 1 have consisted of repair and maintenance activities to maintain the pits and 
the contained wastes in a stable condition. Activities have included: repair of a pit liner; leveling and covering of pit 
wastes with water for dust control; upgrades to waste pit stormwater runoff controls; upgrade, repair and reseeding 
of contaminate berms; and removal and offsite disposal of an experimental treatment facility. 

Operable Unit 2 

Operable Unit 2 consists of five waste units and their associated berms, liners, and soils. The following areas will be 
addressed: the Solid Waste Landfill, the Lime Sludge Ponds, the Inactive Flyash Pile, the South Field, and the Active 
Flyash Pile. The waste units were previously used for the disposal of a variety of waste generated by the site. 
Remedial activities for Operable Unit 2 include excavation of all material with contaminants of concern above the 
established cleanup levels, material processing for size reduction and moisture control if required, onsite disposal in 
an engineered disposal facility with a composite cap and liner system, and offsite disposal of a small fraction of the 
excavated material that exceeds the waste acceptance criteria of the Onsite Disposal Facility. 

The Environmental Protection Agency has approved the Operable Unit 2 Remedial Investigation, Feasibility Study, 
Proposed Plan and Record of Decision. Remedial design work is under way. Remedial action activities are scheduled 
to begin in September 1996. Environmental Protection Agency approval is required for the following Onsite Disposal 
Facility items: Geotechnical Investigation, Disposal Facility Location Plan, Remedial Action Work Plans, 
Preliminary, Intermediate, Prefinal, and Final Design Review Packages. The Operable Unit 2 waste units and onsite 
waste haul road will also require Environmental Protection Agency approval for Remedial Action Work Plans and 
Preliminary and Prefinal, Final Design Packages. 

Active Operable Unit 2 environmental restoration projects that are being conducted as Comprehensive Environmental 
Response, Compensation, and Liability Act Removal Actions include the South Field Surface Seep Control Project 
and continued maintenance of the Active Flash Pile and Paddy's Run Erosion Control Structure. 

ASSESSMENT 

Uranium-238 and lead are the most notable of the 28 constituents of concern. The Remedial Investigation for 
Operable Unit 2 was a comprehensive investigation with thousands of environmental samples and a detailed risk 
assessment. The risk assessment determined that most of the uranium-238 was derived from exposure to ground 
water. 

REMEDIAL ACTION 

Remedial Action consists of excavating and removing contaminated soils, sludges, liners, and debris contained within 
the Operable Unit 2 waste units. A majority of this waste will be transported over an onsite waste haul road and 
placed in the Onsite Disposal Facility. Waste that exceeds the Onsite Disposal Facility's waste acceptance criteria 
will be transported to an approved offsite disposal facility. Contaminated water present in the waste areas and 
generated during the remedial action will be transferred to Operable Unit 5 for treatment in the Advanced Wastewater 
Treatment facility. Operable Unit 2 is also responsible for the detailed design of the Onsite Disposal Facility to 
handle all waste from the Fernald Environmental Management Project site that meets the waste acceptance criteria. 

Stabilization activities within Operable Unit 2 have consisted of the construction of a rock berm to stabilize the 
Inactive Flash Pile berm and prevent stream erosion and waste release. In addition, a crusting agent is routinely 
applied to the surface of the waste piles to minimize wind erosion and contaminant release. 
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Low-level waste volumes for Operable Unit 2 consist of 50,842 cubic meters (66,603 cubic yards) of contaminated 
soils, 83,107 cubic meters (108,870 cubic yards) of contaminated ash, 12,615 cubic meters {16,525 cubic yards) of 
sludges, and 96,257 cubic meters (126,097 cubic yards) of rubble and debris. 

The preferred disposal alternatives for the Operable Units include the construction of an onsite, above-grade disposal 
facility. The Department estimates that the disposal facility will require approximately 29 hectares (71 acres) and be 
20 meters (65 feet) high. The facility will contain an estimated 1,911,375 cubic meters {2,503,901 cubic yards) of 
contaminated soil and construction debris from the cleanup of the site. The cell will receive only material exhibiting 
lower uranium concentrations {approximately five percent of the total radioactive contaminants). The material with 
higher levels of radioactive concentrations, deemed to be the primary threat (approximately 95 percent of the 
radioactive contaminants), would be treated (if required) and shipped offsite for disposal. 

A maximum waste acceptance criteria of 346 picocuries per gram of uranium-238, or 1,030 parts per million total 
uranium, has been developed for the Onsite Disposal Facility. The Department estimates that 239,172 cubic meters 
(313,315 cubic yards) of Operable Unit 2 material will meet the waste acceptance criteria and be disposed in the 
Onsite Disposal Facility. The Department of Energy will not dispose of any offsite waste in this facility. This is 
approximately one percent of the total amount of waste material that will be excavated. Soils containing lead from the 
Firing Range, which are about 228 cubic meters (approximately 298 cubic yards) will also not be disposed of in the 
Onsite Disposal Facility. This material will be treated before being sent offsite for disposal. Surface water incidental 
to waste unit remediation will be treated at the Fernald Advanced Wastewater Treatment facility. All impacted 
Operable Unit 2 material is classified as a low-level waste. A small fraction from the South Field Firing Range will 
be classified as a low-level mixed waste. The Department estimates that up to 2,356 cubic meters (3,086 cubic yards) 
of material will not meet the waste acceptance criteria for onsite disposal. 

The Department will implement a variety of pollution control activities during the Operable Unit 2 environmental 
restoration activities. These activities include, but are not limited to; control and management of clean and 
contaminated stormwater, process water, and wastewater; control of air pollution emissions; and control of surface 
and subsurface contaminant migration and spills or releases. 

Operable Unit 3 

Operable Unit 3 consists of all man-made above-, at-, and below-grade structures at Fernald that are not included in 
the other operable units. These structures include all of the facilities, processes, and buildings used to convert 
uranium ore into metal to meet the site's previous mission. This includes existing storage pads, roads, wastewater 
treatment system, the sewer and electrical systems, railroads, fences, inventory, drums, and material piles. Most of 
these structures are located within the 54-hectare (136-acre) former production area at the Fernald site. 

ASSESSMENT 
The Operable Unit 3 Remedial Investigation/Feasibility Study Report documents the results of the field 
characterization program, which was designed to collect radiological and chemical data on the structures and facilities 
that comprise Operable Unit 3 to support fundamental decisionmaking for the materials generated by the Operable 
Unit 3 interim remedial action. A total of 1,127 samples from 12 media types were collected from 137 distinct 
structures or facilities. Sample analysis and data validation adhered to the requirements outlined in the Site-Wide 
Comprehensive Environmental Response, Compensation, and Liability Act Quality Assurance Project Plan. 

Through the Remedial Investigation/Feasibility Study process, 60 analytes have been identified as constituents of 
concern. Of these 60, the Department considers 15 more significant because of frequent detections above baseline 
values or regulatory limits, toxicity, carcinogenicity, and mobility. Of these 15, the Department considers uranium 
and te-ehnetium-99 to be large contributors to the overall environmental and health risks. 
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REMEDIAL ACTION 

The Remedial Action for Operable Unit 3 consists of the removal and hold-up of process residuals within the 
buildings and processes; decommissioning and decontamination of the building, structures, and processes; and 
placement of the waste materials that meet the waste acceptance criteria in the Onsite Disposal Facility, with a small 
fraction of waste transferred for offsite disposal in an approved facility. 

The Department of Energy estimates that ten percent of low-level waste material will be shipped offsite for disposal at 
the Nevada Test Site, and the remaining 90 percent will be placed in the Onsite Disposal Facility. Recycling will be 
implemented for Operable Unit 3 metals to the extent possible. Unrestricted release of materials that meet 
Department of Energy requirements is also being explored. Existing facilities will be used for interim storage until 
the Onsite Disposal Facility is ready to receive waste material. Operate Unit 5 will excavate and disposition 
contaminated soils in the plant area. The Advanced Wastewater Treatment Facility will treat decontamination wash 
water, surface water, and perched ground water incidental to facility remediation. 

The Environmental Protection Agency has approved an Operable Unit 3 Interim Record of Decision for 
decommissioning and dismantling plant area buildings. Most of the buildings in the former Fernald process area will 
be decommissioned and dismantled as an interim remedial action. The Final Record of Decision will define any 
further treatment and final disposition of the dismantled materials. The current preferred remedial alternative in the 
Operable Unit 3 Draft Proposed Plan involves onsite disposal of dismantled materials that meet the waste acceptance 
criteria and offsite disposal, with treatment as necessary, for all dismantled materials that exceed the waste acceptance 
criteria. The Environmental Protection Agency approved the Remedial Investigation/Feasibility Study/Proposed Plan 
on March 22, 1996. 

Active Operable Unit 3 environmental restoration projects being conducted as Comprehensive Environmental 
Response, Compensation, and Liability Act Removal Actions include: safe shutdown, which includes stabilizing the 
process equipment and electrical, mechanical and control systems; followed by residue removal and gross surface 
contamination; asbestos abatement; uranyl nitrate hexahydrate neutralization and thorium nitrate stabilization. 
Material disposition is still occurring for materials generated from the decommissioning and dismantling of the Plant 
I Ore Silos, Plant 7, and the former Fire Training Facility. 
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DECOMMISSIONING 

There are 128 buildings and 72 miscellaneous facilities designated for decommissioning and dismantling. The 
Fernald Safe Shutdown Program initially processes equipment that contains residual process waste for residue 
removal and decontaminated surface areas. After safe shutdown activities are complete, the remediation 
subcontractor removes all asbestos, bulk material, equipment, interior transite, insulation, and other debris. Structural 
component surfaces are decontaminated. The structural components are then dismantled, followed by the foundations 
and associated below-grade components. Most Operable Unit 3 materials are currently classified as low-level waste; 
a small fraction may be identified as low-level mixed waste. The Department estimates that the demolition and 
decontamination process will generate approximately 207,272 cubic meters (271,526 cubic yards) of construction 
materials, including above-, at-, and below-grade materials. All costs for these activities are included within the scope 
of remedial actions. 

Operable Unit 4 

Operable Unit 4 consists of four silos and their contents, an underground sump tank, a radon treatment system, an 
earthen berm surrounding two of the silos, and all associated surface and subsurface soils, and perched ground water. 
The silos are large, cylindrical, above-grade concrete vessels with post-tensioned steel reinforcing. Each of the domed 
silos is 80 feet in diameter and 36 feet high at the center of the dome. 

Silos I and 2, also known as the K-65 silos, contain radium-bearing residues generated from the processing of high
grade uranium ore. Silo 3 contains powdery, calcined residues, known as cold metal oxides, that were generated in the 
1950s from uranium extraction operations. Silo 4 was never used. The residues in the silos are classified as 
byproduct materials, consistent with Section 11 ( e )2 of the Atomic Energy Act, generated consequential to the 
processing of natural uranium ores. 

ASSESSMENT 

Operable Unit 4 waste includes the contents of Silos 1, 2, and 3; various contaminated structures and components, 
including a decant sump tank, a radon treatment system, Silos 1, 2, 3, and 4, and a portion of a concrete trench; 
contaminated soils; and contaminated ground water. The silo contents contain both the largest quantity and the 
highest concentration of contaminants. Analyses of these materials and components detected 67 chemical 
constituents of concern and 16 radioactive isotopes of concern. 

While leachable metals exist, lead, and to a lesser extent, arsenic, cadmium, chromium, and selenium, the numerous 
radioactive constituents present the greatest overall threat to health and the environment. This assertion was qualified 
by baseline risk assessments. Silos 1 and 2 contain approximately 6,796 cubic meters (8,903 cubic yards) of waste 
residues with radioactive isotopes of radium, thorium, and lead exhibiting the most concern. As a natural 
consequence of the decay of the radium-226 present in the Silo 1 and 2 waste materials, a radioactive gas, radon-222, 
is generated. Since 1991, when a layer of bentonite clay was placed over the residues in Silos 1 and 2, samples show 
a significant reduction in the radon-222 present in the headspace. Thorium-230 is distributed within the 3,890 cubic 
meters (5,096 cubic yards) of waste residues inside Silo 3. Soil samples show that some spillage of silo material has 
occurred, and surface soil analyses show elevated concentrations of uranium. Uranium is the major radionuclide 
contaminant in the perched water. 

REMEDIAL ACTION 

Silos 1 and 2, known as the K-65 Silos, contain the residues generated from processing high-grade uranium ores. 
This processing was performed to extract the uranium compounds from the natural ores. These ores, termed 
pitchblende, were shipped to the United States from a mine in the Belgian Congo (Zaire). The K-65 residues contain 
high-activity concentrations of radionuclides, including radium and thorium. 
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Silo 3 contains residues, known as cold metal oxides, which were generated at the Fernald Environmental 
Management Project site during uranium extraction operations in the 1950s. These operations involved the Belgian 
Congo ores and uranium concentrates received from a variety of uranium mills in the United States and abroad. The 
residues within Silo 3 also contain significant activity concentrations of radionuclides; however, they are lower than 
the K-65 residues. 

The K-65 residues and cold metal oxides will be removed and will be treated in an onsite vitrification facility. The 
sludges from the decant sump tank will also be removed and vitrified. Following treatment, the vitrified residues will 
be containerized and transported offsite by rail and/or truck for disposal at the Nevada Test Site. Silo 4 is empty 
except for some infiltration water. 

Following removal of residues, the concrete silo structures and associated facilities will be demolished. Construction 
debris will be processed for size reduction and permanently stored in the Fernald Onsite Disposal Facility. 
Contaminated soils immediately adjacent and under the silos will be forwarded to Operable Unit 5 for final 
disposition. Residual water, which includes surface water, perched ground water, and residual process water, will be 
treated at the Fernald Advanced Wastewater Treatment facility. 

The Environmental Protection Agency approved the Operable Unit 4 Remedial Investigation, Feasibility Study, 
Proposed Plan, and Record of Decision. As part of the remedial design phase, a pilot plant is being constructed to 
further evaluate the vitrification process. Construction of the pilot vitrification plant began during FY 1994. 
Remedial action activities are scheduled to begin in March 1996. 

Waste volumes for Operable Unit 4 consist of 10,704 cubic meters (14,022 cubic yards) of contaminated sludges, 
90,239 cubic meters (118,213 cubic yards) of contaminated soils, 3,012 cubic meters (3,946 cubic yards) of rubble 
and debris, and 458 cubic meters (600 cubic yards) of contaminated waters. 

Operable Unit 4 has implemented several waste stabilization programs. Earthen berms were constructed around the 
exterior of several of the silos to provide enhanced structural stability. A bentonite cap was placed inside one of the 
silos on top of the existing residue materials. This cap substantially reduced the migration of radon into the silo 
heads pace. Several of the silo dome exteriors were coated with polyurethane to reduce thermal cycling/pumping and 
radon emissions to the atmosphere. 

Operable Unit 5 

Operable Unit 5 includes the remediation of the soils, ground water, surface water and sediment, and flora and fauna 
over the entire Fernald Environmental Management Project property. Proposed remedial action involves excavating 
and consolidating contaminated soil and sediment. Excavated soil and sediment that exceeds the onsite waste 
acceptance criteria of the facility will be shipped to an offsite licensed commercial disposal facility. The proposed 
action includes treating contaminated ground water and the collecting and treating contaminated stormwater runoff. 

The Operable Unit 5 draft Final Record of Decision was submitted to the Environmental Protection Agency and Ohio 
Environmental Protection Agency in November 1995. This report was approved on January 31, 1996. 

ASSESSMENT 
The Draft Final Operable Unit 5 Record of Decision lists 88 contaminants contained in the soils. Each contaminant 
has been assigned a final remediation level for the Operable Unit 5 remedy. The final remediation level for each soil 
contaminant is the result of a multistep screening process, which took into consideration risk levels for the target 
receptors, background, applicable or relevant and appropriate requirements, and detection limits. 
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Total uranium is the primary contaminant of concern demonstrated in the Great Miami Aquifer. Water pumped from 
the aquifer is currently being processed to extract total uranium in the Advanced Wastewater Treatment facility prior 
to discharge. 

REMEDIAL ACTION 

The remedial action consists of excavating contaminated soil and placing it in the Onsite Disposal Facility. A small 
fractiton of the soils that do not meet the disposal facility waste acceptance criteria will be transported to an approved 
offsite disposal facility. Operable Unit 5 is responsible for extracting and treating contaminated perched water and 
ground water associated with the Fernald Environmental Management Project. Operable Unit 5 will also collect and 
treat wastewater generated by other operable units during the remedial action. 

Operable Unit 5 has secured regulatory agency approval for the Feasibility Study and various water extraction and 
treatment system designs. The Environmental Protection Agency has approved the Remedial Investigation, 
Feasibility Study, and Proposed Plan. The Record of Decision was approved by the regulatory agencies. Remedial 
Design and Remedial Action documentation are being prepared. Remedial action activities are expected to begin in 
March 1997. 
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The stabilization activities for Operable Unit 5 include: placing of extraction wells in the path of a contaminated 
ground water plume to limit further migration of waste constituents, removing and treating contaminated perched 
water located beneath the former plant area, and improving storage of soil and debris. 

Waste volumes for Operable Unit 5 consist of 237 million cubic meters (310 million cubic yards) of contaminated 
water and 1.2 million cubic meters (1.6 million cubic yards) of contaminated soils. 

The Advanced Wastewater Treatment Plant Phases 1/II provide advanced technology for uranium radionuclide 
removal from designated waste streams. The Advanced Wastewater Treatment facility will provide wastewater 
treatment for remedial process, stormwater runoff, and extracted ground water. The facility allows the Fernald 
Environmental Management Project to meet the requirements for radionuclide and heavy metal discharge from the site 
per Department of Energy Orders 5480.11 and 5400.5 for "as low as reasonably achievable" and "best available 
technology." The treatment goal is also consistent with the Environmental Protection Agency proposed standard for 
uranium in drinking water (20 parts per billion). The project is critical to the Fernald Environmental Management 
Project's commitment to Environmental Protection Agency to reduce uranium discharge to the Great Miami River. 

Phases 1/II consist of two parallel treatment systems. Phase I addresses treatment of 2,692 liters (700 gallons) per 
minute of Storm Sewer Lift Station and Stormwater Retention Basin water runoff. When the Stormwater Retention 
Basin falls below a designated level, the Advanced Wastewater Treatment facility has the capability to receive 
uranium-contaminated ground water in accordance with the Comprehensive Environmental Response, Compensation, 
and Liability Act. Phase II will treat 1 ,500 liters ( 400 gallons) per minute of process wastewater flow and future 
remediation wastewater. 

LONG-TERM SURVEILLANCE AND MONITORING 

Operable Unit 5 will be responsible for the long-term monitoring and surveillance of site-wide soil areas and ground 
water, after completion of remedial actions for all operable units. After a remedial action is complete, regulatory 
agencies may require various monitoring activities. These activities may include items such as ground- water 
monitoring programs. The Remedial Action Work Plan will determine specific details at a later date. 

The Department of Energy will develop remedial action work plans addressing the parameters and the frequency of 
monitoring and inspection, with detailed design activities for the Onsite Disposal Facility. In addition, the 
Comprehensive Environmental Response, Compensation, and Liability Act requires a review every five years of any 
remedial action with onsite disposal to ensure protection of human health and the environment. The Remedial Action 
Work Plan will determine the specific content of the reviews; this report expects that it will include a review of 
monitoring data, engineering controls, and maintenance activities. 

Low-Level Legacy Waste 

Fernald's low-level legacy waste is in containerized storage. It consists largely of waste generated as part of activities 
associated with former production operations and maintenance activities, utility operations, and laboratory analyses. 
Approximately 92 percent of the 127,224 cubic meters (167,400 cubic yards) of low-level waste material has been 
shipped to the Nevada Test Site. The remaining 8 percent is scheduled for disposal at the Nevada Test Site during FY 
·1996. 

That legacy waste which is classified as low-level mixed waste is being processed as a Federal Facility Compliance 
Act action. A Treatment, Storage, and Disposal Plan has been· approved by the Ohio Environmental Protection 
Agency. Low-level mixed waste associated with the hydrofluoric acid neutralization system, the uranyl nitrate 
hexahydrate treatment system, and the wastewater treatment system will be treated using existing, onsite facilities and 
will be shipped by truck for final disposition at the Nevada Test Site. Waste designated for stabilization for chemical 
processing will be treated by a mobile vendor and disposed of at the Nevada Test Site. Selected low-level mixed 
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waste was treated during FY 1993 and FY 1994 at the Toxic Substances Control incinerator at the Department's K-
25 Site in Oak Ridge, Tennessee. 

The remaining waste is scheduled for final disposition by the end of FY 1997. Disposal of treated low-level mixed 
waste at existing commercial facilities is being explored. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~lliiiUUU iUU~ iU3U iU3~ iUiU iUi~ au~u ~ill,lill* 
Operable Unit 1 

Remedial Action 30,938 59,977 454,575 

Operable Unit 2 
Remedial Action 23,060 15,427 192,436 

Operable Unit 3 

Assessment 392 1,962 

Remedial Action 38,467 17,026 277,466 

Operable Unit 4 
Remedial Action 22,747 10,478 166,122 

Operable Unit 5 

Remedial Action 30,552 34,420 10,659 10,658 7,264 467,766 

Legacy Waste Disposal 7,620 38,099 

Lm~-Term Surveil. and Monitoring 1,302 1,303 1,564 2,608 2,118 44,479 

Direct Program Management/Support 91,263 82,917 630 630 465 137 112 880,766 

!e'a' 215MQ ??Q ?1§ 1?591 1?591 Q?Q? ? 74§ 2 ¥39 2 §'3 8 71 
·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Four separate supporting organizations perform the Program Management functions. They include the Executive 
Management Division, the Technical Management Division, the Business Management Division, and the Support 
Management Division. The Executive Management Division is responsible for ensuring that the Department reaches 
its remediation goals in a safe, cost-effective, and timely manner. It also ensures two-way communication between the 
site and stakeholders for the benefit of the Fernald Citizens' Task Force, regulatory agencies, and state and local 
governments. The Technical Management Division is responsible for directing, planning, staffing, and organizing, to 
ensure that professional resources provide quality-engineered products to complete the environmental restoration 
project The Business Management Division performs baseline cost estimates throughout each stage of the remedial 
project and supports the management systems needed to measure and control costs, schedule, and technical 
performance. Support Management conducts Operational Readiness reviews, Independent Safety and Review 
Committee reviews, and Self-Assessments. 
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The Fernald site requires support from certain Ohio universities to implement a Public Affairs Program Plan, which 
involves surveys and analyses. Polling of the local population helps to measure and evaluate the community trust and 
confidence in the Fernald Environmental Management Project. The Fernald Citizens' Task Force, a group formed to 
represent local stakeholders, was established and structured to inform the public about the site's current mission and 
sensitive remedial and financial issues affecting the project. 

Technology Programs spends $500,000 annually to pay for special studies and applications for new technology and 
development initiatives. These investigations, which are conducted by the Alliance of Ohio Universities, are 
administered through Basic Order Agreements that support or share the development efforts at the site. 

LANDLORD ACTIVITIES 

In December 1992, the Fernald Environmental Management Project assumed landlord responsibilities. At present, the 
Fernald Environmental Management Project continues to support only base infrastructure management, safety, and 
maintenance efforts that are applicable to the entire site and not specific to a particular remediation activity. As 
remediation efforts continue, activities and areas previously maintained by landlord services will become 
"projectized" and will fall under Safe Shutdown and Dismantling and Decontamination activities. 

Landlord services include the following: 

Remediation Project Support- The landlord is responsible for preparing and analyzing analytical and environmental 
samples for use by Fernald Environmental Management Project organizations and programs. The landlord also 
provides quality control of sampling services and laboratory activities. 
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Site Services -The landlord is responsible for site custodial services, porter service, site laundry, offsite facilities 
leases and maintenance, inventory control, site utilities, and security. The landlord provides training in accordance 
with Conduct of Operations for Land Support to Projectized Operations. The work coordination team provides a six
week schedule for divisional work planning, eliminates work interferences, and provides schedule integration. The 
manpower resource management team works closely with the work coordination team to identify resources by job/task 
assignments. The landlord also establishes division procedures and provides internal auditing and procurement 
support. The future program coordination, facility ownership management, and operations program management 
teams provide integration with the operable units in developing remediation programs. The landlord has projectized 
activities for enhanced financial control. 

Support Projects - The landlord is responsible for all facilities, equipment, and personnel to support various site 
activitic!s. Support projects usually consist of installations and repairs or upgrades that are beyond the level of a 
maintenance work order. 

Landlord Management - Through an administrative management team, the landlord is responsible for supervising 
removal, safe shutdown, and remedial actions. 

Environmental Safety and Health Services - The landlord is responsible for occupational safety and health, 
radiological control, environmental monitoring and compliance, Environmental Safety & Health assurance and 
emergency preparation, and Environmental Safety and Health management. 

The landlord provides common environmental, safety, and health functions not associated with restoration activities. 
Responsibilities include operating and maintaining the Fernald steam plant; compressed air system; potable water 
treatment system; process water treatment system; cooling water system; sanitary waste treatment system; site 
utilities; office buildings and warehouses; and maintaining vehicles, former plant area buildings, roads, and parking 
facilities. The landlord maintains the remedial action construction infrastruCture, such as, construction office 
facilities, laydown areas, interim storage areas, roads, and parking. 

Landlord Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
f!'ptgggp 399' 39'9 39'1 aeag '93' a gap Uta S'ilf 

Directly Appropriated Lanclord 58,748 41,975 493,813 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

Future requirements of the landlord program include continued support for infrastructure management, safety, and 
maintenance of the site. As remediation continues, especially Waste Disposition, Safe Shutdown, and dismantling 
and decontamination activities, previous landlord maintenance and management activities and costs will decrease. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The aggregation of the contractor work force at the Fernald Environmental Management Project is a reflection of the 
work that is currently ongoing. For example, Operable Unit 3 and Oper~ble Unit 5 have just completed their Record 
of Decision. The number of management, engineering, general administrative, scientist, and technician Full-Time 
Equivalents sustaining this process will slowly decrease toward the end of 1996. Operable Units 1 and 2 have 
progressed into the Title I, IT, and ill, design process; Operable Unit 4 has initiated its remedial action. 
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The hourly work force, crafts, laborers, and operators support three major efforts onsite, including: safe shutdown of 
Operable Unit 3 facilities, legacy waste repackaging and shipment, and landlord maintenance operations. The mix 
and headcount of these employees will remain constant throughout this year and into FY 1997. 

Approximately 40 percent of the 2,195 contractor Full-Time Equivalents bolster the efforts described above: project 
integration, cost control and reporting, quality control and assurance, health and safety, security, stakeholder interface 
coordination, program management, human resources, contracts and acquisitions, training, and environmental 
compliance. 

The number of federal Full-Time Equivalents depicted in the table below are representative of the Fernald 
Environmental Management Project oversight duties performed by the Department of Energy Fernald office. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). These projections do 
not include subcontractors. 

Site Management Structure 

Fernald Environmental Restoration Management Corporation is a wholly-owned operating company of Fluor Daniel. 
It consists of a team of Fluor Daniel, the Jacobs Engineering Group, Halliburton NUS Corporation, and Nuclear Fuel 
Services personnel. Fernald Environmental Restoration Management Corporation assumed site management 
responsibility in December 1992. The contract is for five years, ending in November of 1997. 

In 1994, Federal Government contract reform initiatives created an outcome-oriented, performance-based contract 
that provides additional incentives for Fernald Environmental Restoration Management Corporation to pursue 
excellence. Fernald Environmental Restoration Management Corporation and the Department of Energy have agreed 
to their principal roles and responsibilities regarding the environmental restoration at Fernald. As prime contractor, 
Fernald Environmental Restoration Management Corporation is accountable for its actions and incurs liability for the 
efficiency and effectiveness of completed work. This contract requires that the Fernald Environmental Management 
Project be accountable for complying with previously agreed to regulations that are applicable to this project. The 
Fernald Environmental Restoration Management Corporation's mission statement emphasizes the commitment to the 
safe, least-cost, earliest, final cleanup of the Fernald site, within applicable requirements, and in a manner that 
addresses stakeholder concerns. 

Fernald Environmental Restoration Management Corporation uses a variety of contractual arrangements to acquire 
material and services in support of the Fernald Environmental Management Project. Fernald Environmental 
Restoration Management Company has special relationships with outside firms and universities that provide advice 
and counsel in various areas of expertise. The Coleman Research Corporation provides significant government 
contractor experience to support training, conduct of operations, and independent readiness reviews. The Historically 
Black Colleges and Universities consortium supports Fernald Environmental Restoration Management Corporation in 
training, technical evaluation, and minority outreach. The Ohio University Alliance, a consortium of the Ohio State 
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University, Miami University of Ohio, University of Cincinnati, and University of Findlay, supports Fernald 
Environmental Management Corporation in training, technical evaluation, and professional development efforts. 

The Department of Energy and Fernald Environmental Restoration Management Corporation negotiated a 
modification to Fernald Environmental Management Project's prime contract to implement contract reform 
agreements. This modification represents innovative measures on the part of Fernald Restoration Environmental 
Management Corporation and the Department to establish more objective performance measures, to share more risk 
with the Department, and to incorporate incentives that offer more opportunity for reward through achieving 
excellence in performance. Because the contract was changed from an award fee arrangement to a performance
based fee arrangement, the potential exists for Fernald Environmental Restoration Management Corporation to earn a 
larger fee in return for improved performance. 

Future Full-Time Equivalent Needs 

The future Full-Time Equivalent needs of the site will change based on the needs of ongoing remediation efforts. 
Prior to FY 1997, the work will focus on finalizing five Records of Decision and associated designs to implement 
these decisions and waste shipments. Starting in FY 1997, the focus will be on field activities to accomplish the 
cleanup. These activities will initially require construction personnel to build remediation facilities. This requirement 
will be followed by the need for personnel to operate the facilities and conduct site-wide waste management activities. 
As the cleanup efforts are completed, personnel will be needed to monitor the site. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Fernald site. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Environmental Restoration 
Directly Appropriated Landlord 

ey 1 pp•-aggp 
245,040 

56,746 
@Ql ZAZ 

2QQ5 
220,246 
41,975 

goa zag 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

2Q1Q 
12,591 
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12,591 9,292 2,745 
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2,230 
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2,523,671 

493,613 

3 917 264 
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COMPARISON WITH PREVIOUS ESTIMATE 

Cost savings in the amount of approximately $2.1 billion have resulted from the decision to implement the accelerated 
remedial plan, which results in removing all manmade facilities and contaminated media within ten years, with the 
exception of ground-water collection and treatment, which continues for an additional 13 years. For the 1995 
Baseline Environmental Management Report, facility-related and ground-water remedial activities had a schedule of 
32 years. A summary comparison of the site's total life-cycle estimates comparing last year to this year is shown on 
the following page. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Chanf:e in Change in 
Life Cycle Life Cycle Dol ars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -
Environmental Restoration 3,020,548 159,000 2,523,671 -337,877 -12 

Waste Management - - - - -

Landlord 1,016,403 63,100 493,613 -459,690 -48 

Program Management 2 1,365,046 86,500 - - -

Site Total 5,402,034 308,600 3,017,284 -2,076,150 -41 

I The FY 1995 life cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

Revised assumptions regarding disposition of Operable Unit 3 waste and disposal facility construction were integral 
to the Accelerated Remediation Plan. For Operable Unit 3, all waste that meets the waste acceptance criteria for the 
Onsite Disposal Facility would be placed in that facility. Previously, 36 percent of the dismantled and 
decontaminated materials was to be shipped to the Nevada Test Site for disposal and two percent of the material was 
to be recycled. 

For the Onsite Disposal Facility, this report assumes that the use of onsite clay will be satisfactory for cap and liner 
construction, and a revised design concept eliminated the need for a clean encompassing dike and much of the exterior 
rock erosion protection. The savings associated with the program management and landlord costs primarily result 
from the shortened schedule for remedial construction. 
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MOUND PLANT 

The Mound Plant is located in Miamisburg, Ohio, approximately 16 kilometers ( 10 miles) south-southwest of 
Dayton, Ohio. Most of the 765-hectare (306-acre) site overlooks the city from a ridge that extends toward 
downtown Miamisburg from the southern city limits. Mound Road, on the east side of the plant, is lined by 
residences and provides access to the plant's main gate. A Conrail freight line runs along Mound's western 
border, and the old Miami-Erie Canal bed runs west of the track. Approximately half a mile further west from 
Mound is the Great Miami River. 

Waste Management 

Total 

1997 Congressional Request 

Nuclear Material and Facllty Stabilization 
Environmental Restoration 
Waste Management 
Total 

Nuclear Material and Facility Stabilization 
Envlrorvnental Restoration 
Waste Management 
Total 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

87,465 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1 996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 8''·3999 agg§ 2Q1Q 3Q1§ 

24,839 15,079 5,096 20,182 
73,760 43,024 25,112 20,974 
5,608 1,393 940 521 

1o4,oo7 5§.496 31,149 41,657 

EX agaa ageq apt§ 3Q5Q 
t,794 

t ,794 

aggp aqg; 
8,531 4,485 

15,713 

24,244 4.485 

3Q55 3Q8Q 

gqag 
4,485 

4,485 

ago§ hila G'f',. 
421,361 
892,912 
42,308 

1,356,581 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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FACILITY MISSION 

In 1947, the Dayton Project of the Manhattan Engineering District became the Mound site. It reported to the 
Department of Energy's Office of Defense Programs until 1995, when the administration of the site was transferred to 
the Environmental Management program. Mound's early inission included nuclear materials research. Later missions 
included process development, production engineering, manufacturing and surveillance of detonators, explosive 
timers, transducers, firing sets, explosive pellets, components, and specific test equipment. Additional manufacturing 
activities at Mound included recovering and purifying tritium. 
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The Office of Defense Programs has transferred all Mound's production activities to other Department of Energy sites 
and transferred landlord responsibilities to Environmental Management. The current mission for the Environmental 
Management program at Mound is to "make Mound real property, equipment and facilities available for development 
as a commercial industrial site as safely, economically and timely as possible." This mission includes extensive 
environmental restoration, transitioning select Mound facilities for commercial use, and continued waste management 
support for the Department of Energy Office of Nuclear Energy as its mission at the site comes to an end. 
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Mound's remaining missions include fabrication of radioisotopic electrical power sources (which is performed by the 
Office of Nuclear Energy), facility stabilization, disposition of excess nuclear material and ancillary equipment, 
environmental restoration, decommissioning, and waste management. This report expects that the disposition of 
nuclear materials, including tritium, will be completed in FY 1997. Activity levels within the remaining missions will 
continue to decrease until remedial action is complete in FY 2015. 

Although the Environmental Management program is the landlord at Mound, there are no directly appropriated 
landlord costs. All activities at the site are allocated a percentage of the landlord costs based on their labor hours, 
square footage, and gross dollars. All costs presented in this site summary include allocated landlord indirects. The 
landlord costs include, but are not limited to the following: budget analysis, logistics, mail, laundry, contracting and 
procurement, material acceptance, training, industrial safety, industrial hygiene, environmental technical and 
monitoring activities, utilities, fire protection, technical security, physical security, and custodial services. 

FUTURE USE 

This report assumes that the Department will sell Mound and will only have liability for one facility, called the 
Technical Building. The Mound Plant is an industrial complex that would be appropriate for commercial use in the 
future. The City of Miamisburg is making efforts to commercialize the site through the Miamisburg Mound 
Community Improvement Corporation. A number of buildings that are no longer needed for the Mound mission have 
been turned over to the Corporation to disposition for CommerciaVIndustrial operations. Economic development 
efforts at the site are also closely coordinated with the general public, the Environmental Protection Agency, the Ohio 
Environmental Protection Agency, and the Ohio Department of Health. 

Open 
Space 

FUTURE USE MAP 

lndustriaV 
Commercial 
Use 
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This report assumes that the Technical Building will be Controlled Access with institutional controls maintained by 
the Department of Energy. However, this estimate did not consider long-term surveillance and maintenance costs 
associated with this building. Mound Plant updates to the Baseline Environmental Management Report must address 
this issue. 

Through negotiations with the City of Miamisburg, regulators, and other stakeholders, the future use assumption for 
the remainder of the Mound site is predominantly Industrial. Remediation is based on Industrial future use for all 
operable units except offsite ground water, which uses the Residential scenario. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The Nuclear Material and Facility Stabilization program is responsible for transitioning all 132 buildings at the 
Mound Plant. This program includes stabilizing and deactivating facilities to reduce the recurring costs associated 
with maintenance, record keeping, and maintaining inventories that are no longer required by the Department of 
Energy. When facilities or assets are declared surplus, the building is assigned to the Nuclear Material and Facility 
Stabilization program, and a survey of the liability, usefulness, and contamination levels is performed. This estimate 
assumes that 69 buildings will require stabilization actions. During this phase of the process, removal of excess 
inventory and equipment occurs. If the building or adjacent area is contaminated, it will transfer to the 
Environmental Restoration Decommissioning program. 

This estimate also assumes that approximately 38 buildings will require decommissioning. After decommissioning, 
the facilities will transfer back to Nuclear Material and Facility Stabilization where their ultimate disposition will be 
determined. Approximately 55 buildings will be transferred to the Miamisburg Mound Community Improvement 
Corporation for lease. The remainder will be dismantled or demolished. Modular buildings and trailers will be sold 
and removed from the site. 

The dis positioning of excess energetic components and materials, excess inert components, and excess chemicals in 
the nonradiological areas were complete at the end of FY 1995. Radiological materials are scheduled to be removed 
by FY 2000; however, the Department is studying options to accelerate that date. The Department will complete the 
removal of chemicals and ancillary equipment associated with the scheduling transfer units in FY 2002. It will then 
transfer buildings with either facility or surrounding media contamination to the Environmental Restoration 
decommissioning program. 

The Waste Management program is responsible for the costs associated with the disposal of sanitary waste, 
chemicals, and radiological waste generated by Nuclear Material and Facility Stabilization program. The majority of 
radiological waste removal is included in the scope of environmental restoration activities. 

The Nuclear Material and Facility Stabilization activities currently include 69 buildings that are grouped into three 
scheduling transfer units. Scheduling Transfer Unit MD3 is responsible for Inert Area Facilities Shutdown of 29 
buildings with no contamination. Twenty-three of these buildings have been stabilized and prepared for transfer to 
the Miamisburg Mound Community Improvement Corporation for lease or to the Environmental Restoration program 
for decommissioning. The remaining six are currently being stabilized. Activities for this scheduling transfer unit 
will be completed in FY 1998. 

Scheduling Transfer Unit MD4 is responsible for Energetic Materials Facilities Shutdown. The 33 energetic facilities 
were used to process powders and explosive components. Twenty-six buildings have completed stabilization. Ten of 
those buildings were released to the Miamisburg Mound Community Improvement Corporation and have been leased 
for commercialization. The remaining facilities will be stabilized and put into post-stabilization surveillance and 
maintenance in FY 1996. The stabilization of these buildings will generate 2 cubic meters (2.6 cubic yards) of 
hazardous waste. 
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Scheduling Transfer Unit MD5 is responsible for Radiological Facilities Shutdown. The seven radiological facilities 
in this scheduling transfer unit have had a diverse past in supporting radiological projects with nuclear accountable 
material and tritium. These facilities will continue processing work through FY 1999. The Department is currently 
stabilizing areas in these facilities that are not needed for ongoing processing work. In FY 2002 all buildings will be 
ready for transfer to the Environmental Restoration program for decommissioning. Approximately 100 cubic meters 
( 131 cubic yards) of low-level waste and 7 cubic meters (9 .2 cubic yards) of hazardous waste will be generated during 
the stabilization of these buildings. 

All buildings in the Nuclear Material and Facility Stabilization program will undergo stabilization and post
stabilization surveillance and maintenance activities. Stabilization activities include the consolidating, removing, and 
dispositioning of energetic materials, chemicals, equipment, documents, and ancillary equipment. Ancillary 
equipment may remain in buildings that are designated for economic development if they meet the Department of 
Energy criteria for release. The removal of classified inventories, equipment, and documents; stabilization of 
contaminated production lines; and the removal of hazardous waste are necessary to reduce surveillance and 
maintenance costs as well as minimize environmental, safety and health risks. Heating, ventilation and air
conditioning systems, and other utilities will be taken out of service for all buildings, except as required for fire 
protection or commercialization. 

An ongoing surveillance and maintenance program is required to maintain the safety of the buildings from the time 
they are stabilized until they are subsequently available for transfer. Surveillance activities include required safety 
and fire inspections, preventive inspections and maintenance, required repairs to buildings and associated materials, 
and maintenance and repair of monitoring instruments. 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f)' 1 8Bt2992 agg' 2Q'Q mt;; ;mao 19U !'NQ 
Nuclear Material and Faclity StabiUzaUon 24,639 15,079 5,096 20,162 8,531 4,485 4,485 

ryaoas '"9 2f!45 2999 2MS agag ages life 9"91,. 
Nuclear Material and FaciNty StabiNzaHon 1,794 421,361 

• Total Life Cycle Is the sum of tha annual costs In constant FY 1996 dollars. 

Direct Program Management/Support 

This task includes the program management required to perform nuclear material and facility stabilization activities at 
the Mound Plant. This list of activities includes cost/schedule planning and program integration between activities at 
the site, other Department of Energy locations, and the Environmental Protection Agency. 

ENVIRONMENTAL RESTORATION 

Environmental restoration at Mound includes remediation of soils and ground water, facility decontamination and 
decommissioning, and associated environmental monitoring. Currently, the program is conducting a Remedial 
Investigation of the site. This estimate assumes that all environmental restoration activities will be complete by FY 
2015. 
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ENVIRONMENTAL RESTORATION MAP 

Undeveloped 
Wooded Area 

The Mound Plant environmental restoration activities operate under a three-party Federal Facility Agreement. Parties 
to the agreement are the United States Environmental Protection Agency, the Ohio Environmental Protection Agency, 
and the Department of Energy. The purpose of the agreement was to (1) identify interim remedial action alternatives 
appropriate for the site prior to implementing a final remedial action; (2) establish requirements for performing 
Remedial Investigations to determine the nature and extent of the threat to the public health, welfare, or the 
environment; (3) establish requirements for the performance of Feasibility Studies for the site to identify, evaluate, 
and select alternatives for appropriate remedial actions; ( 4) identify the nature, objectives and schedule of response 
actions to be taken at the site; (5) implement the selected interim and final remedial actions in accordance with 
Comprehensive Environmental Response, Compensation, and Liability Act; and (6) ensure compliance with other 
federal and state hazardous waste laws and regulations. Modification of work by the Department of Energy is subject 
to approval by the United States Environmental Protection Agency in consultation with Ohio Environmental 
Protection Agency. 

Approximately 400 potential release sites have been documented at the Mound Plant. Because past operations were 
very diverse, the plant used a variety of radioactive materials and chemicals. Radioactive contaminants of greatest 
concern are plutonium and thorium. Chemical contaminants of concern include various volatile organic compounds in 
the form of solvents, paints, and industrial cleaning agents. Nine Operable Units were originally established in the 
program. The Operable Units divide the site into manageable areas based on factors such as common plumes, and 
types of contaminants and media affected. Most of the release sites for Operable Units 3, 7, and 8 have been closed 
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via No Further Action proposals. As these three operable units represented several miscellaneous activities, the 
remaining active release sites have been mapped into their respective geographic operable units (Operable Units 1, 2, 
4 or 5), and Operable Unit 9 addresses the site-wide environmental effects posed by contamination at the Mound 
Plant. 

The Environmental Restoration program also includes the decommissioning of surplus facilities and associated 
contaminated soils. This activity includes removing contaminated soils associated with a building or process system, 
and decommissioning underground tanks and piping previously involved with nuclear operations. Currently, four 
buildings and portions of other buildings are in the decontamination and decommissioning program. This estimate 
assumes that 27 additional buildings will require decontamination and decommissioning. The final decision will be 
based on the Phase I Environmental Site Assessments or screening data. 

Major Environmental Restoration Activity Milestones 

Operable Unit I- Remedial Action 
Operable Unit 2- Remedial Action 
Operable Unit 4 - Remedial Action 
Operable Unit 5 - Remedial Action 
Operable Unit 6- Decommissioning 
Operable Unit 9- Record of Decision 

TASK COMPLETION DATE 
Fiscal Year 

1998 
2003 
2008 
2015 
2010 
2012 

Waste streams associated with remediation include low-level waste and hazardous waste. Waste volume available to 
be shipped offsite will vary significantly by year and will be generated through FY 2013. From remedial actions 
identified in the current baseline, waste volume projections will range from 18,573 cubic meters (24,330 cubic yards) 
in FY 1998 and FY 1999 to 170 cubic meters (222 cubic yards) in FY 2003. Costs for transportation and disposal of 
waste generated from the environmental restoration activities, with the exception of decommissioning, are included 
within the scope of the Waste Management program. 

This estimate assumes that remedies selected for operable units will be effective and will not require long-term 
surveillance and monitoring. 

Operable Unit 1 

Operable Unit 1 requires the remediation of ground-water contamination from an old landfill, an old sanitary landfill, 
and an overflow pond. The major contaminant of concern is volatile organic compounds. The assessment phase of 
work was completed when a Record of Decision was issued in June 1995. 

The selected remedy is collection and treatment of contaminated ground water. The method of the pump-and-treat 
technology will be determined during the design phase of the project but is expected to use air stripping enhanced with 
high vacuum extraction or air sparging. This report assumes that this remedy will be effective and, therefore, will not 
require surveillance or monitoring when the activity is finished. Nearly 265,000 cubic meters (seven million gallons) 
of contaminated ground water will be treated and then discharged to the Great Miami River through the site's water 
treatment system. This activity will be complete in FY 1998. 
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Operable Unit 2 

Contamination of the Main Hill areas includes volatile organic compounds and tritium in ground-water seeps and 
radionuclides and volatile organic compounds in the soil. It is expected that the tritium contamination of the seeps 
will be reduced after source cleanup. 

The estimate for operable units also assumes that 566 cubic meters (741 cubic yards) of low-level waste, including 
miscellaneous debris and soil, will be excavated and disposed of offsite. The site originally used the debris as fill 
material because it met radiological release standards for that time and includes railroad tracks and shielding 
components. 

Operable Unit 4 

Remediation of plutonium-contaminated soils in the old Miami-Erie Canal bed in Miamisburg includes the north and 
south ponds within the community park, the overflow creek from the canal to the Great Miami River, and the drainage 
ditch from the west property line of the Mound site to the canal. Preliminary assessment work is complete. 

An Engineering Evaluation/Cost Analysis for the Miami-Erie Canal was prepared to evaluate remedial action 
alternatives to remove or eliminate the concentration of plutonium contamination within the soils and sediments. 
Based on the analysis, the Department chose a removal action as the preferred alternative. The data obtained during 
the removal action will be used in the Remedial Investigation/Feasibility Study to verify that the remaining soil meets 
established cleanup levels. The field work for the Operable Unit 4 removal action associated with the Miami-Erie 
Canal is scheduled to start during FY 1996. The action involves removing soil contaminated with plutonium. 
Approximately 13,378 cubic meters (17,525 cubic yards) of low-level waste will be generated during the three-year 
life of the project. 

Operable Unit 5 

Operable Unit 5 is the South Property in which soils are contaminated with plutonium and thorium. Assessment of 
the soils is complete, and regulators approved a Remedial Investigation Work Plan in FY 1994. 

Nearly all of the waste generated in Operable Unit 5 is low-level waste, although volatile organic compound
contaminated soils have been found. This report expects that 57,927 cubic meters (75,884 cubic yards) of low-level 
waste will be generated for treatment or disposal during the life of the project. 

Phase 1 field work is complete. It involved removal actions at the Fire Fighting Training Area, Area 7, Drainage 
Control System, and some powerhouse fuel storage tanks. Soils from the Fire Fighting Training Area are currently 
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being treated with microbes in an onsite temporary facility. The Area 7 actions included removal of actinium
contaminated soils around buried rubble and remnants of an old septic tank. The drainage control removal action is 
currently under construction. Once complete, it will mitigate the spread of contamination by storm-water runoff. Soil 
contaminated with organic chemicals from around underground fuel oil storage tanks is staged and waiting for 
bioremediation in the same facility that is being used to treat the soil from the Fire Fighting Training Area. 

Operable Unit 6 and Decommissioning Activities 

Operable Unit 6 constitutes the decommissioning program which manages decommissioning facilities that are 
declared surplus and are contaminated with radiological or hazardous materials. This includes decontaminating and 
dispositioning surplus equipment, utilities, underground tanks and piping, and contaminated soils associated with 
surplus facilities. The current decommissioning program began in 1978 and has completed the cleanup of surplus 
laboratories, a plutonium processing building, and a waste transfer system. Based upon preliminary data, this report 
assumes that 27 additional buildings will require decontamination and decommissioning. 

Historically, the decommissioning program decontaminated facilities and portions of facilities as necessary for reuse 
and dismantled facilities when decontamination for reuse was not economically practical. Accomplishments to date 
include: decontamination of 4,180 square meters ( 4,974 square yards) of buildings, removal of 2,322 square meters 
(2,713 square yards) of buildings, removal of 1,824 meters (6,000 linear feet) of underground piping, and removal of 
12,740 cubic meters (16,689 cubic yards) of contaminated soil for disposal. The decommissioning program has 
removed 24,000 tons of contaminated material from the environment and shipped 200 tons of metal for smelting and 
reuse. 

The decommissioning program is currently performing assessment work on a former thorium storage building, 
portions of several plant buildings, and several contaminated soil areas. It is also performing remediation work on the 
Special Metallurgical Building and on the remaining underground waste transfer piping. Future work will include 
buildings that become surplus as the plant mission changes. The decommissioning program performs limited, short
term surveillance and maintenance activities on facilities as required to ensure personnel safety and prevent the release 
of contaminants prior to and during decontamination and dispositioning activities. The Department develops these 
surveillance and maintenance activities for each specific facility based upon the hazards and the condition of the 
facility. 

Almost all of the waste generated by decommissioning activities is low-level radioactive waste. Small amounts of 
hazardous, low-level mixed waste, and transuranic waste may also be identified during cleanup of specific facilities. 
Most of the waste generated is in the form of construction debris or contaminated soil. The decommissioning 
program also generates some waste in the form of contaminated equipment and personal protective equipment. 
Decommissioning activities identified in the current baseline will generate waste through FY 2010. Waste volume 
will range from 9,711 cubic meters (12,721 cubic yards) in FY 2002 to 7,850 cubic meters (10,284 cubic yards) in 
FY2010. 

Operable Unit 6 was created to provide the Environmental Protection Agency with verification that soils impacted by 
building operations and their subsequent decontamination and decommissioning projects met established standards 
and requirements. 

After decommissioning of each building designated for safe shutdown or transition, Mound will evaluate each to 
ensure that regulatory cleanup levels have been met. The Department expects that the verification project will 
generate 170 cubic meters (223 cubic yards) of waste for treatment or disposal. Approximately 29 percent of waste 
soil is the result of verification sampling and 71 percent is the result of removal action. 
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Operable Unit 9 

Operable Unit 9 addresses the total site-wide environmental effects of contamination attributable to Mound. This 
includes all environmental media and potential receptors including air, ground water, surface water, soils, sediments, 
and plant and animal life. It focuses on the plant area and vicinity properties but includes measurements up to 20 
miles away. The cumulative onsite and offsite impacts of all other operable units are of concern. The contaminants of 
concern include radiological and chemical constituents. 

Environmental assessment activities to date have not identified any contaminated areas that would require 
remediation. The soil chemistry, bedrock and Buried Valley Aquifer investigation reports are complete; the ground
water sweep sampling is complete, and the report has been issued; the ecological investigation, which is a thorough 
evaluation of offsite soil and ground-water contaminant levels as well as a determination of the background levels, is 
completed, and the report has been issued; the regional soil sampling is complete, and the final report has been 
prepared. Two rounds of residential well sampling are complete, and the draft report has been prepared; and the 
surface-water and sediment sampling for the 1995 spring season was completed. In addition, the potential for surface 
water or air emission to contribute to contamination levels in other operable units has also been evaluated. This report 
assumes that no remedial action will be required for this operable unit. 

Re-Baselining Environmental Restoration 

In 1995, the decision was made tore-baseline the Environmental Restoration program based on a new approach to 
meet the mission for the Mound Plant more efficiently and effectively. However, because of the timing of the 1996 
Baseline Environmental Management Report, a validated budget and schedule summary was not available. Therefore, 
the information in this report is based on the current (1995) baseline. This new approach is highlighted below. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
f'( 1 886-ZQQQ zpp§ ?QlQ 2Q1§ zqzq 2Q25 zqag 

Mound Plant 
Assessment 7,514 1,673 2,515 3,027 4,378 
Remedial Action 11,085 3,922 4,718 10,223 7,953 
FaciNty Decommissioning 31,774 17,123 1,221 

Direct Program ManagemenVSupport 23,387 20,306 16,658 7,724 3,382 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

95,536 
189,508 
250,589 
357,279 
oaz 81? 

Direct program management/support activities include cost/schedule planning and reporting, negotiating and 
reporting with regulators, meeting with governmental bodies and stakeholders, National Environmental Policy Act 
documentation (decommissioning only), preparing budget documentation and Activity Data Sheets, training 
contractors, performing quality assurance, interfacing witli stakeholders, and managing data/documentation and 
information systems. 

The Environmental Restoration program has an approved and validated baseline for both the remedial action and 
decommissioning activities. The baseline data forms the basis for strategic planning, progress tracking, budget 
preparation, and control. The Environmental Restoration program operates within the guidelines established in the 
Federal Facility Agreement. 

WASTE MANAGEMENT 

The principal waste types at the Mound Plant are low-level radioactive waste, hazardous chemical waste from 
laboratories, sanitary waste, and small amounts of low-level mixed waste and transuranic waste. The low-level 
radioactive waste consists of contaminated soils from decommissioning, sludge from the processing of wastewater 
contaminated with alpha radionuclides, and water contaminated with beta-emitting radionuclides. The Environmental 
Restoration program performs remedial actions and decommissioning and decontamination activities that generate 
waste, which the Waste Management program is responsible for disposing. In addition, the Waste Management 
program receives, on an intermittent basis, chemical waste generated from the safe shutdown activities performed by 
the Nudear Material and Facility Stabilization programs. The Waste Management program estimates account for all 
costs associated with treatment, storage, and disposal for all waste that the Environmental Management program 
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generates, with the exception of the decommissioning waste treatment, storage, and disposal costs, which are 
accounted for in the Environmental Restoration Activity Costs table under Decommissioning. 

Major Waste Management Projects Cost Estimate* 

(Five-Yesr Avereges, ThouNnds of Constllnt 1996 Dol/ere) 

Hazardous Waste Storage Facll. ·Bldg. 72 
Mixed Waste Storage Facll. • Bldg. 23 
Transuranlc Waste Storage Facll. ·Bldg. 31A 
Waste Dlsp. Processing Plant· Bldg. WD 
Waste Management Staging Foell.· Bldg. 22 

R'Mt3999 

297 
459 
40 

944 
182 

't!M 
82 
15 

428 
20 

• Project costs rspf'8sent a subset of total Waste Management costs. 
" Total Life Cyclsls the sum of the annual costs In constant FY 1996 dollars. 
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Through mid-FY 1995, low-level waste was exclusively transported for disposal at the Nevada Test Site. Currently, 
low-level waste is also transported to Envirocare of Utah, a commercial disposal site. Uncontaminated waste from 
environmental restoration activities is transported to a construction or sanitary landfill. 
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Transuranic Mixed/Transuranic Waste 

Previous mission assignments for the Department of Energy at Mound have generated transuranic and transuranic 
mixed waste. Major mission assignments have included development of nuclear weapons processes, space and 
terrestrial heat source programs, and subsequent cleanup of those facilities and their surrounding areas. 

There is no projection for additional transuranic or transuranic mixed waste generation at Mound. As defined by 
Waste Isolation Pilot Plant guidance, Mound's waste is contact-handled and retrievable. As of June 1995, the Waste 
Isolation Pilot Plant Transuranic Waste Baseline Inventory Report contained data reporting that Mound has 
approximately 272 cubic meters (359 cubic yards) of transuranic and transuranic mixed waste. There are 
approximately 1,300 drum equivalents of transuranic waste; 15 of those drum equivalents are in the form of 
transuranic mixed or Toxic Substances Control Act transuranic waste. 

The transuranic mixed waste stream is made up of leaded gloves and will not require treatment. The Toxic 
Substances Control Act waste stream contains liquid polychlorinated biphenyls, which will require treatment by 
incineration prior to storage or disposal. This report assumes the waste will be treated at the Toxic Substance Control 
Act Incinerator in Oak Ridge, Tennessee, assuming Mound can be added to the incinerator Part B permit and that 
state equity issues can be resolved. 

This waste is stored in Building 31 (transuranic), and in Building 23 (transuranic mixed and Toxic Substances 
Control Act waste), which is a Resource Conservation and Recovery Act-permitted facility. This estimate assumes 
the waste will be shipped to the Idaho National Engineering Laboratory for treatment and then shipped to the Waste 
Isolation Pilot Plant for disposal. All disposal costs for transuranic and transuranic mixed waste are included in the 
Waste Isolation Pilot Plant program estimate. The costs included in this estimate are for managing transuranic and 
transuranic mixed waste and include retrieval, characterization, treatment, and packaging to meet the Waste Isolation 
Pilot Plant waste acceptance criteria. 

Low-Level Mixed Waste 

Approximately 100 cubic meters (131 cubic yards) of low-level mixed waste is being stored on site as a result of the 
previous Mound defense program mission. Future generation is expected to total less than five cubic meters (6.6 
cubic yards). Tritium and plutonium-238 are the major radioactive contaminants present, although several dozen 
other isotopes have been used at the site. The mixed waste streams include the following streams and volumes: 
scintillation cocktail, 43.3 cubic meters (57 cubic yards); waste oils, 27.4 cubic meters (36 cubic yards); lead shapes, 
5 cubic meters (6.6 cubic yards); lead loaded gloves; trace amounts of metallic mercury; polychlorinated biphenyl 
kerosene; 1.1 cubic meters (1.4 cubic yards); and lab packs and other materials, 20 cubic meters (26 cubic yards). 

The low-level mixed waste at Mound will be treated by a combination of small onsite units, and the larger waste 
streams will be transported to commercial treatment facilities or to the Toxic Substances Control Act Incinerator in 
Oak Ridge, Tennessee. Scintillation cocktails and the waste oils will be treated by bulking and sending to a 
commercial mixed waste thermal treatment unit. Lead will be decontaminated and macroencapsulated, and mercury 
will be amalgamated. The polychlorinated biphenyl kerosene will be shipped to the Toxic Substances Control Act 
incinerator. Lab packs will be sorted and surveyed. 

Building 23 is the Mound low-level mixed waste storage facility. This Resource Conservation and Recovery Act 
compliant storage unit is in interim status and has sufficient capacity for the current inventory of mixed waste as well 
as anticipated future generation. Additionally, Building 23 has sufficient capacity to store, on a short-term basis, 
residuals generated from the treatment of inventoried waste. 
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Residuals from waste treated offsite will be transported directly to the Nevada Test Site or a commercial disposal 
facility. In addition, any mixed waste treated onsite, such as the mixed waste mercury being amalgamated in an onsite 
treatability study, will be sent to a commercial or a Department of Energy disposal site. 

Low-Level Waste 

Eighty percent of the low-level waste generated in FY 1995 was the result of environmental restoration activities. The 
Nuclear Material and Facility Stabilization program generated the remaining 20 percent. All of Mound Plant's low
level waste is generated onsite. The current backlog of low-level waste is 6,339 cubic meters (8,304 cubic yards) and 
the projected future generation over the life cycle of this baseline estimate is 147,141 cubic meters (192,755 cubic 
yards). 

Mound treats wastewater contaminated with alpha- and beta-emitting radionuclides at the Waste Disposal Building. 
Various onsite process and decontamination operations constitute the source of this liquid waste. The beta-emitting 
liquids are solidified in 55-gallon steel drums with portland cement and absorbent clay for disposal. The alpha
emitting contaminated liquids are treated by co-precipitation/flocculation and the resulting sludge is solidified with 
portland cement for disposal. The waste treatment at the Waste Disposal building is the only low-level waste 
treatment at Mound, and it is estimated to continue for the next 20 years. Presently, 220 cubic meters (288 cubic 
yards) of this solidified low-level waste are generated per year, but this rate will decrease towards the end of the 20 
years as the transition mission is completed. 

The inventory of this low-level waste is temporarily stored in onsite trailers, except for steel-boxed soils and sludges 
(which are stored outside until staged for shipment) and solidified high-activity tritium (which is stored in the Waste 
Disposal and Semi Works buildings). The boxes of soil and sludge are stored on a concrete pad west of Building 105 
and along the road near the Sewage Disposal Building, respectively. A new low-level waste storage and staging 
facility will be operational in FY 1996. This new facility, combined with the anticipated disposal of most backlog 
waste, will enable Mound to eliminate all or almost all of the trailers that are used for storage during FY 1996. By FY 
1997, the vast majority of Mound's low-level waste will be stored for just a short duration, allowing for 
characterization of the waste before shipment for offsite disposal. 

This report assumes that 1,605 cubic meters (2, 112 cubic yards) of low-level waste will be shipped to the Nevada 
Test Site and another 128,985 cubic meters (169,717 cubic yards) of low-level waste will be shipped to commercial 
facilities. Shipments of low-level waste are expected to continue through FY 2015. Presently, Mound is authorized 
to ship only contaminated soils, Sewage Disposal Building sludge, and solidified beta water; however, during FY 
1996 Mound expects to have most waste streams approved so that they can be shipped for disposal to Envirocare of 
Utah, and Nevada Test Site. 

OHIO 48 



Hazardous Waste 

The current major generators of hazardous waste include plant-wide safe shutdown activities, garage vehicle 
maintenance, and general facility maintenance. The wide variety of hazardous waste generated includes: 
laboratory/reagent-grade chemicals (acids, bases, oxidizers, flammable liquids, flammable solids, and miscellaneous 
toxins); waste oils (not regulated as hazardous waste in Ohio); polychlorinated biphenyl oils and transformers from a 
current site-wide replacement project; and various hazardous debris generated from process cleanout/teardown 
projects. The projected generation of hazardous waste is 1,511 cubic meters (1,988 cubic yards). No hazardous 
waste is expected to be generated past FY 2015. 

The Retort and Open Burn Unit Treatment Facility is used for the destruction of explosive components and secondary 
explosive waste. This unit will cease operation in FY 1996. Hazardous waste is collected and managed in a Resource 
Conservation and Recovery Act interim status storage facility until it is shipped offsite to commercial treatment 
and/or disposal facilities. 

Sanitary Waste 

Mound generates approximately 2,360 metric tons of solid sanitary waste annually. This number is expected to 
steadily decrease as the transition of the site is completed. This report assumes that a total of 22,960 cubic meters 
(30,21 0 cubic yards) will be generated at Mound. All sanitary waste is disposed of shortly after the time of collection 
at permitted commercial landfills. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 88';299Q agg' 39'9 ?Qll a gag 2Q31 

Transuranic Waste 
Storage and Handling 40 

Low-Level Mixed Waste 
Treatment 459 t5 
Disposal t98 t8 

Low-Level Waste 
Treatment 944 426 426 256 
Storage and Handling 182 20 
Disposal 1,559 496 418 218 

Hazardous Waste 
Treatment 177 26 
Storage and Handling 297 82 

Sanitary Waste 
Disposal 88 35 12 

Direct Program ManagemenVSupport 1,663 276 85 44 

Iqfal § RQA 1 aaa 849 §21 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

Direct Program Management/Support 
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EG&G Mound Applied Technologies, Inc. is responsible for operating the Radioactive, Hazardous and Mixed Waste 
Management programs at Mound. Waste addressed by these activities includes all transuranic and low-level 
radioactive waste, all Resource Conservation and Recovery Act and Toxic Substances Control Act hazardous waste, 
and all transuranic mixed and low-level mixed waste. Activities include treatment, storage, and disposal of all of the 
above waste streams in accordance with applicable laws and Department of Energy Orders; generation, collection, and 
maintenance of required records; maintenance of storage facilities; communication of waste acceptance criteria to 
plant generators; and preparation of National Environmental Policy Act and Safety Analysis Report documentation. 
In addition, the Waste Management oversight of the Mound Waste Minimization program identifies activities 
necessary to maintain and train an adequate staff of qualified personnel to perform the tasks required. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

Current staffing requirements, presented in the following table, represent a site-wide mix of Department of Energy 
site operation contractors and subcontractors hired to provide specific environmental restoration expertise. The 
Department of Energy work force consists mainly of managers, engineers, and scientists. This arrangement supports 
the oversight of site operations and the management of the interfaces between regulators. The contractor staff is 
mostly a mix of professional staff and labor that conducts the day-to-day site operations and plans and performs site 
remediation. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

EG&G Mound Applied Technologies, Inc. is the Maintenance & Operating contractor for the Mound Plant under 
contract with the Department of Energy. It is responsible for completing work on Environmental Management 
programs at the site, as the Department of Energy directs. The existing contract with EG&G will expire in September 
1996, and EG&G will be replaced with a contractor who is highly motivated to perform environmental remediation 
and transition of the site from the Department of Energy. However, the Department of Energy is committed to using 
contract reform initiatives that have been developed elsewhere in the complex to ensure that reasonable remediation 
costs are maintained. The Department of Energy has also initiated a process to solicit and incorporate the values, 
objectives, and concerns of all stakeholders impacted by operations at the Mound Plant, including site labor, local 
government, the public, and organizations tasked with reuse of the facility. 
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Future Full-Time Equivalent Needs 

Beginning in FY 1999 and continuing throughout final remediation and transition of the Mound plant, the mix of 
Full-Time Equivalents for the site will reduce and change. As Mound continues its nuclear material and facility 
stabilization disposition activities through FY 1999, the number of Full-Time Equivalents associated with this area 
will continue to decline and then drop off dramatically with the completion of these activities in FY 2002; conversely, 
as facilities shut down and become part of the environmental restoration and decommissioning efforts, an increase in 
Full-Time Equivalents will occur. Environmental restoration activities and the Full-Time Equivalents associated with 
these ~~fforts will peak at about the same time as full completion of facility stabilization activities in FY 2002 and 
decrease through completion of restoration activities. Waste management activities and Full-Time Equivalents will 
continue to decline through FY 1999, after which time a minimal staff will be maintained. Landlord activities and the 
Full-Time Equivalents associated with these programs will continue to decline through FY 1999, after which time 
they are expected to remain relatively constant until sale of the site. The existing unionized labor force will remain 
relatively constant until FY 2000 when much of the site will no longer be under Department of Energy control. Other 
specialties, particularly engineers and scientists, will stabilize in about FY 2000 and will remain fairly constant 
through the completion of the contract. The focus during this period will be on decommissioning and final 
remediation of the site. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Mound Plant. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Nuclear Malena! and Faclity Stablization 
Envlrortnental Restoration 
Waste Management 
Tgtnl 

Nuclear Matenaland Facllty Stabllzation 
Envlrortnental Restoration 
Waste Management 

D'llt3 999 
24,356 
73,760 

5,608 

'93 7?3 

eyagan 
1,773 

aggs 
14,906 
43,024 

1,393 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

0'Ut3009 399' agtp 3Qll agag a pan 
Nuclear Matenal and Facllly Stabllzation 283 173 59 232 98 52 
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• Total Life Cycle Is the sum of the annual costs In constant FY !996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

agag 
4,434 

'9'' 

a gap 
52 

apt' 

LIJeGm'a* 
416,516 
892,912 

42,308 

Life SW'f 
4,846 

The 1996 life-cycle estimate of $1.4 billion for the Mound Plant represents a 35 percent reduction from the 1995 life
cycle estimate of $2.1 billion. 
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Waste Management program activity costs reductions reflect the reduced mission assignment of the Mound Plant as 
the transition begins to convert Mound from a Department of Energy production facility to a commercial site. 
Environmental Restoration cost estimates are approximately 73 percent higher than the 1995 report estimates because 
of the inclusion of information on decommissioning activities that did not appear in the 1995 report. Also, direct 
program management support costs have been captured in each program estimate rather than in a separate line item. 
See the Comparison Table on the following page for additional life-cycle cost information. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 424,086 11,477 421,361 8,752 2 

Environmental Restoration 541,183 25,745 892,912 377,474 73 

Waste Management 171,374 11,477 42,308 -117,589 -74 

Landlord 805,211 - - - -

Program Management 2 200,635 8,016 - - -

Site Total 2,142,490 45,238 1,356,581 -740,671 -35 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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PIQUA NUCLEAR POWER FACILITY 

The Piqua Nuclear Power Facility is located on the bank of the Great Miami River in the town of Piqua, Ohio, 
approximately 55 kilometers (34 miles) north of Dayton. 

1997 Congressional Request 

Pleasant 
.,__..__Hill 

LOCALITY MAP 

Lockington 

SMILES 

8 KILOMEIUS 

Estimated Site Total 

(Thousands of Current Year Dollars) 

Fletcher 

Casstown 

N 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX'!ftt2PPP agga 3Q1Q a gag agag 
Envlrorvnental Restoration 12 12 12 12 10 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The Piqua Nuclear Power Facility contained a 45.5-megawatt (thermal) organically cooled and moderated reactor 
built and operated as a demonstration project by the Atomic Energy Commission between 1963 and 1966. The 
Facility was owned by the Atomic Energy Commission and operated under contract by the City of Piqua. In 1966, the 
Commission discontinued Facility operations and terminated the contract with the City of Piqua for operation and 
maintenance of the facility. Between 1967 and 1969 the Piqua Nuclear Power Facility was dismantled and 
decommissioned. At that time, the reactor fuel coolant and most of the radioactive materials were removed from the 
site. The reactor vessel and the spaces between the vessel and cavity liner were then filled with dry quartz sand. 

The only current activities at the Piqua Nuclear Power Facility are the annual surveillance and monitoring conducted 
by the Environmental Management program. The minimal landlord activities associated with this facility are the 
responsibility of the City of Piqua. 

FUTURE USE 

Environmental management activities at the Piqua Nuclear Power Facility are currently scheduled to end in FY 2018. 
This report expects that the facility will be transferred to the City of Piqua, Ohio. Because the use of the property 
carries an absolute prohibition against breaching the barrier that encloses the radioactive source, this report assumes 
that future use is limited to Controlled Access. 

ENVIRONMENTAL RESTORATION 

There is currently no contamination in evidence outside the containment structure at the Piqua Nuclear Power Facility. 
Radiological contaminants consist of activation products dispersed in the stainless materials that constituted the 
reactor vessel and its internals. Lesser amounts of activation products are dispersed in the carbon steel thermal shield 
and guard vessel that surrounds the reactor vessel. The inventory of primary radionuclides remaining in the storage 
structure includes iron-55, cobalt-60, carbon-14, and beryllium-1 0. 

Although the potential is minimal for transporting radioactive materials stored in the reactor complex to the 
environment, under the terms of the lease agreement between the U.S. Government and the City of Piqua, the 
Department of Energy is responsible for the nuclear safety of the land and structures. The Chicago Operations Office 
is responsible for implementing remedial measures should contamination be detected outside the facility. At this time, 
the results of annual surveillance and maintenance activities conducted verify that there has been no detectable release 
to the environment from the decommissioned facility. 

Long-Term Surveillance and Monitoring 

Long-term surveillance and monitoring activities consist of annual collection and analysis of radiological smears, 
sump water and sludge samples, facility tap water samples, radiation surveys, radon samples, and visual inspection of 
the containment structure. These activities are expected to conclude in FY 2018. This estimate assumes No Further 
Action beyond this date. 

Environmental Restoration Activities Cost Estimate 

(F/ve-Yur Averages, Thousands of Constant 1996 Dollars) 

39'' agaq 393' a eaR 
LongTermSurwll.andMonltorinp 12 12 12 12 10 288 

• Tots/ Llls Cycle Is the sum of the annual costs In constant FY 1996 dollsrs. 
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Direct Program Management/Support 

Program management and support at the Piqua Nuclear Power Facility consists of an annual review of the subcontract 
for sampling and inspection, and review of the analytical results. These activities are accomplished by the 
Department's Chicago Operations Office staff on a level-of-effort basis. The cost for these activities is minimal and 
is based on the planning and implementation activities necessary to conduct once-a-year surveillance and maintenance 
activities. These activities are included within the estimated long-term surveillance and monitoring cost. 

DESCRIPTION OF PERSONNEL 

Because only two technicians are required to spend two days per year at this facility, these activities are included 
within the personnel estimate in the Chicago Operations Office site summary. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Piqua Nuclear Power Facility. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
aggs 2Q1Q 2Q15 a gag a gas a gag I i'G'Y'i''* 

Environmental Restoration 12 12 12 12 10 288 

·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The cost estimates for the Piqua Nuclear Power Facility in the FY 1996 Baseline Environmental Management Report 
reflect no major changes in scope, technical approach, or major assumptions from information presented in the FY 
1995 report. The 106 percent increase in the life-cycle cost estimate is primarily due to an extension of the scheduled 
completion date of Environmental Restoration program activities from FY 2005 in the FY 1995 report to FY 2018 in 
this report. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 152 12 288 148 106 

Waste Management - - - - -

Landlord - - . - -

Program Management 2 - - - - -

Site Total 152 12 288 148 106 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant program 

(Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost estimate tables 
for the FY 1996 Baseline Report. 
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PORTSMOUTH GASEOUS DIFFUSION PLANT 

The Portsmouth Gaseous Diffusion Plant is located in south central Ohio, approximately 32 kilometers (20 miles) 
north of Portsmouth, Ohio, and 112 kilometers (70 miles) south of Columbus, Ohio. The site is situated on a 
1,483-·hectare (3,708-acre)federal reservation approximately 6.5 kilometers (4 miles) south of the Village of 
Piketon. 

Environmental Restoration 

1997 Congressional Request 

I 
1DIIto.II!JIIS 

LOCALITY MAP 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~lii·iQQQ aQQi ag~g auu a gag iiQill 
EnviroM'Iental Restoration 65,793 65,593 274,333 301,952 5,945 63,346 
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Environmental Restoration 414 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

Construction of the Portsmouth Gaseous Diffusion Plant began in late 1952 to expand the Federal Government's 
gaseous diffusion program already in place at Oak Ridge, Tennessee and Paducah, Kentucky. The facility was built to 
increase the production of enriched uranium at rates substantially above the other two facilities because highly
enriched uranium was required for use in nuclear submarine reactors, and low-enriched uranium was needed for 
commercial nuclear power plants. The first process cell went online in September 1954. A gas centrifuge uranium 
enrichment program was initiated in the early 1980s at Portsmouth. However, full operation was never implemented 
for the centrifuge process. 
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Currently, the Portsmouth Gaseous Diffusion Plant has two primary missions. The first mission continues to be the 
enrichment of uranium by a gaseous diffusion process. Since 1991, the plant has produced only low-enriched uranium 
for use as fuel in commercial nuclear power plants. On July 1, 1993, the United States Enrichment Corporation, a 
government corporation formed under the Energy Policy Act of 1992, assumed operations of the production portion 
of the plant. The Department of Energy retained responsibility for environmental restoration and related waste 
management activities which comprise the second primary mission of the plant. These activities focus on 
environmental remediation efforts; environmental compliance; storage, treatment, and/or disposition of waste; and the 
decommissioning of inactive and surplus facilities. 
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This estimate for decommissioning the Portsmouth Gaseous Diffusion facilities assumes an approach for recycling 
process equipment and other radioactive metals into usable products and onsite disposal of low-level and mixed 
radiological waste from decommissioning activities. Although this estimate is preliminary, and not yet in the 
Environmental Restoration life-cycle baseline, it adopts a simpler and less restrictive approach to dealing with these 
radiologically contaminated facilities. This estimate assumes that the plant will discontinue production in FY 2005, 
and that decommissioning work can begin as early as FY 2007. However, the actual timing of the shutdown of 
operations has not been decided. This estimate assumes that the Department's Environmental Management program 
will assume landlord responsibilities at the site in FY 2005 and will continue in this capacity until decontamination 
and decommissioning activities are complete. All waste management activities at the Portsmouth Gaseous Diffusion 
Plant are included within the scope of the Environmental Restoration program. 

Landlord activities are the responsibility of the Department of Energy's Uranium Enrichment program's. This report 
assumes that responsibility will continue until the shutdown of operations, when it will transfer to the Environmental 
Restoration program. 

FUTURE USE 

Future land use of the site will be determined at a later date. However, since long-term surveillance, maintenance, and 
institutional controls will continue indefinitely, limiting future uses, this report assumes that the Federal Government 
will use the site for some type of Industrial use. 

FUTURE USE MAP 
Legend 
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The decommissioning estimate in this report assumes that all gaseous diffusion facilities will be removed to grade. 
The site landscape will be significantly changed; low disposal mounds will be located where former structures stood. 
To the extent practical, auxiliary building rubble will be placed in one of the process building mounds. An onsite 
disposal cell for decommissioning waste will undergo closure and will be under long-term monitoring. Other facilities 
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(e.g., centrifuge facilities) will be reused for other restricted activities consistent with the stakeholders' land-use 
decision for the site. 

ENVIRONMENTAL RESTORATION 

Corrective actions are being performed at the Portsmouth facility in compliance with the Resource Conservation and 
Recovery Act, under the oversight of the Environmental Protection Agency and the Ohio Environmental Protection 
Agency. The site has not been placed on the National Priorities List; therefore, the Comprehensive Environmental 
Response, Compensation, and Liability Act is not the primary driver for cleanup actions. 

The cleaning and changeout of process equipment at the Portsmouth Plant generated spent solvents and other 
contaminants that were disposed of in onsite landfills and surface impoundments. The contaminants include 
chlorinated solvents, such as trichloroethylene, chlorinated solvents mixed with radionuclides in low concentrations, 
metals, and polychlorinated biphenyls. Additional sources of contamination are uranium deposits in process 
equipment and radionuclides in buildings, cooling towers, burial grounds, and wastewater ponds. Trichloroethylene is 
the main contaminant of concern in the ground-water systems at the Portsmouth site. To date, no ground-water 
contamination has migrated offsite. 

To facilitate the remediation and restoration process, the site was divided into four quadrants, based in large part on 
ground-water flow. Quadrants with greater potential risk from ground-water contamination were designated as higher 
priority and were investigated first. Since the development of investigation and corrective measures, the regulatory 
agencies have begun to approach remediation on a unit-by-unit basis; therefore, the site will be described below as a 
whole. 

The scope of the Environmental Restoration program incudes the costs associated with characterizing, packaging and 
shipping waste. The treatment, storage, and disposal of waste shipped offsite to commercial facilities is also included 
within the scope of the Environmental Restoration program at Portsmouth. 
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Remedial Action 

Decommissioning 
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Quadrants I-IV 

ASSESSMENT 

Major Environmental Restoration Activity Milestones 

TASK COMPLETION DATE 
Fiscal Year 

2020 
2035 
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All four quadrants at the Portsmouth Gaseous Diffusion Plant have been characterized through sampling from more 
than 550 ground-water monitoring wells and over 400 soil borings. A second, confirmatory phase of the investigation 
was completed at the plant in 1994. Other investigations have also been completed in conjunction with the Resource 
Conservation and Recovery Act corrective action process. An extensive air quality investigation was conducted where 
a total of 15 ambient air samplers and 7 radionuclide samplers were installed at onsite and offsite locations to collect 
data on air quality. A baseline ecological risk assessment was conducted to study the creeks, aquatic life, surface 
waters and sediment toxicity, plants, animals, endangered species, and wetlands at and near the plant. A study to 
determine background levels of naturally occurring radionuclides and metals was conducted in FY 1994 to assess 
environmental conditions surrounding the plant. Samples were taken from 20 different locations that were pre
approved by the regulatory agencies, to provide information on radionuclides and metals and help determine 
background levels in establishing cleanup levels at the plant. 

Sampling performed as part of the environmental restoration efforts has determined that soil and ground water 
underlying some areas of the plant have been contaminated with various solvents, such as trichloroethylene, that were 
commonly used to degrease equipment. To a lesser degree, uranium, technetium, and metals have also been detected 
in soils and ground water. Two aquifers beneath the plant store and supply ground water; one is shallow and one is 
deep. To date, studies indicate that ground-water contamination is limited to the shallow aquifer, which is not of 
sufficient volume to be used for drinking water. Offsite sampling has shown residual minor levels of radiological 
contamination in some stream sediments but not at concentrations that pose a health risk to the public. Risk assessors 
have determined that remediation of these low levels of contaminants would cause more negative impact to the 
ecosystems in the streams than would leaving the soils undisturbed. Offsite residential well sampling has not detected 
any contamination. The air study showed no unacceptable risks to humans or the environment. 

A ground-water protection program has been established for the Portsmouth site. Its purpose is to coordinate and 
support environmental restoration projects concerned with or affecting the ground water. This program is also 
responsible for operating and maintaining the ground-water treatment facilities at the Portsmouth Plant. This 
program also manages any interim actions required to stop the migration of ground water offsite. Ground water is 
sampled at specific wells installed in and around the plant to determine the extent of any contamination, to identify the 
contaminants, and to determine their sources. The potential release site investigations performed for the 
environmental restoration activity helped the characterization effort. Additional ground-water sampling and modeling 
have also been performed to monitor the rate of contaminants and to determine the extent of contamination. A 
ground··water remediation project currently under construction will test different methods of passive contaminated 
ground··Water treatment. Upon completion of the treatability tests, a plan for enhanced ground-water remediation will 
be prepared. This report assumes that all assessments for Quadrants I-IV will be completed by FY 2020. 
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REMEDIAL ACTION 

Soon after environmental restoration started, five of the potential release sites were identified as requiring no further 
action. Since then, eight more sites (chromium sludge lagoons, a landfill for the disposal of contaminated materials, a 
landfill for the disposal of classified materials, an incinerator, chromium sludge monocells, a restricted waste storage 
facility, a waste oil tank, and a storage facility) have been certified for closure. Remedial actions have been completed 
at four other sites (an unrestricted waste storage facility, a chromic acid tank, a solid waste landfill, and an engineered 
cap over a landfill). Interim measures were implemented to contain contaminants, including construction of an in
ground slurry wall and a seep collection system. 

Ten underground and above-ground storage tanks were within the scope of the environmental restoration activity at 
Portsmouth. Three of these tanks were never placed into service and were removed. One underground storage tank 
did not pass tightness tests and has been removed. Six abandoned above-ground storage tanks were also demolished. 
Surrounding soils were characterized and, where necessary, excavated and treated according to regulatory limits on 
petroleum contamination in soil. 

Remedial actions are under way or are being planned for seven other potential release sites, including two holding 
ponds, a radiological storage yard, a neutralization pit, a waste neutralization pit, a waste oil tank and facility, and an 
oil biodegradation plot. Individual units that may require remediation in the future are as follows. 

The X-120 Goodyear Training Facility was part of the original construction of the plant and included the training 
center, a paint shop, a welding shop, a sheet metal shop, and two warehouses. All the structures associated with this 
facility were demolished and removed during the Gas Centrifuge Enrichment Plant construction activities in the early 
1980s. Contaminants identified in the investigation were arsenic and antimony in surface soil. If the regulatory 
agencies decide that remediation is needed, this report assumes that activities will be completed by FY 2025, and that 
soil will be excavated and moved to an onsite landfill. 

The X-626 Recirculating Cooling Water Pump House and Cooling Tower consists of approximately 651-square 
meter (777 square yards) pump house and an eight-cell cooling tower with associated catch basin. Surface soil 
contamination of cadmium and beryllium was found in surface soil approximately 25 meters (33 yards) northwest of 
the pump house. This estimate assumes that the remedial action will include excavating soil, with disposal to an 
offsite Resource Conservation and Recovery Act landfill, solidification/stabilization and onsite disposal, or soil 
washing and disposal onsite. 

The 5-Unit Investigative Area consists of an area of ground-water contamination under five solid waste management 
units in the central part of the plant located east and south of the X-326 Process Building. Contaminants included 
seven inorganics (antimony, arsenic, beryllium, cadmium, chromium, thallium, and vanadium) and five organics 
(acrolein, chloroform, 1, 1-dichloroethene, tetrachloroethene, and trichloroethene ). A decision regarding a specific 
remedial action is not expected until FY 1996 or later. However, this estimate assumes that ground-water remediation 
will include some form of collection and treatment, with disposal through the plant water treatment system. Treatment 
may require additional facilities beyond those presently operating at the plant. 

The X-747F Miscellaneous Materials Storage Yard is a 3.6-hectare (9.1-acre) area located south of the X-720 
Maintenance Building. It consists primarily of open grassy areas, with some patches of asphalt and gravel. It is used 
to store miscellaneous equipment and material. Ground-water contamination from beryllium, cadmium, chromium, 
and vanadium was found during investigation. A decision regarding a specific remedial action is not expected until 
FY 1996 or later. However, this estimate assumes that the remedial action will include some form of ground-water 
extraction and treatment. This approach would require installing vertical or horizontal wells and might also require 
treatment equipment not already available onsite. 

The X-633 RCW Pump House/Cooling Towers have operated since 1955 and are located northeast of the X-333 
Process Building. Investigation found ground-water contamination from 10 inorganics: (arsenic, beryllium, cadmium, 
chromium, lead, nickel, silver, thallium, vanadium, and zinc). A decision regarding a specific remedial action is not 
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expected until FY 1996 or later. However, this estimate assumes that the remedial method will include some form of 
ground-water extraction and treatment. Installation of vertical or horizontal wells would be needed as well as 
treatment equipment not presently in service at the plant. 

The X-744G Bulk Storage Building, which was built as a pipe yard, is located southeast of the X-333 Process 
Building. X-744G is an 8,184-square meter (9,768-square yard) building that has been in service since 1956. From 
1957 to 1992, it warehoused uranium hexafluoride cylinders. From the late 1960s until 1981, part of the facility was 
used to melt aluminum parts into aluminum ingots. In 1992, all Resource Conservation and Recovery Act-hazardous 
waste was removed from the building, and it has most recently been used for a waste sorting project. Investigation 
showed ground-water contamination with seven inorganics (arsenic, beryllium, cadmium, lead, nickel, thallium, and 
vanadium) and one volatile organic compound (trichloroethane). A decision regarding a specific remedial action is 
not expected until FY 1996 or later. However, this estimate assumes that remedial action will include some form of 
ground-water extraction and treatment. This approach would require installing vertical or horizontal wells and might 
also require treatment equipment not already available onsite. 

The 7 .. Unit Area consists of seven facilities consolidated to investigate a plume of ground-water contamination. The 
area includes the X-700 Chemical Cleaning Facility, the X-700 TCFJTCA Outside Storage Tank, the X-700 
Chemical and Petroleum Storage Containment Tanks, the X-701 C Neutralization Pit, the X-705 Decontamination 
Building, the X-720 Maintenance Building, and Process Waste Lines from X-700 and X-705. These facilities have 
been used for over 30 years. The ground water in the 7-Unit Area is contaminated by the following substances: 
antimony, arsenic, beryllium, chromium, 1, 1-dichloroethane, 1 ,4-dioxane, lead, nickel, technetium-99, trichloroethane, 
and vanadium. A decision regarding a specific remedial action is not expected until FY 1996 or later. However, this 
estimate assumes that the remedial action will include some form of ground-water extraction and treatment. This 
approach would require installing vertical or horizontal wells and might also require treatment equipment not already 
available onsite. 

The X-720 Maintenance and Storage Building was constructed in 1954. It is used for carpentry, repair, and 
maintenance work. In addition to the ground-water contamination noted in the previous paragraph, soil contamination 
by arsenic was discovered approximately 2 meters (3 yards) south of the building near the central portion of the 
building. A decision regarding a specific remedial action is not expected until FY 1996 or later. However, this 
estimate assumes that the remedial action will involve excavating soil and disposal in the onsite landfill. Remedial 
action might also involve in situ solidification/stabilization and deed restrictions. 

The X-615 Abandoned Stationary Sewer Treatment Facility treated sewage from the plant from inception until 
deactivation in 1982. The investigation determined that potential contaminants associated with this unit include 
uranium and polychlorinated biphenyls. A decision regarding a specific remedial action is not expected until FY 1996 
or later. However, this estimate assume that the remedial action will involve extracting soil that could be disposed of 
in an onsite landfill. 

The Peter Kiewit Landfill, used from approximately 1953 to 1968, is located about 61 meters (66 yards) east of the 
XT -84 7 Gaseous Centrifuge Enrichment Plant Construction Warehouse and west of Big Run Creek. It was first used 
as a salvage yard and trash disposal area during initial construction of the plant, and subsequently as a sanitary 
landfill. The investigation determined the presence of potential contaminants in surface seeps along the southeastern 
boundary of the landfill. Interim remedial measures were undertaken at the landfill in FY 1994 to relocate a section of 
Big Run Creek away from the landfill and install a leachate collection system. Potential contaminants from the 
landfill include arsenic, vinyl chloride, Aroclor 1260, benzo, a, pyrene, and uranium in surface soil. No contaminants 
were identified in ground water outside of the landfill area. However, since ground-water modeling indicates potential 
ground-water interaction with the landfill material leading to the formation of seeps and a potential for ground-water 
contamination, remedial alternatives should consider the prevention of migration of contaminants into ground water. 
A decision on corrective action is not expected until late 1995 or 1996. However, this estimate assumes that the 
remedial action will include capping with possible vertical barriers to prevent ground-water flow through the landfill. 
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The X-701 B Holding Pond and Retention Basins include one unlined holding pond and two unlined retention basins 
located southeast of the X-333 Process Building. The holding pond was used from 1954 to 1988 to neutralize 
solutions and wastewater containing acids, metals, and solvents. Beginning in 1972, the wastewater was treated using 
a lime mixture to neutralize the acids, causing sludges and solids to settle in the holding pond. When the holding pond 
reached capacity, sludges and solids were dredged and placed in two adjacent retention basins. The East Basin 
received waste from 1973 until1980. The West Basin received waste from 1980 through 1985. Resource 
Conservation and Recovery Act closure of the unit began in FY 1989. Phase I was completed in FY 1991. It 
consisted of removing the sludge from each of the ponds and subsequently containerized. Phase II consists of 
constructing a ground-water pump and treatment facility and in situ treatment of the soils in the bottom of the holding 
pond. Soil treatment was not possible with the thermally enhanced vapor extraction method and another remediation 
method is being evaluated. After treatment, a permanent, multilayer clay cap is planned to cover the unit. Ground
water contaminants include 10 inorganics (antimony, arsenic, beryllium, cadmium, chromium, lead, nickel, selenium, 
thallium, and vanadium) and one volatile organic compound (trichloroethane). A decision regarding a remedial action 
will not be made until FY 1996 or later. However, this report assumes that remedial action will include a combination 
of ground-water extraction and treatment, as well as soil treatment and capping. 

The X-611A Lime Sludge Lagoons consist of three unlined sludge retention lagoons constructed in 1954 to receive 
waste lime sludge from the X-611 Water Treatment Plant. Located northeast of the main plant facility near Little 
Beaver Creek, the lagoons received sludge until 1960. For one to two years, the lagoons also received recirculating 
cooling water and chromium-contaminated lime sludge. Investigations indicated contaminants, including chromium, 
beryllium, and polychlorinated biphenyls. Currently, the site is awaiting a Preferred Plan (a pre-Record of Decision 
document issuing the recommended alternative) from the Ohio and U.S. Environmental Protection Agencies. 
However, this estimate assumes that the remedial action will involve filling the lagoons to establish a modified prairie 
environment. 

Other units may be included in a list of remediation sites by regulatory direction. Decisions regarding other sites will 
not be made until FY 1996 or later. This report assumes that all remedial actions for Quadrants I-IV will be 
completed by FY 2035. 

This baseline report assumes that approximately 3,914,589 cubic meters (5,128,112 cubic yards) of hazardous 
ground water will be left in the area of containment after the completion of remediation and surveillance and 
maintenance. This report also assumes that 8,548 cubic meters (11, 198 cubic yards) of solid hazardous waste and 
170 cubic meters (223 cubic yards) of solid low-level mixed waste will be generated by these activities. However; 
approximately 51 ,500 cubic meters ( 67,465 cubic yards) of hazardous ground water will be removed and treated, 
along with 284 cubic meters (372 cubic yards) of other hazardous liquids and 10,685 cubic meters (13,997 cubic 
yards) of hazardous solids. 

This report further assumes that 51,604 cubic meters (67,601 cubic yards) of low-level radioactive waste solids and 
375 cubic meters (491 cubic yards) of low-level mixed waste solids will be removed, most of which is metal and 
debris, and that approximately 439 cubic meters (575 cubic yards) of sanitary waste will be generated as a part of the 
remedial action and surveillance and maintenance activities. All costs associated with the transporting and disposing 
of these materials is included within the scope of the Environmental Restoration program. 

Decommissioning 

This report assumes that when uranium enrichment processes are no longer needed, the Department of Energy will 
shut down and decommission the Portsmouth Gaseous Diffusion Plant. Under the provisions in the United States 
Enrichment Corporation lease, stabilization and shutdown activities are the responsibility of the Enrichment 
Corporation, except for legacy contamination. During the transition phase, the Department of Energy's 
Environmental Management program will remove all polychlorinated biphenyl-contaminated oils, lube oils, freon, and 
other hazardous materials and uranium deposits from the facilities. 
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The Department of Energy recently used several different scenarios to reevaluate the estimate for decommissioning 
the gaseous diffusion facilities. The scenario described in this report uses a new approach for recycling process 
equipment and other radioactive metals into usable products. It also includes the onsite disposal of low-level and 
mixed radiological waste. 

The regulatory strategy for decommissioning is based on the May 22, 1995 joint Department of Energy and 
Environmental Protection Agency policy on decommissioning under the Comprehensive Environmental Response, 
Compensation, and Liability Act. This policy provided guidance that indicated a preferred method of conducting 
decommissioning actions at Department of Energy sites, namely that these activities would be conducted as non time 
critical removal actions with the associated Engineering Evaluation/Cost Analyses and Action Memorandum prepared 
to document decisions. Under the Comprehensive Environmental Response, Compensation, and Liability Act actions, 
the analyses will have to incorporate National Environmental Policy Act values and comply with the substantive 
provisions of all applicable or relevant and appropriate requirements, including public involvement. 

As noted in the National Contingency Plan, the Comprehensive Environmental Response, Compensation, and 
Liability Act process provides for compliance with the substantive provisions of "applicable or relevant and 
appropriate requirements" unless compliance waivers are obtained from the appropriate regulatory agencies. Onsite 
Comprehensive Environmental Response, Compensation, and Liability Act actions are exempt from permits. In 
reference to decontamination and decommissioning, this would mean that permits would not be required for air 
emissions, wastewater dischargers, or similar activities. Instead, the substantive portions of the laws governing these 
resources would be applicable, and the removal process would not be delayed because of lengthy permit review and 
approval requirements. 

The first major phase of decontamination will be the removal of the major components from the process buildings. 
These major components include motors; cell housing and structural framing; compressors and converters; piping and 
valves; instrumentation, instrument panels, and tubing; support equipment; electrical equipment; utilities systems and 
ventilation systems. In general, all equipment will be removed in one piece unless it is more efficient to section it for 
removal. The process piping and equipment will be cut loose so that it can be removed from the cell. This report 
assumes adequate purging and the use of portable high-efficiency particulate air ventilation systems to allow workers 
to perform without respirators. 

Safeguards and security requirements, including nuclear material control and accountability practices, for enriched 
uranium are streamlined to the extent necessary to allow the equipment removal and recycle contractors to perform 
their work unimpeded. Contamination control will be adhered to so that the removal process does not cause trackout 
problems or additional cleanup work before the structure can be demolished. 

Following the removal of equipment, the Department will remove loose contamination from the internal structure 
components (for example, walls, floors, roofs) with a water spray and/or steam cleaning. The wash water will be 
collected, recycled to the extent possible, treated, and discharged. The Department will dispose of sludges in the 
onsite disposal cell. 

Buildings constructed with transite siding will require removal of these asbestos-containing materials prior to 
structural demolition. The transite siding and other building materials will be wrapped and placed in storage prior to 
the demolition of the above-grade structure. 

All of the gaseous diffusion process buildings will be demolished down to their concrete slabs. Nonprocess buildings, 
buildings that contain nonradiologically contaminated equipment, and process buildings can be demolished by 
conventional methods that use heavy equipment such as wrecking balls. In most cases, segregation of structural steel 
for recycle will take place during or after demolition, using heavy equipment. Demolition rubble will be used for in
place backfill in cavities and/or will be left on the slabs-on-grade and covered with a vegetative layer. All below
grade structures remain with utility lines conduit, trenches, etc. capped off and left in-place. The demolition fill will 
not be placed in a manner that will provide an adequate foundation for future development. However, no free liquids 
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will be left in the rubble. This report assumes that approximately 269,178 cubic meters (352,623 cubic yards) of low
level mixed waste metal and rubble/debris will be left in place. 

The Department will transport metal materials removed from the buildings, including structural steel removed during 
building demolition, to Nuclear Regulatory Commission-licensed recyclers. The metal will be disassembled as 
necessary, sized, smelted, milled, recycled where economically feasible, rolled, and fabricated into use for products 
such as storage and disposal boxes, barrels, and pallets. Melt slag and any unused metals will be transported to back 
to Portsmouth for disposal. Radiologically contaminated metal waste from recycling will be disposed of in the onsite 
disposal cells. 

Certain metals or components, such as structural steel and electrical system cables will be evaluated for release and 
recycle as not contaminated. Process system electrical motors will be processed by licensed recyclers for 
decontamination and released if deemed technically achievable and economically advisable. 

If generation of containers/products from the recycling process exceeds the short-term demand, all excess inventory 
will be returned to the plant and managed until needed. This estimate assumes that all decontamination and 
decommissioning activities at the Portsmouth Gaseous Diffusion Plant will be completed by FY 2025. 

This report assumes that decommissioning activities at the Portsmouth facilities will generate low-level mixed waste, 
low-level waste, hazardous waste, polychlorinated biphenyl waste, asbestos waste and sanitary waste. 

Metals removed from the buildings will be smelted, and the resulting slag will be disposed of in the onsite cell. With 
proper metallurgical processes, radioactive contaminants migrate to the slag during smelting, with the exception of 
technetium-99 which migrates to the metal. Other materials and debris that cannot be recycled will also be disposed 
of in the cell. All waste that will be disposed of in the cell is either low-level waste and/or mixed waste. 

Small levels of fixed radioactive contamination will remain on building structures (mainly concrete). An assessment 
of the amount of residual contamination left at the building sites will be performed in the Streamlined Risk Evaluation 
in the Engineering Evaluation/Cost Analysis to ensure that contamination left onsite will not pose an unacceptable 
risk to human health and the environment. 

Treatment, Storage, and Disposal 

The Environmental Restoration program directs the safe, treatment, storage, and disposal of waste generated by past 
operations and current environmental restoration projects. The United States Enrichment Corporation has operated 
the Portsmouth Gaseous Diffusion Plant since July 1993 and is responsible for waste from normal plant operations. 
Waste generated by operations prior to July 1993, as well as environmental restoration-generated waste, remain the 
responsibility of the Department of Energy. 

All waste generated is characterized and labeled by type at the site of generation. All waste shipped offsite for 
disposal must be certified to meet the acceptance criteria for disposal at the particular disposal facility. Because of the 
nature of the work performed at the Portsmouth Gaseous Diffusion Plant, the following waste types are generated and 
stored at the onsite: low-level radioactive waste, hazardous waste, low-level mixed waste, polychlorinated biphenyl 
waste, polychlorinated biphenyl-radioactive waste, asbestos waste, and conventional sanitary waste. 

Waste minimization activities at the Portsmouth Gaseous Diffusion Plant consist primarily of recycling projects and 
segregation techniques. Current recycling projects involve cardboard, aluminum cans, waste office paper, and spent 
fluorescent light bulbs. Projects being prepared are recycling polychlorinated biphenyl materials, such as 
transformers and capacitors for the metal, and recycling the lead metal waste stream from lead-acid batteries. Other 
projects such as scrap metal recycling are still in the planning stages. 
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This report assumes that low-level waste and low-level mixed waste resulting from remedial actions and Waste 
Management program activities will be temporarily stored at Portsmouth until they can be transported to offsite 
commercial facilities. This report assumes that low-level and low-level mixed waste generated from the 
decommissioning of the gaseous diffusion facilities will to be disposed in the onsite disposal cell. This estimate 
assumes that approximately 88,904 cubic meters (116,464 cubic yards) of solid low-level waste, 222 cubic meters 
(291cubic yards) of solid low-level mixed waste and 14,507 cubic meters (19,004 cubic yards) of other unknown 
solids: and liquids are either currently in storage, or will be generated and sent to the Waste Management program due 
to legacy and ongoing activities at Portsmouth awaiting shipment applicable to offsite facilities. 

Low-level and mixed radiological waste from decommissioning the Portsmouth facilities will be disposed of in an 
engineered facility. The engineered disposal facility will be located onsite so that any resulting low-level waste or 
mixed waste generated from the recycle process can be placed in the cell. Instead of the traditional permitting process, 
a Comprehensive Environmental Response, Compensation, and Liability Act Remedial Investigation/Feasibility 
Study, followed by a Record of Decision will be performed as part of the Comprehensive Environmental Response, 
Compensation, and Liability Act process. One of the goals of this process is to pre-qualify the waste for placement in 
the onsite disposal cell and to identify any waste streams that are not appropriate for onsite disposal. This report 
assumes that approximately 651,562 cubic meters (853,546 cubic yards) of low-level waste metal and other solid 
debris will be removed from the facilities. 

Liquid hazardous waste is currently being sent to the K-25 Site in Oak Ridge, Tennessee, where it is treated at the 
Toxic Substances Control Act Incinerator. Disposal of the treatment residue is being handled by K-25 Site personnel. 
Other hazardous waste will be shipped to permitted commercial treatment and disposal facilities. 

Liquid polychlorinated biphenyl waste is currently being sent to the K-25 Site for treatment at the Toxic Substances 
Control Act Incinerator. Disposal of the treatment residue is being handled by K-25 Site personnel. Solid 
polychlorinated biphenyl waste is being stored onsite until it can be scheduled for treatment at the Toxic Substances 
Control Act Incinerator. This report assumes that approximately 24,921 cubic meters (32,647 cubic yards) of 
polychlorinated biphenyl waste will be generated during the life cycle of this estimate. 

Asbestos waste will be contained but will not be treated and will be disposed of in the onsite solid waste landfill or in 
the construction spoils area. 

Solid sanitary waste is basically refuse and is disposed of in the onsite solid waste landfill. Liquid sanitary waste 
includes sewage and industrial waste treated at the site sewage treatment plant. Metal, wood, and rubbish will also be 
disposed in the onsite solid waste landfill. 

Long-Term Surveillance and Monitoring 

All costs associated with long-term surveillance and monitoring are included as one line item in this estimate. Major 
operations that will be accomplished as a result of long-term surveillance and monitoring activities for Environmental 
Restoration program support facilities, decommissioning program facilities, and remedial action sites include: 
surveillance of facilities and remedial action sites to determine status per standards; maintenance of facilities and sites 
to retard degradation and correct deficiencies; post-remediation surveillance and monitoring at sites to comply with 
regulations and regulatory agreements; facility stabilization actions that improve operations or lower costs; and 
facility and program management to ensure efficient, safe operations. This report assumes that long-term surveillance 
and monitoring activities at the Portsmouth Gaseous Diffusion Plant will continue until FY 2035. 

Direct Program Management/Support 

Program management functions provide essential administrative and oversight assistance to the environmental 
restoration activities at the Portsmouth Gaseous Diffusion Plant. This support focuses on ensuring proper 
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identification, characterization, remediation and revitalization of the contaminated sites. Business management 
accounts for a large portion of the program management. It includes progress tracking, contract management, facility 
management, and financial management (budget preparation and control) for the Portsmouth projects. Project 
management personnel for the Lockheed Martin Energy System, Inc. and support groups provide project management 
support skills as well as coordination with the other sites in the Oak Ridge Operations Office. 

Federal employees oversee the contractors for the Portsmouth Gaseous Diffusion Plant Environmental Restoration 
program. However, their costs are included in the Oak Ridge Operations Office section of this report along with the 
Integrating Contractor Central Operations Office support. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Ouadran1s I·IV 
Assessment 
Remedial Action 

Decommissioning Area Actions 
Assessment 
Faclli1y Decommissioning 

Treatment, Storage, and Disposal 
Long-Term Surveil. and Monitoring 
Direct Program Management'Support 
rgtal 

Quadrants I·IV 
Assessment 
Remedial Action 

Decommissioning Area Actions 
Assessment 
Facility Decommissioning 

Treatment, Storage, and Disposal 
Long-Term Surveil. and Monitoring 
Direc1 Program ManagamenVSupport 

U'Ut'PPP 

13,420 
8,046 
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36,550 
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5,587 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

LANDLORD ACTIVITIES 
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175,509 
492,640 

24,163 
1,085,672 
2,080,646 

18,587 
82,453 

The Department of Energy's Uranium Enrichment Programs is the landlord for the Portsmouth Gaseous Diffusion 
Plant. Because there are no directly appropriated landlord costs at this site, funds for landlord activities are obtained 
through the budget process for ongoing Environmental Restoration, Waste Management, and Uranium Enrichment 
program activities or legacy activities at the plant. Each year, all programs supported by the Paducah Gaseous 
Diffusion Plant landlord provide planned budget requests based on prioritization. Landlord activities include security, 
fire protection, emergency management, waste management, corrective actions, general plant maintenance, roads and 
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ground, and decommissioning of property and facilities retained by the Department of Energy. In addition, the 
landlord leases portions of the land and facilities to the United States Enrichment Corporation for uranium enrichment 
production and a portion of the plant and facilities to other government agencies, including the Defense Logistics 
Agency and the Ohio Army National Guard. 

This estimate assumes that, once production discontinues at the site. The Department of Energy's Environmental 
Management program will be the landlord of the facilities. The activities will involve surveillance and maintenance 
(e.g., fire protection and security) of the facilities until they can be decommissioned. This estimate assumes that the 
time between discontinued operations and start of decommissioning is two years. 

DESCRIPTION OF PERSONNEL 

Current Composition 

As the managing contractor, Lockheed Martin Energy Systems, Inc. employs personnel to support the Department's 
mission. In addition, Lockheed Martin Energy Systems, Inc. is the integrating contractor for other Department of 
Energy prime contractors and subcontractors working on the Department's program at Portsmouth Gaseous Diffusion 
Plant. Department of Energy prime contractors include Jacobs Engineering. Subcontractors working for Lockheed 
Martin Energy Systems, Inc. at the site include MK-Ferguson, Foster-Wheeler, CDM Federal Programs, Science 
Applications International Corporation, Theta Technologies, Lockwood Greene, Afftrex, AC Inc., and several "8a" 
subcontracting firms. The costs for the federal Full-Time Equivalents are included in the Oak Ridge Operations 
Office section of this report. The following table presents the contractor work force by skill mix. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Effective July 1, 1993, and in accordance with the Energy Policy Act, the Department of Energy leased the plant 
production operations at Portsmouth Gaseous Diffusion Plant to the United States Enrichment Corporation for six 
years. The Department and the United States Enrichment Corporation negotiated the lease of specific plant facilities, 
outlined in a Memorandum of Agreement, which defines their respective roles under the lease, and developed the 
administrative program elements necessary to support their respective roles. Under these agreements, the Department 
of Energy retains the environmental restoration and waste management functions at the Portsmouth Gaseous 
Diffusion Plant, and Lockheed Martin Energy Systems, Inc. currently manages these operations. The subsidiary 
corporation, Lockheed Martin Utility Services, Inc., currently manages plant production operations. 

Lockheed Martin Energy Systems is the integrating contractor for the environmental restoration activities at 
Portsmouth for the Department of Energy. This contractor integrates its own work activities as well as those of the 
Department of Energy prime contractors for technical support, engineering, and construction, and its own 
subcontractors for site remedial investigation work. 
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The Lockheed Martin Energy Systems contract has recently been extended for two years. As a part of that contract, 
Lockheed Martin has committed to incentive contracting as a part of contract reform. An increasing number of the 
Lockheed Martin-managed activities will be task order contracts. The primary features of these task order projects 
are as follows: contracting companies function as a team, the Department of Energy and the team negotiate terms of 
the project, the team collects an incentive fee for finishing under budget but absorbs a percentage of any cost overrun, 
the Department of Energy shares the risk of cost overruns, and streamlined bid specifications simplify the process and 
reduce cost estimates. 

This estimate assumes that a decommissioning project management contractor will manage the decommissioning of 
the plant. This contractor will perform the project management services necessary to execute the project and is the 
contractor responsible for the overall success of the project. The estimate assumes that the Department of Energy and 
the decommissioning project management contractor will use an incentive contracting approach with various 
subcontractors. 

Future Full· Time Equivalent Needs 

This baseline estimate assumes that the mix of needed Full-Time Equivalents supported by the Environmental 
Management program will remain fairly stable, even when operations are discontinued in FY 2005. At that time, 
remedial action and waste management activities will continue to support the Environmental Restoration program. 
However, in FY 2007, when decommissioning activities begin, the number of Full-Time Equivalents and mix should 
change substantially. The yearly budgets will be substantially higher and all areas of employment will rise. As the 
buildings are cleared and demolished, heavy equipment operators, laborers, health and safety personnel, and 
decontamination personnel will be needed. The construction of the onsite disposal cell will also require construction 
workers. According to this estimate, the permitting and reporting activities will be streamlined, and the numbers of 
technical and administrative personnel will not increase dramatically. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Portsmouth Gaseous Diffusion Plant. 
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Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FX'P¥:3999 apq§ 3919 2Ql§ a gap aqa1 a gap 
l:nvlrorvnental Restoration 65,545 65,t42 274,333 301,952 5,945 63,346 t4,557 

'envtrorvnental Restoration 
f¥300§ 2MQ 39'§ 2Q§Q 39'' 22'Q 29'' 

414 
life G'f!,. 

3,956,178 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FY'''t3 999 aggp 3QlQ 32'' a gag aqa1 a gag Life Gw!f 

Environmental Restoration 248 450 3,492 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The 1996 life-cycle estimate of $4.0 billion for the Portsmouth Gaseous Diffusion Plant represents a 54 percent 
decrease from the 1995 estimate of $8.7 billion. 

Comparison Table 

Activity 
FY 1995 FY 1995 Only 1 FY 1996 Change in 

Change in 

Life Cycle Life Cycle Dollars 
Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 7,135,148 68,600 3,959,670 -3,106,878 -44 

Waste Management - - - - -

Landlord - - - - -

Program Management 2 1,571,173 6,900 - - -

Site Total 8,706,321 75,500 3,959,670 -4,671,151 -54 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

The FY 1995 Baseline Environmental Management Report used an estimate for the decommissioning of the 
Portsmouth Gaseous Diffusion Plant that Ebasco Corporation prepared in 1991 for the Department of Energy. That 
estimate was for "clean closure" of the site. This included removing everything from the buildings, treating the 
contents at major support facilities (low- and high-assay decontamination facilities) and disposing of the waste offsite. 
The new estimate assumes that much of the metal in the buildings and process equipment will be recycled, and that 
waste will be disposed onsite. These assumptions significantly reduce the cost and schedule for decommissioning the 
facilities. The scope of the Environmental Restoration program now includes program management. 
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A major difference between the FY 1995 Baseline Environmental Management Report and this report is the period of 
time between the end of operations and the start of the decommissioning activities. The FY 1995 estimate assumed 
that there would be several decades of landlord activities and surveillance and monitoring before the funds became 
available for decommissioning. In this estimate, that duration is only two years. This change in schedule greatly 
reduces the costs for maintenance activities at the site. 
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RMI TITANIUM COMPANY EXTRUSION PLANT 

RM/ Titanium Company Extrusion Plant (formerly known as Reactive Metals, Inc.) is located in northern Ashtabula 
County, Ohio, about 5 kilometers (three miles) northeast of the center of the City of Ashtabula and approximately 
one mile south of Lake Erie. The plant is in a sparsely populated and highly industrialized area. Several chemical 
production and metal conversion plants are located nearby. 

Environmental Restoration 

Direc11y Appropria1ed Landlord 

To1al 

1996 Appropriation 

1 997 Congressional Reques1 

Environmental Restoration 
Directly Appropriated Landlord 
Total 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

20,284 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1 apo-2ppg 2QQ5 2Q1Q 2Q15 2Q2Q 2Q25 2Q3Q hi's cw'r 
18,078 7,834 75 271 131,289 
1,597 245 9,214 

19,675 8,080 75 271 140,503 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 

OHIO 73 



FACILITY MISSION 

The RMI Titanium Company Extrusion Plant is a privately owned facility. From 1962 to 1988, the company received 
uranium billets and refined them into various shapes for fuel and target fabrication use by the Department of Energy 
and its predecessors. RMI also performed work for the Department of Defense and a number of commercial entities 
under a Nuclear Regulatory Commission License. Twenty-six years of handling, extruding, forging, and machining 
uranium at the facility have resulted in onsite and offsite contamination of buildings and environmental media. 
Contaminants consist of solvents and low-level radionuclides. 

Contaminants Plume 

110 FEEl 
1-----~ 

SSMEIEIS 

SITE MAP 

Approximate Location 
Seeapage Pond Area 

East 21st Street 

RMI Titanium Company 
Extrusion Plant 

N 

In 1990 all extrusion operations ceased and the project was transferred to the Environmental Management program for 
environmental restoration. Decommissioning and remediation activities at the site are projected to be complete in FY 
2002. Environmental restoration activities include remediation of local ground water, surface soils, buildings, and 
associated processing equipment, as well as landlord activities attributable to the Department of Energy. Areas 
needing cleanup are being carefully monitored and, to date, pose no threat to the health and safety of workers, the 
public, or the environment. 

Remediation of the soil and ground water will be conducted in compliance with the Resource Conservation and 
Recovery Act under the jurisdiction of the Environmental Protection Agency, while decommissioning and 
dismantlement of the facility will be conducted under the jurisdiction of the Nuclear Regulatory Commission. 

All waste management activities at the facility are performed within the scope of the Environmental Restoration 
program. There are no current or planned nuclear material and facility stabilization activities. 
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FUTURE USE 

The overall goal of the project is to decontaminate facility equipment buildings and release the facility and 
surrounding areas to the owner (RMI) for IndustriaVCommercial use in FY 2002. At that time, Department of Energy 
liability at the site will end, and all future use decisions will rest with RMI. Buildings below the free release criteria 
for the radiological contaminants may be left onsite. Most will be disassembled and removed from the site. 

ENVIRONMENTAL RESTORATION 

Environmental restoration activities at the RMI site currently include three release sites: Corrective Action 
Management Unit ground-water and soils cleanup, building and equipment decontamination and removal, and 
removal or treatment of uranium-contaminated soils and restoration of the surrounding area to "green field" status. It 
is estimated that remedial action and decommissioning activities will generate approximately 38,781 cubic meters 
(50,803 cubic yards) of low-level waste and 55 cubic meters (72 cubic yards) of low-level mixed waste. See the Site 
Map for the location of Environmental Restoration program activities. 

Since the regulatory driver at RMI is not the Comprehensive Environmental Response, Compensation, and Liability 
Act, there is no Record of Decision or Compliance Agreement with any regulatory agency. Decommissioning 
activities are being performed in accordance with the site decommissioning plan, which the Nuclear Regulatory 
Commission approved. The RMI site maintains Resource Conservation and Recovery Act permits for hazardous 
waste~ storage. 

The Department of Energy has prepared a Site Treatment Plan under the Federal Facility Compliance Act for 
treatment of mixed waste generated during the environmental restoration of the RMI Facility. In October 1995, the 
Ohio Environmental Protection Agency issued direction to the Department regarding compliance with the Federal 
Facility Compliance Act. 

Major Environmental Restoration Activity Milestones 

Corrective Action Management Unit 
Remedial Action Soils 
Remedial Action Ground Water 

Decommissioning 

TASK 

Non-Corrective Action Management Unit Remedial Action 

Corrective Action Management Unit 

COMPLETION DATE 
Fiscal Year 

2002 
2015 

2002 
2002 

RMI is undertaking a corrective action to remediate an area of soil and ground-water contamination associated with 
the operation of the former evaporation and seepage ponds. This area is a proposed Corrective Action Management 
Unit and is regulated by Region V of the Environmental Protection Agency. 

ASSESSMENT 

The RMI Plant Resource Conservation and Recovery Act permit required the plant to complete a Facility 
Investigation on the Corrective Action Management Unit. The issuance of the Resource Conservation and Recovery 
Act Facility Investigation Equivalency document and the Supplemental Hydrogeological Assessment in 1989, 
together with the Summary of Revised Estimates and Proposed Cleanup Levels in 1991, satisfied this requirement. 

OHIO 75 



Based on existing characterization information for this area, the concentrations of radiological and hazardous 
contaminants in the Corrective Action Management Unit exceed the proposed soil cleanup criteria. Uranium, 
trichloroethylene, and technetium-99 are the contaminants of concern in the soils and ground water. 

In October 1992 the plant submitted a Corrective Measures Study to the Environmental Protection Agency for the 
cleanup of the Corrective Action Management Unit. The Environmental Protection Agency commented on the 
Corrective Measures Study in FY 1994. RMI responded to these comments in FY 1995. The Environmental 
Protection Agency is currently reviewing RMI's responses to its comments. 

REMEDIAL ACTION 

The proposed remedial strategy for radiologically contaminated soils would consist of ( 1) excavating those soils 
containing radiological contaminants in excess of the proposed cleanup levels, (2) relocation of the material to the 
RMI plant material staging area, (3) packaging and shipment of radioactive soil (approximately 29,000 cubic meters 
[37,990 cubic yards]) to the Nevada Test Site, and (4) backfilling the excavated areas with clean soil. 

Onsite treatment will be required to remove the trichloroethylene from soils and ground water in this area. 
Remediation will involve, (I) excavation of soils, (2) placement and containment of the soils in a temporary enclosure, 
and (3) removal of the trichloroethylene from the soil by active or passive volatilization. Using this approach, the soil 
cleanup level would be achieved in approximately two years. After the contaminated soils have been removed, the 
affected area will be returned to its original condition by, (1) backfilling the excavated areas with clean soil, (2) 
regrading the area to the approximate original contours, and finally (3) revegetating the area with wetland species via 
natural colonization or planting with commercial seed/root stocks. The disturbed area would be reconstructed to 
possess similar hydrologic and vegetative characteristics currently featured in this area. Remediation of the soils will 
be completed in FY 2002. 

Remediation of the contaminated ground water in the Corrective Action Management Unit involves the collection of 
the ground water using a subsurface drain system, transfer to an air stripping unit, and removal of the 
trichloroethylene from the water to the gas phase by forcing atmospheric air countercurrent to the ground-water flow 
in the air stripping unit. The off-gas effluent would be treated, monitored, and discharged to the atmosphere. The 
treated liquid effluent would be transferred to the existing RMI plant wastewater treatment facility where the uranium 
isotopes would be removed to an acceptably low level. 

LONG-TERM SURVEILLANCE AND MONITORING 

Surveillance and monitoring activities required as a part of this remedial activity include an annual ground-water and 
surface-water monitoring campaign throughout the duration of the remedial action, an annual perimeter air monitoring 
campaign and an annual soil sampling campaign. Surveillance and monitoring of the soils will be performed during 
the three to five years of the remedial project. Surveillance and monitoring activities of ground water will continue 
until ground-water cleanup meets Environmental Protection Agency standards. The Department expects completion 
ofthis activity in FY 2015. 
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Noncorrective Action Management Unit Area Soils 

Previous sampling and analysis efforts have confirmed the presence of radioactive contamination in onsite soils, as 
well as some offsite areas adjacent to the RMI plant site. Similar to the building contamination, the radioisotopes of 
concern in the soil include uranium-234, 235, 238 and technetium-99. A number of locations to the east and north of 
the site have been identified as containing total uranium concentrations above background. 

The alternative treatment technologies for cleanup of radiologically contaminated soils in the Noncorrective Action 
Management Unit areas have been evaluated. This baseline report assumes that cleanup of the soils consists of 
excavating those soils containing radiological contaminants in excess of the proposed cleanup levels. This step will 
be followed by backfilling the area with clean fill materials and revegetation to prevent erosion. No long-term 
surveillance and maintenance activities will be necessary; all activity will be complete in FY 2002. 

This report estimates that the soils in the Noncorrective Action Management Unit areas will be below free-release 
limits will be used as fill for the excavated areas. If characterization determines that the soils exceed free-release 
limits, the low-level waste will be packaged and shipped to Envirocare of Utah. 

DECOMMISSIONING 

Characterization of the 25 buildings and structures at the RMI site indicate that the most of the buildings, equipment, 
slabs and subslab soils are contaminated to some extent with uranium. Buildings below the free-release criteria for 
radiological contaminants may be left onsite. Most of the buildings will be disassembled and removed from the site. 
Contamination on the slab and subslab will also be removed. This report expects that activities will be completed by 
FY2002. 

The proposed decommissioning and remediation activities at the RMI plant will be in compliance with the 
requirements of the Nuclear Regulatory Commission regarding site cleanup. These activities will include: 
decontamination and decommissioning of site structures and buildings, materials, and equipment; remediation of 
contaminated soil beneath buildings; construction of temporary onsite decontamination and decommissioning support 
structures and treatment facilities; disposition of associated waste generated during the site decontamination and 
decommissioning (including any new structures); and soil and ground-water remediation. 

Following completion of all onsite and offsite cleanup activities, the entire facility will be subject to a final 
radiological survey required for license termination. An independent survey commissioned by the Nuclear Regulatory 
Commission will validate the results of this survey. The validated final survey will confirm that the required cleanup 
levels and/or criteria for free release have been attained. 

The current focus of surveillance and maintenance activities includes characterization, survey, and cleanup and 
removal of equipment in preparation for decommissioning work. Also included are handling and disposal of existing 
legacy waste stored at the RMI facility. Legacy waste will be removed prior to the startup of any decommissioning 
activities. Approximately 610 cubic meters (799 cubic yards) of low-level waste will be transported to the Nevada 
Test Site. Fourteen cubic meters (18 cubic yards) of asbestos and 266 cubic meters (350 cubic yards) of radioactive 
asbestos will be generated and disposed of at the Nevada Test Site. 

Low-level mixed waste will be managed in compliance with the requirements of the Federal Facility Compliance Act 
Site Treatment Plan. Currently, the RMI site stores 35 cubic meters (46 cubic yards) of mixed waste. This report 
assum~~s an additional20 cubic meters (26 cubic yards) will be generated. Therefore, a total of 55 cubic meters (72 
cubic yards) will be disposed of at the Toxic Substances Control Act Incinerator at the K-25 Site at Oak Ridge 
National Laboratory. 
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The decommissioning of the onsite hazardous waste storage structure will proceed in accordance with the closure 
requirements of the Resource Conservation and Recovery Act permit, as well as the RMI Decommissioning Plan 
described above. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
fX ''lfi:apgp zgqn 39'9 3916 agzq 323' a gap 

Reactive Metals, Inc. 
Assessment 2,432 793 
Remedial Action 14,478 6,585 75 271 

Direct Program ManagemenVSupport 1,168 457 
&tel 1AQZA zAij ?§ 271 
• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 
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Program management at RMI is concerned with decontamination and remediation planning, project control and 
decommissioning management. RMI does not fund any grants or Agreements-in-Principle at this time. RMI is listed 
as a Principal Responsible Party for the remediation of the Fields Brook Superfund site and has, to date, paid a share 
of Fields Brook costs. The Department of Energy is not a Principal Responsible Party; however, the Department pays 
one-third of the cost because the RMI Titanium Company Extrusion Plant is one of three RMI sites with an outfall to 
Fields Brook. 

Future activities will focus on procurement and management of architectural engineering and major remediation 
subcontracts. 
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LANDLORD ACTIVITIES 

Landlord costs include security for buildings and grounds, maintenance and testing of site equipment, maintenance of 
site utilities, and equipment procurement. Landlord costs will end by FY 2005 when the remedial action activities are 
completed and long-term surveillance and monitoring are under way. This report assumes that after FY 2005, all 
landlord activities will be the responsibility of the RMI Titanium Company. 

Landlord Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FY 1 '8'-ZQQQ 2QlQ aqzq 2Q25 zqag Utp R'f'G* 
Directly Appropriated Landlord t,597 245 9,2t4 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current work force mix of federal contractor and subcontractor employees is presented in the table below. The 
federal work force is made up of managers, administrative support and engineers. The contractors and subcontractors 
are a mix of professional and labor personnel who conduct the day-to-day site operations and plan and conduct site 
remediation. 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The RMI site is privately owned and operated under a Decontamination and Decommissioning Contract through the 
Department of Energy Ohio Field Office. The site is unique in the Department's system because RMI is the landlord 
as well as the contractor. The RMI Titanium company provides surveillance and maintenance services for the 
privately owned facility. Architect-engineering services are subcontracted, and other site services are managed on 
fixed price subcontracts. The actual decontamination and decommissioning work will be subcontracted to a qualified 
contractor using a fixed fee incentive contracting strategy. Competing contracts support contract reform efforts to the 
greatest extent possible and provide incentives for those agreements as appropriate. 
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Future Full-Time Equivalent Needs 

Decommissioning and remediation activities will begin in FY 1997. The personnel mix will remain relatively 
constant through FY 2001 because the project will be in the latter stages of completion. The number of Full-Time 
Equivalents will decrease by approximately 50 percent in FY 2002, the final year of restoration activities. This report 
expects this decrease to be evenly distributed across all categories. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the RMI Titanium Company Extrusion Plant. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Environmental Restoration 
Directly Appropriated Landlord 
rgtal 

18.078 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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COMPARISON WITH PREVIOUS ESTIMATE 
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The 1995 RMI Baseline Environmental Management Report Base Case did not reflect the RMI Decommissioning 
Plan. The reported estimate was based on an independent third-party evaluation. The 1996 RMI Base Case is 
consistent with the estimate submitted with the RMI Nuclear Regulatory Commission Site Decommissioning Plan. 
Improved remediation strategies and completion of characterization has contributed to a more precise cost estimate. 
The Corrective Action Management Unit has employed the newer strategy of shipping low-level soils to Envirocare of 
Utah instead of shipping to the Nevada Test Site. Use of this strategy produces a savings of approximately $156,000. 

The previous cost estimate included costs for dismantlement, size reduction, and packaging of the building materials 
into shipping containers. The packaged material would be shipped via truck to the Nevada Test Site. The previous 
RMI estimated costs for the building and equipment remediation were $57.7 million over 15 years. In the current cost 
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estimate, based on the Decommissioning Plan, estimated costs are $56.7 million over seven years. This savings is 
based on improved waste disposal methods and an accelerated schedule. 

Incomplete characterization data for the Noncorrective Action Management Unit soils led to the previous estimate of 
$47 million. Data, which was validated in the 1995 RMI Site Characterization report, provided the foundation of an 
amended estimate of $53.6 million. This estimate does not consider cost efficiencies that may be realized from 
implementing new technologies. It does include projected cost savings that will be realized by shipping the material 
by rail to Envirocare of Utah. 

Project planning has been revised to reflect an expedited project funding scenario in line with the Department of 
Energy Small Sites Acceleration Initiative. This initiative will result in the completion of RMI decommissioning 
activities, with the exception of ground-water remediation, by FY 2002. The previous estimate for program 
management was $16.5 million, compared with the current estimate of $10.2 million, and the previous estimate for 
landlord activities was $18.5 million, versus the current estimate of $11 million. 

The revised management strategy, which includes reduced program management and landlord costs, has resulted in an 
increase in surveillance and monitoring costs from the previous estimate of $16.5 million to a current estimate of $18 
million. 
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OHIO FIELD OFFICE 

The Ohio Field Office is located in Miamisburg, Ohio. 

Waste Management 

Total 

1996 
1997 Congressional Request 

Estimated Site Total 

(Thousands of Current Year Dollars) 

33,159 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Nuclear Material and Facility Stabllzatlon 
Environmental Restoration 
Waste Management 
Total 

Nuclear Material and FaciHty Stabllzation 
Environmental Restoration 
Waste Management 
Total 
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• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

FACILITY MISSION 
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Although it is relatively new, the Department of Energy's Ohio Field Office shares a long history with the U.S. 
Defense weapons complex, the residents of Ohio, and most recently, the residents of New York. The Ohio Field 
Office concept was launched following an October 1993 realignment meeting at Headquarters. 

The mission of the Ohio Field Office is to provide administrative, financial, and technical support to the Ashtabula, 
Columbus, Fernald, Miamisburg, and West Valley Area Offices, which will allow them to complete environmental 
restoration, waste management, and economic development activities supporting the Department's goals. These 
programmatic activities are conducted in a manner that ensures safety, social and fiscal responsibility, cost
effectiveness, environmental responsibility, physical security, and stakeholder involvement. 

FUTURE USE 

The Environmental Management program management activities are expected to remain at the Ohio Field Office, at 
least through FY 2005. Most facilities at the Mound site will be transitioned to the city or to private ownership. 
Complete remediation is expected at the Fernald site in FY 2019; the West Valley site will be returned to the State of 
New York, and Reactive Metals, Inc. and Battelle Columbus Laboratories will be returned to the respective contractor 
owners once remediation and decommissioning are complete. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

Activities associated with the Nuclear Material and Facility Stabilization program support site planning activities such 
as surplus facilities assessments, facility transfers, safe shutdowns, and site development. 
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ENVIRONMENTAL RESTORATION 

Activities associated with the Environmental Restoration program support stabilizing contaminated soil; pumping, 
treating, and containing ground water; decontaminating, decommissioning, and demolishing process buildings; and 
exhuming sludge and buried drums. 

WASTE MANAGEMENT 

Activities associated with the Waste Management program support designing, constructing, and operating a variety of 
treatment facilities to prepare waste for disposal and facilities for safe storage of the various waste streams. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current FY 1996 federal Full-Time Equivalent allocation of 118 is presented in the table below. As an oversight 
office, the Ohio Field Office specialities include management, general administration, engineers, scientists, and 
administrative personnel, who support the Waste Management programs, Environmental Restoration and Nuclear 
Material and Facility Stabilization. These numbers will remain steady during the next few years but are expected to 
decline over the next ten years. 

Full-Time Equivalent Composition Table* 

*The projections for Pull-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Ohio Field Office staff serves as an Office of Support. The Office was established to provide centralized services 
to multiple, geographically dispersed Area Offices. When initially established in 1994, three Area Offices were under 
Ohio Field Office cognizance. One Area Office was added in 1995 and another in 1996. The services provided 
include general management, Chief Financial Officer functions, project control direction, compliance and safety and 
common administration support such as personnel and contracting. From its inception, the Office has focused on 
decreasing the cost of all federal and contractor support activities to increase the funding available for completing 
direct mission work. Ensuring safety is the only higher priority throughout the Ohio Field Office and the Area Offices 
within its management control. Ohio also has a successful record of teaming with its stakeholders who have been 
instrumental in achieving many major successes, including the ability of the sites to sustain scope through 
productivity enhancements. Regulators have been deeply involved in the sites' development and implementation of 
innovative approaches, which accelerate mission completion and facilitate transfer of the sites into the private sector. 

OHIO 84 



Future Full-Time Equivalent Needs 

The level and mix of Full-Time Equivalents at the Ohio Field Office is expected to remain relatively static during the 
near term. Given its vision of completing cleanup activities and making all five sites available for economic 
development within the next decade, the goal is to eliminate the necessity for Department of Energy presence. 
Although this is a significant goal and the pressures on the federal staff are intense, management and employees are 
fully committed to achieving the vision with no increase in Full-Time Equivalents. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Ohio Field Office. 

Nuclear Ma1erial and FaciN1y S1abilza11on 
EnviroMMtntal Restoration 

lAta' 

Nuclear Ma1erial and FaciU1y S1abiUza11on 
Environmental Restoration 

Defense Funding Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

f)''Uti999 agqs 2Q1Q agts a gap a gas 
4,465 3,837 2.666 5,949 3,435 2.666 

21,207 16,632 1,354 1,545 1,156 

?§QZ? gptzp 422@ 74@4 15@1 ?§M 

eyaoas 2MQ 3M§ IMQ '2'§ agog 
1,066 

• Tots/ Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nuclear Ma1erial and Facll1y S1abilzation 
Was1e Managemen1 

!pta' 

Nuclear Ma1erial and Faclll1y S1abilza11on 
Was1e Managemen1 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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52 45 31 69 40 31 

3,760 2,738 2,030 2,340 2,700 3,130 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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? §§§ 
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31 
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133,762 
209,475 

Life ''f'a* 
1,556 

63,490 
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OHIO FUSRAP SITES 

The currently active Ohio sites within the Formerly Utilized Sites Remedial Action Program (FUSRAP) are B&T 
Metals, Baker Brothers, Luckey, and Painesville. FUSRAP was established in 1974 under the provisions of the 
Atomic Energy Act to identify, investigate, and clean up or otherwise control previously decontaminated 
Manhattan Engineer District and Atomic Energy Commission sites, as well as other sites that Congress has 
assigned to the U.S. Department of Energy, where residual radioactive contamination exceeds current guidelines. 
FUSRAP encompasses 46 sites in 14 states and is funded through the Oak Ridge Operations Office. For a general 
discussion of FUSRAP and associated costs, see the overview of the program presented in the Tennessee section of 
this report. The scope of environmental restoration provides for all costs for waste management activities, 
program management, and relevant landlord activities attributable to the Department of Energy. There are no 
FUSRAP sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 
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B&T METALS 

The B&T Metals site is located at 425 West Town Street on the southwestern side of Columbus, Ohio. The site 
consists of three buildings that occupy approximately one city block: the main office, a storage building, and an 
extrusion building that did not exist at the time of Manhattan Engineer District activities. 

EnvlroMMtntal Restoraflon 

1997 Congreaalonal Requeat 
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Estimated Site Total 

(Thou•and• of Current Year Dollar•) 

{Five-Year Average•, Thou•and• of Con•tant 1996 Dollar•) 

aeep 39'9 '9'' '239 393' 
EnvlroMMtntal Restoration 594 

• Total Life Cycle Is the sum of the annual coste In constant FY t 996 dollars. 
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FACILITY MISSION 

In February 1943, the DuPont Company, acting as an agent for the Manhattan Engineer District, contracted B&T 
Metals to extrude rods from uranium metal billets. Production-scale extrusion began in March and continued through 
August 1943. The work for the Manhattan Engineer District was conducted in the northwestern comer of the main 
office building. Reportedly, uranium shavings may have been dumped outside in what is now a parking area west of 
this building. Machinery used for processing uranium has been sold or removed, and there are no records of its final 
disposition. The source of radioactive contamination is processed uranium metal from Manhattan Engineer District 
operations at the site. The primary contaminant of concern is uranium-238. 
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The risk to the public from the residual radioactive contamination at the site is minimal; the contamination is very 
localized and limited in extent, and individuals who access the contaminated areas would not receive significant 
radiation exposure under current use conditions. 

FUTURE USE 

After remediation, the site will be released for unrestricted use. This report assumes that use of the property will be 
lndustriaVCommercial. 
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ENVIRONMENTAL RESTORATION 

The Department of Energy has not conducted any remedial action at this site. A designation survey conducted in 
1990 indicated the presence of uranium-238 in outdoor soils. No additional characterization has been performed 
since the 1990 designation survey. When characterization activities are completed, an Engineering Evaluation/Cost 
Analysis describing the preferred method of site restoration will be developed. 

Key regulators for the B&T Metals site include the Ohio Environmental Protection Agency and the local health 
department. 

Major Environmental Restoration Activity Milestones 

TASK COMPLETION DATE 

Assessment (Engineering Evaluation/Cost Analysis with Action Memorandum) 
Remedial Action 

ASSESSMENT 

Fiscal Year 

1996 
1997 

A review of past records indicated that part of the facility's extrusion and machining process involved "blowing out" 
the heating cylinders on the extrusion press. As a result, large quantities of uranium-bearing material were blown into 
the main office building. Measurements taken in March and April 1943 indicated excessive amounts of airborne 
metals near the rolling table, extrusion trough, and furnace. See the Site Map for the location of contamination. 

A radiological survey of interior and exterior portions of the buildings in 1990 confirmed the presence of uranium-238 
above guidelines in the main office building (at three locations on the floor, in the drain system beneath the floor, and 
on support beams) and in one outdoor area where shavings from Manhattan Engineer District operations had 
reportedly been dumped. Concentrations of radium-226 and thorium-232 were within acceptable limits. 

REMEDIAL ACTION 

The Department of Energy has performed no remedial action at the site. The scenario used for the Baseline 
Environmental Management Report cost estimate assumes building remediation (decontamination of the main office 
building), limited soil excavation, transportation via rail car, and disposal at an existing out-of-state commercial 
disposal facility. The cost estimate assumes a total waste volume of 1,150 cubic meters ( 1 ,500 cubic yards). Current 
plans are to complete all characterization and remediation in FY 1997. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • B&T Metals Site 
Assessment 
Remedial Action 

f¥'18H999 
20 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

3Q1Q iP'§ a gag aga§ a gag Life ''F'a* 

100 
2,869 

OHIO 89 



FUNDING ESTIMATE 

The following table presents estimated funding information for the B&T Metals site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX'!!t3999 3Q1Q 'A'' '9'' aMp L!f•sw•·· 
Envlrorvnental Restoration 594 2.969 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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BAKER BROTHERS 

The Baker Brothers site is located in Toledo, Ohio, at the intersection of Harleau Place and Post Street. The area 
is bordered by Interstate 75 on the west, State Route 120 on the north, and U.S. Highway 24 on the east. 
Surrounding the site are commercial businesses to the north and south, residences to the east, and railroad tracks 
with residences beyond the tracks to the west. The site includes four buildings with saw-tooth roofs and concrete 
floors where the Baker Brothers Company machined natural uranium metal in support of Manhattan Engineer 
District operations in the early 1940s; paved parking areas; and a partially enclosed courtyard in front of the 
main building, where most of the outdoor contamination was found. The property is partially fenced. The exterior 
ground cover at the site is mostly asphalt or concrete with small patches of grass near the roads. 

Restoration 

1997 Congressional Request 

Environmental Restoration 
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FACILITY MISSION 

Between June 1943 and July 1944, DuPont and the University of Chicago subcontracted the Baker Brothers Company 
to machine roll metal rods into uranium slugs to support Manhattan Engineer District work. Baker Brothers slugs 
fueled the world's first nuclear production reactors in Oak Ridge, Tennessee and Hanford, Washington. At contract 
termination, the site was decontaminated to meet existing health guidelines. The Department conducted radiological 
surveys in the 1980s that detected the presence of uranium residues at levels exceeding current federal guidelines; 
results of a detailed radiological study, which the Department conducted in 1995, were used to design the cleanup. 
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The primary contaminant at the site is uranium-238; metaflic uranium was the only radioactive substance known to 
have been handled at the Baker Brothers site, and uranium was the only radioactive constituent of concern that surveys 
and investigations identified at the site. 

Contaminated media include soil, concrete, and miscellaneous debris. Potential contaminant transport pathways 
include soil, air, and ground water containing uranium leached from site soils. Potential radiation exposure scenarios 
include current workers at the site, future renovation workers who could be engaged in renovation of buildings and 
outdoor areas at the site, and future residents of nearby properties who might drink water from wells that could later be 
installed. Potential exposure pathways for current or future workers include exposure to external gamma radiation 
from contaminated soils, inhalation of uranium dust and radon, and ingestion of contaminated soils or other materials 
at the site. 

Baker Brothers assets were eventually liquidated, and the machinery and equipment were sold at auction. 
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FUTURE USE 

The site is now two separate properties that support ongoing commercial enterprises. The property is still privately 
owned and is currently occupied by a used motor brokerage and an electrical services company. Future use of the 
Baker Brothers site is assumed to remain Industrial/Commercial. 

The Baker Brothers site is in an urban setting. It is not located in the flood plain of any stream or waterway, and 
includes no wetlands. Under current site conditions and land use, the radioactive contamination does not present a 
health risk to the public or to individuals who work at the site; however, without site remediation, it could pose 
increased health risks should land use at the site change. The site is being cleaned up to comply with current 
guidelines and will be released for use with no radiological restrictions after cleanup is completed. This report 
assumes that future land use will remain Industrial/Commercial. 

ENVIRONMENTAL RESTORATION 

The Baker Brothers site is being cleaned up under the Comprehensive Environmental Response, Compensation, and 
Liability Act and the Department's FUSRAP. Key regulators are the Ohio Environmental Protection Agency and 
local governments, as appropriate. 

Work crews mobilized at Baker Brothers in July 1995. The cleanup is expected to last about three months and will 
cost an estimated $3 million. Waste will be containerized, loaded onto trucks, and transported to a rail yard elsewhere 
in Ohio. After transfer to rail cars, the material will be shipped to Envirocare of Utah for disposal. 

Pollution control measures include the use of plastic sheeting to prevent spillage and facilitate cleanup of spills during 
loading of waste for transport, misting soils with water to reduce spread of airborne contaminants, surveying exteriors 
of vehicles for radioactivity, and decontaminating vehicles if necessary. To avoid contact with soils, subflooring, and 
other contaminated materials during remedial action, Department of Energy workers wear protective clothing and use 
personal protective equipment. The use of dust suppression techniques and barriers to prevent movement of exposed 
dirt offsite during rainstorms minimizes the effects of wind and water erosion in disturbed areas outdoors. Strict 
adherence to federal safety guidelines, backed up by continuous environmental surveillance, will ensure that no 
contaminants migrate from the controlled area during cleanup. 

Major Environmental Restoration Activity Milestones 

TASK 

RemrAiial Action 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 

Field investigations to determine the nature and extent of contamination at Baker Brothers included radiological 
surveys and sampling and analysis of surface and subsurface soil, air, and dust and floor debris in buildings. Surveys 
and sampling identified four outdoor areas with soil containing uranium contamination above cleanup guidelines. 
Elevated uranium levels were also detected in isolated areas within buildings. This report assumes that all assessment 
activities are complete at this site. 

A preliminary radiological survey conducted by the Department of Energy and Argonne National Laboratory in 1981 
detected a small amount of isolated radioactive material in a wooden shelf bin in one building and surface 
radioactivity on the floor and walls in another building. There was no evidence of radioactive contamination on the 
ceiling or roof. 
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Although radioactive material was found only in small, isolated areas, the Department ordered a comprehensive 
radiological investigation. The site was assigned low priority because of the limited quantity and distribution of 
residual radioactive materials and the relatively low risk of exposure of site workers and the general public to 
radiation. Radiological surveys and sampling included surface gamma walkover surveys in all accessible areas of the 
property; direct gamma exposure measurements; sampling and analysis of indoor floor debris, overhead beam dust, 
and outdoor surface and subsurface soil; direct measurement of fixed and removable alpha and beta/gamma activity 
levels on indoor surfaces and on the roof; and air sampling in selected building areas. 

Radiological surveys in 1988, 1989, and 1990 confirmed that uranium was present at levels exceeding current 
guidelines both outdoors (in the enclosed gravel courtyard and in a few isolated spots in the paved parking lot and 
near the property line) and on a number of indoor surfaces. In 1995, the Department performed a detailed site 
characterization; the resulting radiological data were used to design a safe, thorough, and cost-effective cleanup. An 
Engineering Evaluation/Cost Analysis evaluated potential cleanup options in 1995. The option selected consists of 
building decontamination and removal of approximately 380 cubic meters (500 cubic yards) of soil, concrete, and 
other contaminated debris. 

The effectiveness of a cleanup option depends on how well it protects human health and the environment from 
contaminant-associated risks both during and after implementation. The Engineering Evaluation/Cost Analysis for 
cleanup at Baker Brothers included a radiological dose assessment to determine potential health effects associated 
with each option under current and future conditions. Three exposure scenarios were evaluated: the current worker, 
the future renovation worker, and future residential receptors ingesting ground water from a well at the site boundary. 

Radiological dose estimates for current workers under all exposure conditions evaluated were well below guidelines; 
however, if future work at the site included renovation of buildings and/or outdoor areas, the maximum potential dose 
received by a future renovation worker could exceed the established public dose limit. Potential exposure routes for 
the hypothetical future renovation worker are direct external gamma radiation from uranium in subsurface soils, 
ingestion of uranium-containing soils or other materials, and inhalation of uranium dust or radon. For future residents 
of nearby properties drinking water from wells that might later be installed, modeling has shown that since the 
drinking water aquifer in the area is 30 to 45 meters (1 00 to 150 feet) below land surface, uranium from the site 
would not impact this pathway within the next 1,000 years. 

REMEDIAL ACTION 

Three cleanup options were evaluated in the Engineering Evaluation/Cost Analysis for Baker Brothers: (1) no action, 
representing a baseline of current conditions; (2) institutional controls/site monitoring, which would restrict access to 
contaminated areas and provide long-term monitoring; and (3) soil removal and building decontamination, which 
would remove contamination above current guidelines. The selected option for site cleanup, soil removal and building 
decontamination will protect human health and the environment and will allow future use of the property with no 
radiological restrictions. The materials removed will be transported to Envirocare of Utah for disposal. The Baseline 
Environmental Management Report cost estimate assumes this cleanup scenario and a total waste volume of 380 
cubic meters (500 cubic yards). Waste will be packaged and shipped in accordance with disposal facility waste 
acceptance criteria and Department of Energy and Department of Transportation requirements. Transportation routes 
will be established, and an emergency response plan will be developed. 

In November 1991, soil and concrete were excavated and removed from the courtyard at the Baker Brothers property 
without the Department of Energy's knowledge or consent; the courtyard was then backfilled with gravel. This area is 
now used for storage of used electric motors and transformers. The soils excavated from the courtyard were used as 
backfill and topsoil at a private residence in Ottawa Lake, Michigan. The Department of Energy removed those soils 
in a separate cleanup action, representing remediation of a Baker Brothers site vicinity property. 

This report expects remedial action at Baker Brothers to be completed during calendar year 1995 (FY 1996). 
Activities still to be completed include loading and packaging of waste materials into bimodal containers; 
transportation of the waste to Envirocare of Utah for permanent disposal; verification sampling and decontamination 
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following cleanup (including analysis of soil and debris samples from the excavated areas to confirm compliance with 
cleanup requirements); and site restoration activities such as filling, reseeding, or paving as necessary to restabilize 
the excavated areas. 

Environmental Restoration Activities Cost Estimate 

(F/ve-Yesr Averages, Thousands of Constant 1996 Dollars) 

FUSRAP ·Baker Brothers Site 
Remedial Action 13 

3995 

• Total Life Cycle is the sum of the annual costs in constant FY 1996dol/ars. 

FUNDING ESTIMATE 
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The following table presents estimated funding information for the Baker Brothers site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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Environmental Restoration 13 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996dollars. 
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LUCKEY 

The Luckey site is located at 21200 Luckey Road in Luckey, Ohio, approximately 35 kilometers (22 miles) southwest 
of Toledo. Structures at the site include large productian, warehouse, and related buildings; transportation 
systems; and utility buildings. Several active and inactive lagoons and spoil areas are also present. Numerous 
open areas are vegetated, mostly with grasses and brush. The site encompasses approximately 16 hectares 
(40 acres). 

Envirormental Restoration 

1997 Congressional Request 

Environmental Restoration 
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FACILITY MISSION 

Chemical and low-level radioactive contamination at the Luckey site consists of beryllium ore and production residues 
and traces of uranium. The estimated total waste volume is 26,400 cubic meters (34,500 cubic yards). The plants of 
the Magnesium Reduction Corporation, the Diamond Magnesium Company, and the Brush Beryllium Company 
formerly occupied the site. Contamination originated from beryllium and uranium processing operations conducted 
by Brush Beryllium under contract to the Atomic Energy Commission from 1942 to 1959. 
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According to estimates, the plant produced between 18,000 and 65,000 kilograms (40,000 and 144,000 pounds) of 
beryllium. Waste solutions and precipitated sludges from beryllium processing were impounded in three lagoons, 
formed by excavating the top layer of soil and using the soil to construct dikes. The Diamond Magnesium Company 
used the site to process magnesium and received approximately 900 metric tons (1 ,000 tons) of scrap steel 
contaminated with fission products. After the plant closed in 1959, hazardous sludge and contaminated soils from the 
lagoons were moved to a 3.4-hectare (8.5-acre) dike-enclosed landfill that was later capped, graded, and seeded. The 
facility changed ownership several times before it was transferred to the present owner, Urekch International 
Corporation. The site was designated for cleanup under FUSRAP in 1992. 

The primary contaminants at the site (uranium, radium, and beryllium) have been detected in site soils at 
concentrations exceeding current background levels for the area. Current building and land use at the Luckey site 
presents no immediate short-term risk to site workers and the general public. The area surrounding the site consists of 
open farmland, and quarries are located south of the site. If future site use requires workers or members of the public 
to be present in contaminated areas for extended periods, the risk to these receptors could increase. Potential 
exposure pathways include inhalation and ingestion. The northern part of the property is currently leased for farming; 
extensive disturbance of the surface and subsurface soils for agricultural or industrial purposes could result in offsite 
migration of contaminants and could pose a risk to workers and the general public. However, the property owners 
currently have no plans to disturb the site other than to demolish a production building that was previously found to 
be uncontaminated. 
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FUTURE USE 

After n~mediation, the site will be released for unrestricted use. This report assumes that use of the property will be 
Industrial. 

ENVIRONMENTAL RESTORATION 

Environmental restoration of the Luckey site will include disposition of approximately 26,400 cubic meters 
(34,500 cubic yards) of contaminated residues. The baseline assumes that cleanup will be conducted under the 
Comprehensive Environmental Response, Compensation and Liability Act protocol for remediation of low-level 
radioactive contamination at FUSRAP sites and the Atomic Energy Act of 1954, as amended. The environmental 
regulatory process will focus on compliance with the Comprehensive Environmental Response, Compensation, and 
Liability Act, and its implementing regulations. As required by the Comprehensive Environmental Response, 
Compensation, and Liability Act, the applicable or relevant and appropriate requirements of federal and state laws are 
incorporated in the development of remediation goals for the site. 

Key regulators are Environmental Protection Agency Region V, the Ohio Environmental Protection Agency, and local 
governments, as appropriate. Other regulatory drivers may include the Clean Air Act, the Safe Drinking Water Act, 
and the National Pollutant Discharge Elimination System. Environmental documentation integrating Comprehensive 
Environmental Response, Compensation, and Liability Act and National Environmental Policy Act requirements is 
expected to include a Remedial Investigation/Feasibility Study-Environmental Impact Statement. The schedule for 
final cleanup depends on the issuance of a Record of Decision and funding. 

Assessment (Record of Decision) 
Remedial Action 

Major Environmental Restoration Activity Milestones 

TASK 

Transfer Site to Grand Junction Projects Office Long-Term Surveillance and Monitoring Program 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1999 
2006 
2007 

Field investigations at the Luckey site have included radiological surveys and sampling by the Department of Energy, 
the Ohio Environmental Protection Agency, and the Ohio Department of Health. All previous investigations 
identified onsite contamination. Preliminary radiological characterization in 1988 included a walkover surface gamma 
scan over a large portion of the property outdoors and sampling and analysis of water and surface and subsurface soil. 
The results indicated that site soils contain radium-226 and uranium-238, as well as high concentrations of beryllium. 
Because waste solutions and precipitated sludges from beryllium processing operations were impounded in the 
lagoons on the southern side of the plant, high concentrations of beryllium would be expected at these locations. 
Beryllium was also detected at high concentrations in soil samples from the northern side of the plant and the leased 
property north of the site. Final characterization to delineate the boundaries of the contaminated areas will take place 
immediately before remedial action begins. 

REMEDIAL ACTION 

In 1959, when the Atomic Energy Commission contracted Brush Wellman to close the plant, a 3.4-hectare (8.5-acre) 
dike-emclosed landfill was constructed in the northeastern comer of the property, and hazardous sludge and 
contaminated soil were moved from three lagoons to the landfill. Historical records indicate that the plant closure 
plan specified leveling the dikes on the empty lagoons and filling the lagoons with sufficient clay to bring the areas to 
ground level. The landfill area was then capped, graded, and seeded. 
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Site remediation under Department of Energy FUSRAP is in its initial planning stages. The scope of work for 
FY 1995 and FY 1996 consists of a preliminary characterization phase including analysis of historical records, site 
drawings, and site photographs to characterize site topography, drainage patterns, vegetation, and relationships to 
adjoining areas, and also to determine the focus of final characterization. Before remedial action begins, detailed 
radiological characterization of the surface and subsurface is recommended to define more precisely the extent of 
contamination. 

Cleanup alternatives will be developed and evaluated as required under the Comprehensive Environmental Response, 
Compensation, and Liability Act and the National Environmental Policy Act. Interim removal actions will be initiated 
if needed to address contamination on any portion of the site before the Record of Decision is finalized, and 
environmental impacts will be documented in an Engineering Evaluation/Cost Analysis report and a categorical 
exclusion report as required by the National Environmental Policy Act. The selected cleanup option will be 
implemented after public review of the Remedial Investigation/Feasibility Study-Environmental Impact Statement 
and issuance of a Record of Decision. 

The Department of Energy is currently considering an onsite remedy; however, the Comprehensive Environmental 
Response, Compensation, and Liability Act requires the Department to consider other alternatives. The scenario used 
for the Baseline Environmental Management Report cost estimate assumes excavation of contaminated soils and 
disposal by consolidation and onsite capping. The cost estimate assumes a total volume of 26,400 cubic meters 
(34,500 cubic yards) of chemical and low-level radioactive waste and transfer of responsibility for long-term 
surveillance and monitoring to the Grand Junction Projects Office in FY 2007. Given that the site has not yet been 
characterized, the estimate is based on consolidating all onsite waste materials on top of already contaminated 
subsurface pits, landfills, or lagoons, then adding an impermeable cap to minimize water infiltration. The size, 
number, and configuration of the onsite disposal cell(s) have not yet been determined. 

Environmental Restoration Activities Cost Estimate 

(Five-Yesr Averages, Thousands of Constant 1996 Dollars) 

FUSRAP • Luckey Site 

Assessment 
Remedial Action 
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• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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The following table presents estimated funding information for the Luckey site. 

Nondefense Funding Estimate 

a gag 

(Five-Ytntr Averages, Thoussnds of Constant 1996 Dollars) 

"''ft3999 agM 2Q19 '2'' a gag agaa 
Environmental Restoration 6,366 8,048 123 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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PAINESVILLE 

The Painesville site (formerly the Diamond Magnesium Company) is located at 720 Fairport-Nursery Road in 
Painesville, Ohio, approximately 35 kilometers (22 miles) northeast of Cleveland. About a third of the site was 
originally covered by large buildings and rail lines. Some of the original buildings have been removed, but others 
are still in use by the current owner, the Uniroyal Chemical Company. The property also contains a waste lake 
west of the buildings and several lagoons formerly used for sludge and equalization. The site covers approximately 
60 hectares ( 150 acres). 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

aqga 3929 agaa a gao Lila 9'5',. 
Environmental Restoration 3,624 7,651 6,328 88,012 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

Low-level radioactive contamination at the Painesville site consists of uranium-contaminated material; the estimated 
total waste volume is 53,000 cubic meters (69,000 cubic yards). Contamination originated from approximately 725 
metric tons (800 tons) of radioactively contaminated scrap steel that the Atomic Energy Commission shipped from the 
Lake Ontario Storage Area to the Diamond Magnesium Company for use in magnesium production processes. Scrap 
steel that was not used immediately was stored in an area on the western side of the property, near the railroad tracks, 
and possibly at other onsite locations. The radioactive contamination was incidental to the use of the scrap metal, 
which was generated from discarded iron drums previously used to store uranium compounds associated with 
pitchblende operations. The site was included in FUSRAP in 1992. The Department of Energy's present objective at 
the site is to eliminate or reduce the potential for exposure to radioactive contaminants. 
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Based on current use, the Painesville site has a low priority for cleanup because it poses no immediate health risk to 
the public, the environment, or individuals who access the area. Although the site is currently operating as an 
industrial facility, it would be highly unlikely that an individual working in or frequenting the contaminated areas 
would sustain significant radiation exposure. 
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FUTURE USE 

The site will be released for use with no radiological restrictions after completion of remedial action. This baseline 
assumes that use of the site will continue to be Industrial/Commercial. 

ENVIRONMENTAL RESTORATION 

This report assumes that environmental restoration of the Painesville site will include disposition of approximately 
53,000 cubic meters (69,000 cubic yards) of contaminated soil. This baseline assumes that remediation will be 
conducted under the Comprehensive Environmental Response, Compensation and Liability Act protocol for 
remediation of low-level radioactive contamination at FUSRAP sites and the Atomic Energy Act of 1954, as 
amended. As required by the Comprehensive Environmental Response, Compensation and Liability Act, the 
development of remediation goals for the site incorporates the applicable or relevant and appropriate requirements of 
federal and state laws. 

Key regulators are Environmental Protection Agency Region V, the Ohio Environmental Protection Agency, the Ohio 
Department of Health, and local governments as appropriate. Other potential regulatory drivers include the Clean Air 
Act, the Safe Drinking Water Act, and the National Pollutant Discharge Elimination System. Environmental 
documentation integrating Comprehensive Environmental Response, Compensation, and Liability Act and National 
Environmental Policy Act requirements is expected to consist of a Remedial Investigation/Feasibility Study
Environmental Impact Statement. The schedule for final cleanup depends on funding and the issuance of a Record of 
Decision, as required by the Comprehensive Environmental Response, Compensation, and Liability Act/National 
Environmental Policy Act process. 

Assessment (Record of Decision) 
Remedial Action 

Major Environmental Restoration Activity Milestones 

TASK 

Transfer Site to Grand Junction Projects Office Long-Term Surveillance and Monitoring Program 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

2001 
2010 
2011 

A radiological survey of surface and subsurface areas in 1990 detected the primary contaminants at the site 
(uranium-238 and radium-226) at concentrations exceeding current guidelines. Widespread radioactive contamination 
was found outdoors within facility property boundaries, and elevated radionuclide concentrations were discovered in a 
smaU area on the nearby Lonza Chemical Company propertY· Relatively high concentrations of lead were found in a 
soil sample that also contained elevated levels of radium-226; this observation is typical of residues from pitchblende 
operations. In 1988, a preliminary radiological survey identified uranium-238 and radium-226 at concentrations 
above guidelines in soil samples from the area west of the buildings near the railroad car spill containment basin. 

Previous field investigations at the Painesville site included radiological surveys in 1988 and 1990. The preliminary 
survey in 1988 included a gamma scan of selected portions of the property and collection of surface and subsurface 
soil samples. No indoor survey measurements were performed. The 1990 investigation included a gamma scan of the 
ground surface in accessible areas throughout the Uniroyal property and over a 15-meter (50-foot) wide strip of land 
on the Lonza property adjacent to the property line; gamma radiation measurements; collection and radiological 
analysis of systematic and biased samples of surface and subsurface soils; collection and analysis of soil samples 
from auger holes and gamma logging of the holes; direct gamma radiation measurements within three buildings 
formerly used for magnesium reduction processing; and analysis of a radioactive rock sample by thermal emission 
mass spectrometry. 

OHIO 103 



The radiological characterization identified widespread radioactive contamination outdoors on the Uniroyal property 
and elevated radionuclide concentrations in a small area on the Lonza property. The contamination on the Uniroyal 
property was found in two large areas reportedly used for storage of scrap metal and in numerous smaller areas and 
isolated spots throughout the site. Elevated radium-226 and thorium-230 concentrations were found in both surface 
and subsurface soil on both properties. Detailed characterization, including drilling and sampling, will be conducted 
before cleanup begins. 

REMEDIAL ACTION 

The Department of Energy has not yet conducted any remedial action at the Painesville site. The selection of a 
preferred cleanup option will depend on results from the upcoming characterization, which will provide further 
information about the nature and extent of contamination and site-specific waste management requirements. The 
scenario used for the Baseline Environmental Management Report cost estimate assumes excavation of contaminated 
soils and disposal by consolidation and onsite capping. Responsibility for long-term surveillance and monitoring of 
an assumed total volume of 53,000 cubic meters (69,000 cubic yards) of low-level waste would transfer to the Grand 
Junction Projects Office in FY 2011. 

In the very near future, Uniroyal plans to install a new above-ground storage tank in or near the contaminated area. 
This construction effort will involve soil disturbance. The soils that are excavated for a concrete foundation pad will 
be consolidated, surrounded with a berm to reduce potential runoff, kept covered to prevent spread of contaminants, 
and monitored. This low-level waste will remain covered until completion of the onsite cap. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FUSRAP- Palnesvtle Site 
Assessment 
Remeclal Action 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FUNDING ESTIMATE 
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The following table presents estimated funding information for the Painesville site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thoussnds of Constsnt 1996 Dollars) 

fl''ft'PRP 399' 39'9 '2'' agzg '21' 
Environmental Restoration 3,624 7,651 6,328 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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Albany Metallurgical 
Research Center --...... 

(completed FUSRAP site)* 

Lakeview ---- • Completed FUSRAP sites are summarized in the national 
program discussion located in the Tennessee section. 

OREGON 

Estimated State Total 

(Thousands of Current Year Dollars) 

State-v.;de 1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX'P'tiPOP iP'P a gag aqp we 
Lakevtew 736 417 

• Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

5,761 
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OREGON UMTRA SITE 

The Lakeview former processing site is one of 24 uranium mill processing sites designated by the Uranium Mill 
Tailings Radiation Control Act for remediation by the Department of Energy. During the 1960s, private firms 
processed most of the uranium ore mined in the United States for the Atomic Energy Commission, a predecessor of 
the Department of Energy. Congress passed the Act in 1978 in response to public concern regarding potential 
health hazards from long-term exposure to uranium mill tailings. It authorized the Department of Energy to 
stabilize, dispose of, and control uranium mill tailings and other contaminated material at 24 uranium mill 
processing sites and vicinity properties. For a general discussion of the UMTRA Program, see the overview 
presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Cont·ol Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 
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LAKEVIEW, OREGON (UMTRA SITE) 

The former Lakeview mill and tailings site is located in south-central Oregon, approximately 26 kilometers ( 16 
miles) north of the California-Oregon border and 155 kilometers (96 miles) east of Klamath Falls, Oregon. The 
tailings pile covered approximately 12 hectares (30 acres) of the 104-hectare (258-acre) site. Six evaporation 
ponds occupied another 26 hectares (64 acres). 

LOCALITY MAP 
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FACILITY MISSION 

The mission of the mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. The 
Lakeview uranium mill was built in 1958 and was operat~ by the Lakeview Mining Company. Uranium ore was 
processed at the mill from 1958 to 1961. In 1968, the mill site was acquired by the Atlantic Richfield Company, 
which began a cleanup operation in 197 4. By 1977, the mill buildings and the surrounding areas had been 
decontaminated to meet State regulations then in effect. The mill was sold in 1978 to the Precision Pine Company, 
which used the site as a lumber mill and a stockpile facility for sawdust and scrap waste. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. 

FUTURE USE 

Remedial action at the processing site was performed under a Remedial Action Agreement with Lake County, the 
owner site. Under the terms of the Remedial Action Agreement, beneficial use of the site will be returned to the 
owners upon Nuclear Regulatory Commission certification of compliance with Subpart B of the Environmental 
Protection Agency ground-water protection standards. Some restricted use will be allowed following certification of 

OREGON 4 



surface cleanup. The future use of the site is unknown, but this report assumes it will be IndustriaVCommercial. The 
disposal site will remain under the control of the Federal Government, and will be monitored and maintained in 
accordance with the Long-Term Surveillance Plan approved by the Nuclear Regulatory Commission. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed and the source of contamination has been stabilized. However, residual 
milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Ground water 
Assessment 
Remedial Action 

Oi1rect Program Management/Support 

208 
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299§ 

58 
41 
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• Total Liffl Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 
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1,333 
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Surface remedial action was completed at the processing site in October 1989, and the Nuclear Regulatory 
Commission certified it in September 1993. The Nuclear Regulatory Commission licensed the disposal site in 
September 1995 and transferred it to the Grand Junction Projects Office's Long-Term Surveillance and Maintenance 
program in September 1995. 

Remedial action ofthe Lakeview site, which began in June 1986, involved relocating approximately 716,680 cubic 
meters (943,000 cubic yards) of residual radioactive materials to the Collins Ranch disposal site, located 
approximately 11 kilometers (seven miles) northwest of Lakeview. Relocation was required because possible seismic 
and geothermal activity in the area precluded stabilizing the residual radioactive material in place. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of this statement, see the UMTRA program narrative in the New Mexico section of this report. Site
specific National Environmental Policy Act documentation will be developed to propose an appropriate ground-water 
compliance strategy and reasonable alternatives for the Lakeview site once the Programmatic Environmental Impact 
Statement is completed. 

This report assumes a demonstrated compliance strategy with additional characterization and application of 
supplemental ground-water standards for the Lakeview site. For all types of ground-water compliance strategies, once 
the Nuclear Regulatory Commission determines that the site is in compliance with Subpart B of the Environmental 
Protection Agency Standards and the site is certified, no additional long-term surveillance or monitoring will be 
conducted. 

The total volume of contaminated ground water is estimated to be 2.8 billion liters (727 million gallons), and the 
contaminant plume extends offsite. The ground-water contaminants of potential concern are arsenic, boron, cadmium, 
chloride, iron, manganese, molybdenum, nickel, polonium-21 0, sodium, sulfate, and uranium. 
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The following milestone dates have been established for planning purposes. 

Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 

COMPLETION DATE 
Fiscal Year 

1996 
2000 
2001 
2002 

In 1994, under the UMTRA Ground-water Project, ground-water samples were collected at the former Lakeview 
processing site to monitor water quality changes that have occurred since the removal of the tailings pile, evaporation 
ponds, and associated contaminated soil. To assess the extent of ground-water contamination caused by former 
processing activities, the baseline/ground-water quality was compared to the background ground-water quality and the 
Environmental Protection Agency UMTRA maximum concentrations limits. 

Total dissolved solids and sulfate, arsenic and molybdenum were selected as indicator parameters because they have 
historically exceeded the maximum concentration limits. Manganese, iron, vanadium, nickel, tin, and zinc also were 
analyzed to assess potential risks to human health and the environment. Major cationic and anionic constituents and 
the field parameters were analyzed to track changes in background and baseline ground-water quality and in 
contaminant migration. 

Sulfate appears to define best the extent of site-related contamination in ground water. The distribution of sulfate 
concentration data suggests that separate contaminated areas are associated with the location of the former tailings 
pile and evaporation ponds. Different types of background ground water (nongeothermal or geothermal) also 
influenced these areas. 

Proposed additional data collection will focus on site-specific hydrogeologic and geochemical conditions, and ground
water quality. These conditions are located in an area that is naturally affected by geothermal sources and salt 
leaching from soils and logging debris fill, which has contributed to the natural degradation of the environment in the 
area. Ground water at the site is not currently used. Some residents in the vicinity use municipal water supplies, 
others use wells, and others use bottled water because of the naturally poor water quality. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Lakeview site. 

Nondefense Funding Estimate 

(Five-YetJr Averages, Thousands of Constant 1996 Dollars) 

D'81t'999 3QP' 39'9 32'1 zgag 2931 

EnvlroM18ntal Restoration 736 417 5,761 

• rota/ Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 
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Aliquippa Forge 
(completed FUSRAP site)* 

Canonsburg 

....----- C.H. Schnoor 
(completed FUSRAP site)* 

' " \ 

( 
\ 

Bettis Atomic Power 
Laboratory *Completed FUSRAP sites are summarized in the national 

program discussion located in the Tennessee section. 

Canonsburg 

Canonsbur 

Pittsburgh Energy 
Technology Center 

PENNSYLVANIA 

Estimated State Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 996-2QQQ 2QQ5 2915 2Q2Q 2Q25 

448 62 

* Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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2,547 

PENNSYLVANIA 1 



PENNSYLVANIA 2 



PITTSBURGH ENERGY TECHNOLOGY CENTER 

The Pittsburgh Energy Technology Center is located at the Bruceton Research Center, which occupies 
approximately 95 hectares (237 acres) just 19 kilometers ( 12 miles) south of Pittsburgh, Pennsylvania. The site is 
shared with the U.S. Bureau of Mines and the Department of Labor's Mine Safety and Health Administration. The 
Bruceton Research Center, founded in 1910 as an experimental mine and coal analysis laboratory, now supports 
both energy and environmental technology efforts of the Department of Energy. 
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FACILITY MISSION 

The Pittsburgh Energy and Technology Center is one of the Federal Government's two principal research centers 
responsible for the technical and administrative management of fossil energy-related research and development 
programs, as well as demonstrating innovative environmental remediation technologies. The total value of all active 
research and development contracts, grants, and cooperative agreements that the Center manages is approaching $2 
billion. The Center currently employs approximately 300 federal employees and 275 contractor support personnel. 

The Center is also administratively responsible for the Bartlesville Project Office in Bartlesville, Oklahoma and the 
Western Environmental Technology Office in Butte, Montana. The State of Montana section of this report provides 
further information on the activities and accomplishments of the Western Environmental Technology Office. 

All environmental management work performed at this facility is related to environmental technology development. 
All life-cycle costs for these activities are included in the Maryland/District of Columbia site summary under the 
Headquarters National Technology Development program costs. There currently are no waste management, 
environmental restoration, or other activities for which the Environmental Management program is responsible at the 
Pittsburgh facility. The Office of Fossil Energy is responsible for all ongoing regulatory compliance activities. 

FUTURE USE 

The Office of Fossil Energy will determine the mission and future use of the site. Technology development activities 
for the Environmental Management program will be conducted in coordination with the Office of Fossil Energy 
programs. Environmental Management will provide funding for the Western Environmental Technology Office over 
the life of the Technology Development Program, which is expected to last 15 to 20 years. 
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PENNSYLVANIA UMTRA SITE 

The Canonsburg former processing site is one of 24 uranium mill processing sites designated by the Uranium Mill 
Tailings Radiation Control Act for remediation by the Department of Energy. During the I960s, private firms 
processed most of the uranium ore mined in the Unites States for the Atomic Energy Commission, a predecessor of 
the Department of Energy. Congress passed the Act in I978 in response to public concern regarding potential 
health hazards from long-term exposure to uranium mill tailings. It authorized the Department of Energy to 
stabilize, dispose of, and control uranium mill tailings and other contaminated material at 24 uranium mill 
processing sites and vicinity properties. For a general discussion of the UMTRA Program, see the overview 
presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is I 00 percent nondefense. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a 
Cooperative Agreement in I982 with the Commonwealth of Pennsylvania. The agreement outlines the roles and 
responsibilities of each party. It also delineates the cost sharing arrangement that makes the Department of 
Energy responsible for IOO percent of the assessment costs and 90 percent of the remediation costs, and the 
Commonwealth responsible for the remaining I 0 percent of the remediation costs. In addition, the Department of 
Energy is responsible for paying 90 percent of the Commonwealths 10 percent, and the Commonwealth is 
responsible for the remaining IO percent of these costs (one percent of the total). The Nuclear Regulatory 
Commission concurred on the original agreement and must concur on all major modifications. 
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CANONSBURG, PENNSYLVANIA (UMTRA SITE} 

The Canonsburg site is within the Borough of Canonsburg, Washington County, in southwestern Pennsylvania, 
approximately 32 kilometers (20 miles) southwest of downtown Pittsburgh. The 7.5-hectare ( 18.6-acre) 
Canonsburg site lies between Chartiers Creek and the Conrail railroad tracks. The site contained more than 
285,836 cubic meters (376, 100 cubic yards) of contaminated material. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

D'!Pt2 PPP agga 3QlQ 2Ql§ agag life'¥&',. 
Environmental Restoration 448 62 2 547 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FACILITY MISSION 

The mission of the Canonsburg mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings remaining after the uranium was extracted during the milling process. The 
Standard Chemical Company originally operated the Canonsburg site as a radium extraction plant from 1911 to 
1922. Later, the Vitro Corporation of America acquired the property and processed the ore to extract radium and 
uranium salts. From 1942 until 1957, Vitro was under contract to the Federal Government to recover uranium 
from ore and scrap. From 1956 to 1957, approximately 41,040 cubic meters (54,000 cubic yards) of this uranium 
was moved to a 3.6-hectare (nine-acre) site in Burrell Township, which is about 1.6 kilometers (one mile) east of 
Blairsville, Pennsylvania, between the Conemaugh River and the Conrail railroad tracks. For the next nine years, 
the site was used only for storage under an Atomic Energy Commission contract. In 1967, the Canon Development 
Company purchased the property, and tenant companies leased it for light industrial use. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations, Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. 
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FUTURE USE 

The Commonwealth of Pennsylvania acquired the processing site, which comprises Areas A, B, and C. Areas A and 
B make up the disposal site. Areas A and B will be Controlled Access, and the Federal Government will own them; 
Area C will be returned to the State of Pennsylvania for limited public use. The future use of Area C is unknown at 
this time. The site will be monitored and maintained in accordance with the Long-term Surveillance Plan approved by 
the Nuclear Regulatory Commission. Title to the Burrell disposal site was previously acquired by civil action in the 
United States District Court, and is owned by the Federal Government under the custody of the Department of 
Energy. Public access to the Burrell disposal site is also controlled. 

ENVIRONMENTAL RESTORATION 

Surface remediation action has been completed and the source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

tJMTRA Ground water 
Assessment 
Remedial Action 

Direct Program ManagemenVSupport 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Remedial action at the Canonsburg former processing site was completed in July 1985. Remediation of the 
Canonsburg site included stabilization of approximately 201 ,400 cubic meters (265 ,000 cubic yards) of residual 
radioactive material at the former processing site and remediation of 163 vicinity properties. The Nuclear Regulatory 
Commission certified the site in August 1995 and licensed the site in January 1996, with transfer to the Grand 
Junction Projects Office's Long-Term Surveillance and Maintenance program in May 1996. Approximately 41 ,040 
cubic meters (54,000 cubic yards) of contaminated materials from the Canonsburg site that had been moved to the 
Burrell Township site in the 1950s were remediated in place at Burrell. Remediation at the Burrell site was completed 
in July 1987, and the Nuclear Regulatory Commission licensed the disposal site in May 1994. 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office's Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 
1996 

Remedial action at the Canonsburg site was conducted in three areas, designated A, B, and C. Area A was 
contaminated to depths of up to 1.8 meters (six feet). A large subsurface portion of Area B was contaminated by fill 
matelrial placed on the original contaminated surface, with as much as 6.1 meters (20 feet) of cover material on top of 
the fill material. Area C (the mill site waste disposal lagoon) contained residual radioactive material at least three 
meters (ten feet) deep from liquid process waste piped to a pond in that area. The pond was filled with processing 
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waste and later covered with tailings materials and waste from nearby steel mills. Depth to ground water in the area 
generally varies from three to six meters (l 0 to 20 feet). 

The Canonsburg site Remedial Action Plan, which was concurred upon by the Nuclear Regulatory Commission in 
November 1983, outlined the contaminant distribution and necessary remediation. The UMTRA Surface Project will 
conduct surveillance and maintenance of the disposal cell after completion of remedial action and prior to its transfer 
to the Grand Junction Projects Office's Long-Term Surveillance and Maintenance program in FY 1996. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be developed 
to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Canonsburg site once 
the Programmatic Environmental Impact Statement is completed. 

Cost estimates for this report assume a No Further Action compliance demonstration, with the application of alternate 
concentration limits strategy. For all types of ground-water compliance strategies, once the Nuclear Regulatory 
Commission determines the site to be in compliance with Subpart B of the Environmental Protection Agency 
Standards and the site is certified, no additional long-term surveillance or monitoring will be conducted. 

The following milestone dates have been established and planning purposes. 

Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1999 
2000 
2001 

Ground water has been monitored at Canonsburg since 1986. Following the definition of background and baseline 
ground-water conditions at the site, monitor wells were sampled twice a year for five years. They are now sampled 
annually in late summer or early fall. This sampling frequency permits evaluation of trends in ground-water flow 
conditions and quality. A total of 15 monitoring wells were sampled in October 1994 to evaluate background 
conditions and to evaluate cross gradient and downgradient ground-water quality. 

Elevated uranium concentrations provided evidence of minor ground-water contamination, particularly in and around 
Area C. Uranium is considered an indicator parameter at Canonsburg because it is the constituent most likely related 
to uranium processing activities at the site and because it is mobile in ground water. Uranium concentrations exceed 
the Environmental Protection Agency maximum concentration limit for ground water in several wells, indicating that 
the tailings have impacted ground-water quality in the unconsolidated material. The minor amounts of uranium pose 
no threat to human health or the environment because no wells can be constructed in or downgradient from the areas 
of contamination. 
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Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Canonsburg site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX'P'tiPPO 1996 39'9 '9'' 3939 aeae ura E'f'f 
Environmental Restoration 448 62 2,547 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

PENNSYLVANIA 11 



PENNSYLVANIA 12 



Center for 
Energy and 

Environmental 
Research 

PUERTO RICO 

-
-

PUERTO RICO 1 



PUERTO RICO 2 



THE CENTER FOR ENERGY AND ENVIRONMENT 
RESEARCH 

The Center for Energy and Environment Research, located in the Commonwealth of Puerto Rico, consists of three 
sites and a decommissioned research reactor. The three sites total approximately 70 hectares ( 176 acres). These 
sites include the Mayaguez Site, the El Verde Research Area, and the Rio Piedras Site. The Mayaguez Site is 
located in western Puerto Rico, approximately 1.6 kilometers ( 1 mile) east of Mayaguez Bay. This site spans 
roughly 8 hectares (20 acres) and is situated adjacent to the University of Puerto Rico College of Agriculture and 
Mechanical Arts and the U.S. Department of Agriculture Experiment Station, northeast of the Mayaguez city 
limits. TheEl Verde Site encompasses approximately 63 hectares ( 156 acres), located in the Luqillo Forest 
approximately 23 kilometers ( 14 miles) southeast of San Juan in northeastern Puerto Rico. The Rio Piedras Site is 
located approximately 3.2 kilometers (2 miles) south of San Juan and consists of a Biomedical facility. The 
Boiling Nuclear Superheat Research Reactor is an unrelated program located in Rinco 'n, approximately 21 
kilometers ( 13 miles) northwest of Mayaguez. The program consists of a defueled and entombed reactor and 
associated buildings. 

Rinco'n 
City 

67"00'W 

I 

20MIIIS 

3UllDIIEIBS 

FACILITY MISSION 

LOCALITY MAP 

Center for Energy and 
Environmental Research~ 

Rico 

-

66•oo· w 

I 

N 

The Center for Energy and Environment Research was established in 1957 as the Puerto Rico Nuclear Center. It 
consists of three distinct sites that were operated by the University of Puerto Rico, and the Boiling Nuclear Superheat 
Research Reactor operated by the Puerto Rico Electric Power Authority under contract to the Department of Energy 
and its predecessors. The Mayaguez Site is a multiple structure facility that housed the marine studies program, the 
original research reactor, and associated laboratories. In 1976, reactor research activities at the site concluded with 
the closure of the TRIG A Research Reactor and L-77 Training Reactor, and the facility mission broadened to include 
nonnuclear energy technologies. 

PUERTO RICO 3 



The EI Verde Site was an experimental research station that supported a terrestrial ecology program between 1964 
and 1976. This site performed radiological tests on the trees and vegetation in a section of rainforest to study mineral 
cycling and metabolism. 

The primary focus of work at the Rio Piedras site was nuclear medicine research. However, in 1982 the site was 
transferred from the Department of Energy to the University of Puerto Rico by means of a Quit Claim Deed. The site 
included the Biomedical Building and a former underground diesel fuel storage tank, which was removed in FY 1994. 

The Boiling Nuclear Superheat Research Reactor operated as a research reactor between 1962 and 1967. The facility 
was decommissioned by 1970, and the reactor vessel and other components were entombed in place. This report 
assumes that the Department of Energy will maintain the responsibility for monitoring and inspecting this facility for 
the life cycle of this estimate. 

Cost associated with landlord activities at the Mayaguez and El Verde Research Area are the responsibility of the U.S. 
Department of Agriculture and this report assumes that it will remain in this capacity for the life cycle of this estimate. 
The landlord for the Rio Piedras Site is the University of Puerto Rico and this report expects the university to remain 
in this capacity for the life cycle of this estimate. Landlord activities at the Boiling Nuclear Superheat Research 
Reactor are limited to surveillance and monitoring activities performed by the Department of Energy. All costs 
associated with assessment and remedial activities at the Center for Energy and Environment Research are included 
within the Oak Ridge Operations Office estimate. Activities will be complete in FY 1996 and cost approximately 
$749,000 ($130,000 for assessment and $619,000 for remediation). 

FUTURE USE 

This estimate assumes that the Mayaguez and El Verde Sites will be transferred to the U.S. Department of Agriculture 
in FY 1996. The Rio Piedras Site was transferred to the University of Puerto Rico in 1982. All future-use decisions 
regarding these sites are the responsibility of the landlord organizations; however, the Department of Energy is 
currently negotiating future-use limitations with the U.S. Department of Agriculture at the Mayaguez and El Verde 
Sites. This estimate assumes that future use of these sites will be Recreational. However, the sites will also be used 
for offices, laboratories, and educational institutions. 

The Department of Energy will also continue to monitor and inspect the Boiling Nuclear Superheat Research Reactor 
facility. Because of entombed radioactive materials left in place, this estimate assumes that this area will remain 
Controlled Access. However, the Mayor of Rinco'n City and the Puerto Rico Electric Power Authority are negotiating 
the development of a museum in the reactor building. This report assumes that these plans will change the land use of 
this facility in the near future. 

ENVIRONMENTAL RESTORATION 

Environmental Restoration program concerns at the Center for Energy and Environment Research involved 
underground storage tanks containing fuel oils at the Rio Piedras and Mayaguez sites. In addition, there are concerns 
about materials containing asbestos in the Rio Piedras, Mayaguez and El Verde sites, gas cylinders and miscellaneous 
laboratory chemicals at the Mayaguez Site, and the entombed radioactive material at the Boiling Nuclear Superheat 
Research Reactor Site. 

The Department of Energy has removed all underground storage tanks. All of the gas cylinders and miscellaneous 
chemicals at the Mayaguez Site were disposed of in the first quarter of FY 1996. The Department must now dispose 
of asbestos at both the Mayaguez and El Verde Sites and continue to monitor and inspect the entombed radioactive 
materials at the Boiling Nuclear Superheat Research Reactor facility. 
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The Department ships all hazardous waste generated by environmental restoration activities at the Center's sites to 
appropriate commercial facilities for disposal. The reactor vessel and its components at the Boiling Nuclear 
Superheat Research Reactor facility have been entombed in place. The radioactive fuel was disposed of in the 
continental United States. 

Mayaguez Site - Remedial Action 
El Verde Site- Remedial Action 

Major Environmental Restoration Activity Milestones 

TASK 

Boiling Nuclear Superheat Research Reactor- Long-Term Surveillance and Monitoring 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1996 
1996 
2136 

The Department has completed all assessment activities except for limited activity associated with revising the 
monitoring plan for the Boiling Nuclear Superheat Research Reactor. The plan was developed 25 years ago and 
recent inspections have found contaminated areas that were not included in the original monitoring plan. A Phase 1 
Radiological Survey of materials and equipment at the reactor site has been completed and Phase 2 will be completed 
by FY 1996. During the Phase 2 assessment, several pieces of equipment and material were found to be radioactively 
contaminated. When the estimate is revised for the unrestricted land use of the reactor building, a thorough 
characterization of the site by the Department of Energy will be added, including decontamination of soil, ground 
water, and internal surface areas, to the standards required for unrestricted use. 

REMEDIAL ACTION 

At the Mayaguez Site, the underground storage tanks and the unknown gas cylinders and miscellaneous chemicals 
have been removed. Asbestos removal and the removal of hot cells (glass windows) will be completed in FY 1996 
and the site will be transferred to the U.S. Department of Agriculture. This report assumes that no additional 
Department of Energy activity will be required at this site. 

At the El Verde Site, the Department has removed material and has restored the trail in the El Verde Research Station. 
This estimate assumes that minor asbestos issues will be resolved and the site will be transferred to the U.S. 
Department of Agriculture in FY 1996. It also assumes that no additional Department of Energy activity will be 
required at this site. 

One underground storage tank has been closed in place and later was removed from the Rio Piedras Site to complete 
the diesel-contaminated soil cleanup. An asbestos survey and sampling of the Biomedical Building at the site have 
been completed. This estimate assumes that all Department of Energy activities have been completed and no 
additional Department of Energy activities will be required at this site. 

The Department has removed and disposed of noncontaminated materials at the Boiling Nuclear Superheat Research 
Reactor facility. No additional remedial action was necessary at this facility. However, because of the results of the 
Phase 2 assessment, additional decontamination will be required. 

Long-Term Surveillance and Monitoring 

The Department monitors the Boiling Nuclear Superheat Research Reactor facility and prepares an annual 
surveillance and inspection report that it submits to the regulatory agencies. The monitoring plan, which was 
developed in 1970 at the time of decontamination and decommissioning, is currently being revised and this report 
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assumes it will be completed in FY 1996. Long-term surveillance and monitoring of the reactor facility could 
continue until FY 2136. However, no cost for these activities have been estimated for this report. 

Direct Program Management/Support 

The Oak Ridge Operations Office in Oak Ridge, Tennessee manages the Environmental Management program at the 
Center for Energy and Environment Research. Department of Energy contractors perform the work on a task basis. 

DESCRIPTION OF PERSONNEL 

Approximately 10 contractor Full-Time Equivalents are currently completing remedial action work at the Center's 
sites. This does not mean that there are 10 full-time employees on site, but that several persons employed by a direct 
Department of Energy contractor selected by a bid process complete the work and then leave. The total hours 
involved are equivalent to 10 full-time personnel. These employees are primarily engineers and construction 
craftsmen. The Oak Ridge Operations Office manages the work, and personnel travel to Puerto Rico to oversee the 
project's progress and work with the local authorities. This report also assumes that only 0.3 Full-Time Equivalents 
will be necessary to accomplish annual surveillance and inspection of the reactor site. 

COMPARISON WITH PREVIOUS ESTIMATE 

The Center for Energy and Environment Research was not included as a separate activity in the FY 1995 Baseline 
Environmental Management Report. The changes in costs for the FY 1996 Baseline Environmental Management 
Report reflect the completion of activities over the past year. All activities will be completed in FY 1996, with the 
exception of annual surveillance and monitoring of the Boiling Nuclear Superheat Research Reactor. 
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Savannah River 
Site 

SOUTH CAROLINA 

Estimated State Total 

(Thousands of Current Year Dollars) 

Savannah River Site 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~···~jj;ggg auua iU~Q aau aaaa iUil aa~u 
Savannah River Site 1,330,905 1,305,762 1 208,301 1,317,708 1,376,731 1 218 920 1,011,915 

aaa~a iUdU iadl iUIU iUII iUIU iUII IIII,Kiill* 
Savannah River Site 621,022 322,875 39,623 62 48,769,120 
' 
• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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SAVANNAH RIVER SITE 

The Savannah River Site is located in west-central South Carolina and is bordered on the southwest by the 
Savannah River. The closest major population centers are Aiken, South Carolina, and Augusta, Georgia. The 
Savannah River Site comprises approximately 806 square kilometers (310 square miles); its production facilities 
occupy less than ten percent of the total area. 

IOMILES 

IOKILOMmiS 

LOCALITY MAP 

savanriah•.·fii.\fer•site 
SQ~th Caro.Unay··· 

. () ;J 
~/ 

~.;~ 
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Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

1996 Appropriation 

1997 Congressional Request 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

Total 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 

Total 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1,259,161 

1,152,346 
These levels renect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 pa&.aggg 2995 2Q1Q 2Q1S zqzp ?Q25 2939 
569,741 380,341 286,106 114,596 88,334 49,080 87,903 

153,095 260,955 274,847 494,356 518,682 391,474 236,826 

590,535 649,625 632,159 693,027 754,067 762,459 671,534 

17,534 14,641 15,189 15,730 15,648 15,907 15,652 

1,330,905 1,305,762 1,208,301 1,317,708 1,376,731 1,218,920 1,011,915 

~iR~~ iiRdR iRd~ iR~R ao;; iPIR iRia I ill liiK&II* 
36,614 8,063,567 

142,628 47,681 16,863 12,667,036 

425,790 259,182 6,623 62 27,225,313 

15,990 16,012 16,137 793,203 

621,022 322,875 39,623 62 48,769,120 

. Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars . 

FACILITY MISSION 

The Atomic Energy Commission established the Savannah River Site in 1950 to produce special radioactive 
isotopes for national security purposes. The primary purpose of this mission was the production of strategic 
isotopes (for example, plutonium-239 and tritium) used in the development and production of nuclear weapons for 
national defense. The Savannah River Site also produced other special isotopes (for example, californium-252, 
plutonium-238, and americium-241) to support research in nuclear medicine, space exploration, and commercial 
applications. To produce these isotopes, the Department of Energy fabricated selected materials into metal targets 
and irradiated them in the Savannah River Site nuclear reactors. The targets were transferred to the chemical 
separations facilities and dissolved in acid, and the desired isotopes were chemically separated and converted into a 
solid form, either an oxide powder or a metal. The oxide or metal was fabricated into a usable form at the 
Savannah River Site or other Department of Energy sites. In addition, the Savannah River Site chemically 
reprocessed spent nuclear fuel to recover uranium-235. 

After the Cold War, the mission of the Savannah River Site changed as emphasis shifted from nuclear material 
production to environmental management. Despite this .shift, the Savannah River Site remains a major defense 
installation capable of processing and purifying tritium and plutonium; however, the fuel and target manufacturing 
facilities, along with the five production reactors, are not in operation at this time. With the exception of these 
facilities, the processing facilities have been inventoried and are waiting for the resumption of operations to 
stabilize nuclear materials that are considered programmatic or at-risk. 

The Environmental Management program was initiated at the Savannah River Site in 1989 to address the closure 
of old burial grounds and seepage basins. During that same year, reactor operations were halted to address safety 
and environmental upgrades to selected reactor facilities. The chemical processing facilities continued operation 
into 1992, when chemical processing and recovery activities were halted to address potential safety concerns. 
These concerns were addressed; however, before operations resumed, the end of the Cold War reduced the need for 
additional defense materials. Current operation of the chemical processing facilities is limited to the recycling of 
tritium, which continues today under the Office of Defense Programs, and to materials containing plutonium-238, 
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which are used to support exploratory space missions. During January 1995, the Nuclear Material and Facility 
Stabilization program was designated as the landlord, placing the Savannah River Site under Environmental 
Management program control, except for the tritium mission. 

SMILES 

S KILOMEIEIS 

SITE MAP 

Savannah River 
Site 

N 

Current activities under the Environmental Management program are conducted under three major programs at the 
Savannah River Site: Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste 
Management. 

The stabilization/deactivation of nuclear materials and deactivation of facilities is accomplished under the Nuclear 
Material and Facility Stabilization program. When these activities are complete, the facilities are transferred to the 
Environmental Restoration program for decontamination and decommissioning. Environmental Restoration is also 
responsible for the cleanup of soils and ground water contaminated as a result of operations at the site. Waste 
generated by both of these programs is treated, stored, and disposed of under the Waste Management program. 

The primary drivers for these programs are the Federal Facility Agreement and the Federal Facility Compliance 
Act Consent Order. These agreements define legal actions and milestones for the Savannah River Site. The key 
issue that is emerging from these agreements is the projected budget shortfall and its effect on programmatic and 
technical decisions, including decisions on Environmental Impact Statements pertaining to the management of 
spent nuclear fuels and plutonium-239 disposition. 
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FUTURE USE 

The Savannah River Site began work on a Future Use Project in early 1994, and a report on the Future Use Project 
was issued in January 1996. The purpose of this project is to determine the stakeholder-preferred future-use 
options for Savannah River Site land and facilities. Stakeholders include: interested citizens, former landowners, 
hunters, employees, civic organizations, local government officials, representatives from local communities (for 
example, Citizens for Environmental Justice), the Savannah River Site Citizens' Advisory Board, Citizens for 
Nuclear Technology Awareness, and the Savannah River Regional Diversification Initiative. 

FUTURE LAND USE 
CATEGORIES 

- Controlled Access 
CJ WlldiHe Mgt. 
IZ2I Industrial 

FUTURE USE MAP 

Despite the diverse spectrum of interested parties, several common themes and recommendations emerged from the 
future-use planning process. The most common recommendations are that (1) the Savannah River Site boundaries 
should remain unchanged, and the land should remain under the ownership of the Federal Government; (2) 
residential use of site land should be prohibited; (3) if the Department of Energy or the Federal Government should 
ever decide to sell any of the Savannah River Site land, former landowners or their descendants (as of 1950-1952) 
should have first option to repurchase their former land; ( 4) some of the land should continue to be available for 
industrial uses; (5) industrial and environmental research and technology development and transfer should be 
expanded; (6) natural resource management should be pursued with biodiversity being the primary goal; (7) 
recreational uses should be increased as appropriate; (8) all land should be available for multiple uses (for example, 
ecological research, natural resource management, research and technology demonstration, and recreation); and (9) 
future-use planning should consider the full range of worker, public, and environmental risks, benefits, and cost. 
These recommendation are consistent with the Department's support for legislation to formally designate the 
Savannah River Site as a National Environmental Research Park. 

Land-use assumptions used in the development of this report are consistent with the Future Use Project and input 
from the Savannah River Site Citizens' Advisory Board. The Savannah River Site life-cycle cost estimate assumes 
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that the Federal Government will continue to own the Savannah River Site, and Savannah River Site will provide 
land for the Department's defense activities with adequate isolation from population centers. The central industrial 
area will be used by the Official of Defense Programs for continued activities and by the Environmental 
Management program for maintaining and monitoring the buried and stored waste remaining at the Savannah River 
Site. The central industrial area includes low-level radioactive waste disposal areas that will be restricted as long as 
necessary to ensure protection of human health and the environment. The goal for restoration is to remediate all 
land and ground water located near the perimeter of the Savannah River Site to permit multiple, concurrent uses. 

The Department of Energy will consider the stakeholder-preferred options throughout future planning and decision 
making activities as it weighs mission needs, technological capabilities, legal requirements, and funding. The 
assumed future-use profile for the site is portrayed in the map above. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The Nuclear Material and Facility Stabilization program is responsible for the development and implementation of 
nuclear material management activities on the Savannah River Site. This includes stabilization of production 
materials and deactivation and decommissioning of associated facilities prior to release to the Environmental 
Restoration program for ultimate decommissioning. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION MAP 

The facilities in the Nuclear Material and Facility Stabilization program comprise more than 1,000 buildings; 35 
additional buildings are currently dedicated to the tritium program; and approximately 300 additional buildings are 
in the Environmental Restoration and Waste Management programs. This analysis is based on the Surplus Facility 
Invf:ntory and Assessment data base. Projects at these facilities are grouped into scheduling transfer units. These 
groupings are based on geographical and functional criteria. Facilities in each scheduling transfer unit are to be 
stabilized, deactivated, and placed in a two-year surveillance and maintenance process before being transitioned to 
the Environmental Restoration program. 
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Current plans and estimates are Federal Facility Agreement-driven, with schedules that assume requirement-level 
funding and timely decisions on the Environmental Impact Statement for management of spent nuclear fuels and 
nuclear materials. Uncontaminated facilities are assumed to go directly to the Environmental Restoration program 
for decommissioning. Characterization and packaging costs associated with waste from each scheduling transfer 
unit are included in the estimates for the Nuclear Material and Facility Stabilization program. Costs for treatment, 
storage and disposal of this waste are included in Waste Management program costs. Once transferred, facility 
costs are assumed to be the responsibility of the Environmental Restoration program. All reactors and canyons will 
be deactivated prior to transfer to the Environmental Restoration program for decontamination and 
decommissioning. 

Costs for the Nuclear Material and Facility Stabilization program are reported by scheduling transfer unit. They do 
not include new mission programs or facilities, and they assume the program will not remediate tritium
contaminated ground water. Costs associated with these facilities are summarized in the tables at the end of this 
section. 

The cessation of processing operations resulted in a large inventory of unrecovered nuclear materials in various 
stages of the production and recovery cycle. These materials include acidic solutions containing dissolved target or 
fuel materials; recovered isotopes stored in stainless steel tanks; product forms of isotopes (oxide powders and 
metals) packaged in storage containers (for example, cans and drums); residue forms containing varying amounts 
of isotopes packaged in cans; and unirradiated and irradiated metal fuel, targets, control rods, and other reactor core 
components (stored both dry and in water-filled basins). 

The Defense Nuclear Facilities Safety Board 94-1 recommendation to use the separations facilities to concentrate, 
purify, and stabilize surplus nuclear materials would reduce the risk posed by interim management and is the 
subject of several studies and National Environmental Policy Act evaluations (for example, the F Canyon 
Plutonium Solutions Environmental Impact Statement and the Interim Management of Nuclear Materials 
Environmental Impact Statement). The facilities in the Nuclear Material and Facility Stabilization program include 
chemical processing facilities, reactor and reactor materials facilities, and landlord facilities. These three categories 
are subdivided into scheduling transfer units based on geographic proximity, function, responsible organization, 
and size. This was done to ensure that (1) physical areas could be turned over to the Environmental Restoration 
program in their entirety, (2) similar processes could be employed for required tasks, and (3) responsibility for 
planning and execution could be assigned. 

Chemical processing facilities are located within the F and H Areas. The primary mission of the facilities was to 
separate special nuclear materials from spent reactor fuels and irradiated targets. Chemical separation and 
purification of these materials is accomplished in facilities known as canyons, which are supported by ancillary 
facilities that provide further chemical conversion, cold chemical feeds, or general facility services. Chemical 
Processing Facility projects are represented by the following scheduling transfer units: (1) F Canyon and 
supporting facilities; (2) 235-F Area metallurgical facilities; (3) 247-F Naval fuels fabrication facilities; and (4) H 
Canyon and supporting facilities. 

The completion of the Savannah River Site Stabilization program for the identified at-risk materials is expected by 
FY 2002, with the consolidation of special nuclear materials in the proposed new Actinide Packaging and Storage 
Facility. Currently, there is no authorized future mission for the chemical processing facilities after the 
stabilization of the at-risk materials. Alternative uses for these facilities are being evaluated; options include the 
future disposition of fissile materials and the support of the continuing defense programs. 

The reactor and reactor materials facilities at Savannah River Site are located inC, K, L, P, and R Areas. The 
materials fabrication facilities are located in M Area, and the heavy water facilities are located in D Area. All of 
the reactor areas are similar in physical size and layout. The past mission of the reactor areas was to produce 
material for the Department of Defense nuclear weapons program. Currently, the five production reactors are 
nonoperable, and future operations are not planned. The present reactor deactivation programs will be completed 
in approximately 18 years. 

SOUTH CAROLINA 8 



D Area facilities were designed to produce heavy water for use in the production reactors. The area originally 
contained three sets of heavy water extraction towers with the necessary support facilities. The area was 
operational until1982. As of September 1995, two sets of extraction towers and most support facilities have been 
removed. Surveillance and maintenance requirements are minimal. The existing site inventories of contaminated 
heavy water are currently being processed in the heavy ~ater rework and purification facilities for future onsite 
storage. These facilities are scheduled to close and become surplus by FY 2001. 

M Area facilities were designed for machine fabrication of special fuel assemblies that contained targets used in the 
production of special nuclear materials. These facilities were also used as safe storage for the assemblies prior to 
use in the reactor areas. Recently, these facilities were used to stabilize existing stockpiles by consolidating 
(melting) fabricated assemblies into ingots, which have since been stored in another facility until the Oak Ridge 
Reservation can receive them. The area is now being decontaminated, and the facilities are being made available 
for commercial business operations. All stabilization activities will be completed by FY 2002. 

The n~actor and reactor material facilities comprise seven scheduling transfer units. For the purposes of this report, 
two scheduling transfer units are discussed in detail: (1) P Area- P reactor and supporting facilities and (2) M 
Area - alloy fabrication facilities. Costs for the remaining reactors and reactor material facilities appear in the 
"additional scheduling transfer units" presented later in this section. 

The landlord facilities comprise administrative offices, laboratories, maintenance and other service facilities, 
utilities, and related infrastructure. These facilities are co-located with the operating facilities to provide direct 
mission support or are centrally located as site-wide needs dictate. These facilities range in size from two-square 
meter (25-square foot) test stations to 20,000-square meter (250,000-square foot) laboratory facilities. There are 15 
different landlord facility scheduling transfer units. The landlord facility project addressed in this report, A Area 
site services facilities, is the largest grouping at the Savannah River Site. The following table presents the 
milestones for transferring major facilities from the Nuclear Material and Facility Stabilization program to the 
Environmental Restoration program. 

Major Nuclear Material and Facility Stabilization Activity Milestones 

TRANSFER TO THE ENVIRONMENTAL RESTORATION PROGRAM 

Chemical Processing 
Building 247-F 
Metallurgical Building 235-F 
FCanyon 
H Canyon 

Reactor/Reactor Materials 
RArea 
M Area 
DArea 
C Area 
PArea 
K Area 
LArea 

Landlord Facilities 
M Area 
D Area 
R Area 
S Area 
T Area 
P Area 
C Area 
K Area 
B Area 
A Area 
F Area 
N Area 
H Area 
L Area 
GArea 

COMPLETION DATE 
Fiscal Year 

2005 
2010 
2013 
2013 

1999 
2001 
2002 
2003 
2004 
2007 
2014 

2001 
2002 
2002 
2002 
2004 
2004 
2009 
2011 
2011 
2014 
2015 
2015 
2018 
2018 
2019 

SOUTH CAROLINA 9 



F Canyon and Supporting Facilities 

The 221-F Canyon Building contains the plutonium uranium extraction (solvent) process. The processing facility, 
referred to as the Canyon Building, began operating in 1954. The primary mission of the facility was the recovery 
of plutonium and uranium from irradiated depleted and natural uranium reactor targets, spent reactor fuels 
containing large fractions of plutonium, and plutonium metal returned from weapons production and support sites. 
The Canyon Building is supported by several major ancillary facilities. The outside facilities (211-F) provide cold 
chemical feed makeup and storage of bulk chemicals, along with limited facility support services. The Depleted 
Uranium Processing Facility (221-FA Line) converts depleted uranium solution to oxide and packages it for onsite 
storage. The Canyon Building and supporting facilities are now in a standby mode. 

The FB Line Facility is a hardened structure located in the F Area Canyon Facility. The FB Line was placed into 
service around 1960 to produce high-purity plutonium metal from the dilute plutonium-239 solution produced in F 
Canyon. FB Line vaults currently store special nuclear materials, some of which require further stabilization to 
meet Department of Energy storage standards. 

PRE-STABILIZATION SURVEILLANCE AND MAINTENANCE 

The F Canyon and supporting facilities have been maintained in a state of standby since early 1992. Improvements 
to the overall facilities (for example, structures, process equipment, procedures, and safety documentation) have led 
the Department of Energy to authorize startup ofF Area facilities for the stabilization of at-risk nuclear materials, 
as identified in Environmental Impact Statement studies. Startup is continuing for implementation of the preferred 
options identified in the Savannah River Site Interim Management of Nuclear Materials Environmental Impact 
Statement, and work is complete for stabilization startup. No further activities associated with pre-stabilization are 
required for F Area facilities. 

A new Actinide Packaging and Storage Facility (a $137 million, 1997line-item project) will be added to the F 
Area facilities. Completion of this facility is scheduled for FY 200 I. The purpose of this facility is to provide the 
necessary capabilities for high-firing plutonium oxide and to package all plutonium to current Department 
standards for interim storage. In addition, the facility will provide sufficient vault storage capacity to consolidate 
nuclear material storage. This consolidation will allow the systematic shutdown of vaults in older Savannah River 
Site facilities. 

STABILIZATION 

Currently, the F Area chemical processing facilities are not declared surplus and are staffed to provide necessary 
support for facility restart and the eventual stabilization of nuclear materials that have been identified as at-risk by 
the Defense Nuclear Facilities Safety Board 94-1 recommendations. Several preferred options were identified for 
the stabilization of nuclear materials that would use the F Canyon and supporting facilities according to the Interim 
Management of Nuclear Materials Environmental Impact Statement process. These preferred options include 
stabilization and repackaging of existing high-grade plutonium vault inventories (metal and oxide), conversion of 
plutonium solutions to stable vault material, stabilization and packaging of plutonium residues, dissolution of at
risk targets and fuels, conversion of special nuclear materials, conversion of programmatic nuclear material 
solutions to solid form for storage and eventual shipment, and stabilization of highly enriched uranium in the 
Savannah River Site inventory. A schedule for the stabilization of nuclear materials outlines a program that 
envisions completion of material stabilization by FY 2001. Waste forecasts for this phase are estimated at 12,000 
cubic meters (15,700 cubic yards); more than 90 percent of the waste is low-level waste. Liquid waste streams are 
transferred to the F Area tank farm and will be eventually processed through the Defense Waste Processing 
Facility. 
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POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

The purpose of the F Canyon post-stabilization surveillance and maintenance program (which has an anticipated 
time frame of FY 2002 to FY 2004) is to maintain the viability of the chemical processing facilities during a period 
of evaluation. If declared excess, the facilities will undergo removal of all remaining residual hazardous materials. 
The process systems and process cells will be thoroughly flushed, and process lines will be drained. These 
activities will not jeopardize future restart of these facilities. Building systems and components will be evaluated, 
and an engineering analysis will be completed to determine which critical systems must be maintained to ensure 
structural integrity of the building and minimize the impact to health and safety of the public and workers. Facility 
deactivation plans still must be completed. This three-year program is estimated to cost about $250 million. Waste 
associiated with process system flushes will be transferred to the F Area tank farm and will eventually be processed 
through the Defense Waste Processing Facility. The waste estimate for this phase is 4,500 cubic meters (5,900 
cubic yards), and over 90 percent ofthe waste is low-level waste. Although the chemical processing facilities have 
no authorized mission after the stabilization of all at-risk nuclear materials, alternative uses for these facilities are 
currently being evaluated. 

DEACTIVATION 

Because of their size, potential residual contamination, and complexity, the F Canyon and associated facilities 
present a challenge for deactivation. To date, only a very limited study of deactivation requirements has been 
undertaken. For planning purposes, a significant reduction in costs is not expected until the completion of 
deactivation activities. The estimated cost for this deactivation phase, including surveillance and maintenance, is 
$450 million, based on experience at the Hanford Site and best engineering judgment. 

No major decontamination or dismantlement activities are expected to be completed during the deactivation phase 
for the F Area chemical processing facilities; therefore, no significant increase in the overall waste generation is 
expected. Liquid waste associated with deactivation of the facilities will be transferred to the F Area tank farm and 
processed through the Defense Waste Processing Facility. Waste estimates for this phase forecast 5,000 cubic 
meters (6,550 cubic yards) of waste; 90 percent of the waste is low-level waste. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

Current plans are to maintain the facilities in post-deactivation, minimal surveillance and maintenance status for 
two years prior to transfer to the Environmental Restoration program in FY 2013. Estimated costs associated with 
maintaining a minimal surveillance and maintenance program for the F Area chemical processing facilities are 
estimated to average $13 million per year. Waste estimates for the post-deactivation phase have not been fully 
developed; however, it is anticipated that a significant reduction in waste is feasible, and waste generation should 
not exceed 200 cubic meters (260 cubic yards) per year. More than 95 percent of the waste is low-level waste. 

235-F Area Metallurgical Facilities 

Built in the early 1950s, the 235-F Building is a two-story, windowless, reinforced concrete structure. The 235-F 
Facility has as its mission the continued safe, secure storage of special nuclear materials until a new storage and 
treatment facility can be funded and constructed to enable consolidation of the special nuclear materials. Portions 
of thf~ 235-F Facility were once used to fabricate heat sources from plutonium-238 oxide powder for space mission 
applications. These selected production areas of the 235-F Facility have been shut down and do not support the 
existing facility mission. Upon transfer and consolidation of nuclear material into a new vault, the remaining 235-
F Facility could be declared surplus. 

PRE-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Pre-stabilization activities are considered complete for the highly contaminated surplus sections of the 235-F 
Faciliity associated with the plutonium-238 fabrication program. 
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STABILIZATION 

Currently, $15 million to $17 million per year is required for surveillance and maintenance of the contaminated 
process areas and for management of the stored special nuclear materials. Interim storage of special nuclear 
materials at the 235-F vault is expected to be required through FY 2002 to support the secure storage of nuclear 
materials. During this period, provisions will be made to support additional shipment and receipt of special nuclear 
materials from the vaults in order to stabilize and package all nuclear materials in a manner that meets interim 
storage criteria. Current and future operation of the facility is based on the Interim Management of Nuclear 
Materials Environmental Impact Statement and subsequent decisions and responses to the Defense Nuclear 
Facilities Safety Board 94-1 recommendations. 

The inventory of nuclear material in this facility will be consolidated in the proposed new Actinide Packaging and 
Storage Facility (expected by FY 2002) and the future use of the 235-F vaults will be evaluated to determine 
whether or not to declare the entire facility excess. The best engineering judgment considers it undesirable to 
deactivate the shutdown of plutonium-238 production areas while vault storage areas are in active use. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

During the year following the de-inventory of the 235-F vaults, studies regarding the viability of the 235-F Facility 
will be conducted. Surveillance and maintenance will be conducted to ensure continued protection of the 
environment and the safety of the workers and the public. Estimates forecast costs for the one-year post
stabilization period at $12 million to maintain the facility at an acceptable level of risk. Low-level waste volume 
has been forecast to be 10 cubic meters (13.5 cubic yards) per year for this phase. 

DEACTIVATION 

A deactivation plan for the 235-F Facility has not been developed. The Plutonium-238 processing lines will 
continue to comprise the largest portion of the 235-F Facility surveillance and maintenance costs until a 
decontamination and dismantling plan is implemented. Deactivation costs are expected to be $80 million for a 
four-year period. Accomplishments during deactivation are expected to include limited decontamination, 
contamination fixation, improved containment, possible limited dismantling or removal of highly contaminated 
items to reduce the risk of nuclear material migration. Low-level waste is forecast at 4 to 5 cubic meters (5 to 6.5 
cubic yards) per year for surveillance and maintenance of the facility; however, this estimate does not include any 
waste volume assumptions for the decontamination or dismantling segments of the deactivation work. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

A preliminary engineering study that was completed in FY 1993 estimated that decontamination and partial 
dismantling of the plutonium-238 processing facilities would cost in excess of $100 million. This effort would 
result in a significant reduction in plutonium-238 contamination. A deactivation program of this nature would 
reduce the facility risk with a corresponding reduction in facility surveillance and maintenance costs. Post
deactivation surveillance and maintenance costs are estimated to average three million dollars per year; and low
level waste generation is forecast at three cubic meters (four cubic yards) per year. The facilities are targeted to be 
conveyed in this condition to the Environmental Restoration program during FY 2010. 

247-F Naval Fuels Building and Supporting Facilities 

The 247-F Facility is located within a deactivated security zone in F Area. The 247-F Building and nearby 
ancillary facilities were utilized for fabrication of enriched uranium fuel for use in the production of naval reactor 
fuel elements, until the operation was shut down in 1988. Currently, there is no identified mission for the facility. 

After the process was shut down, the 247-F Facility was de-inventoried of enriched uranium and chemicals, and 
the process equipment was flushed and isolated; however, portions of the building and equipment are contaminated 
with corrosive residue, containing a measurable quantity of enriched uranium. Characterization surveys found 
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transferable contamination within the process cabinets. Limited decontamination has been performed, and current 
conditions are documented in monthly surveillance and maintenance contamination surveys of the facility to ensure 
contamination in the cabinets has not migrated. The 247-F Building is currently in a shutdown mode. This facility 
is cun·ently surveyed and maintained to keep the safety and waste operation systems functioning. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Safety documentation is being analyzed, and activities that would reduce surveillance and maintenance of the 
facility are being evaluated. Early investigations indicate that full-scale reduction to a passively maintained facility 
is not possible until significant reductions in the residual contamination of enriched uranium is accomplished. This 
would require significant glovebox cleaning, material and equipment removal, and fixation of residual 
contamination. Until this work is completed, the facility will require periodic entry and inspection along with 
continued operation of key building safety systems to ensure the safety of the environment, workers, and public. 

The costs associated with the two-year post-stabilization surveillance and maintenance program, during FY 1996 
and FY 1997, are estimated at $16 million. Low-level waste volumes have been estimated at 200 cubic meters 
(260 cubic yards) for this period. 

DEACTIVATION 

A conceptual study was completed that included the following scope: decontaminate, dismantle, and remove 
limited equipment from the 247-F Core Area. This study estimated the cost to be approximately $40 million to $45 
million. There is currently no deactivation plan for 247-F Facility to achieve a desired passive end-state. For 
planning purposes, costs are estimated at $45 million over a five-year period (FY 1998 to FY 2002) for routine 
surveillance and maintenance, reduction in contamination, partial equipment removal, and the lay-up of support 
systems, with associated reduction in surveillance and maintenance costs to be achieved in the year 2003. Waste 
volumes for this phase have been estimated at 300 cubic meters (400 cubic yards) of low-level waste. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

Post-deactivation surveillance and maintenance costs are estimated at less than four million dollars per year, with 
waste generation forecast at less than 30 cubic meters (40 cubic yards) per year. It is expected that the facility will 
transition to the Environmental Restoration program no later than FY 2005. 

H-Canyon and Supporting Facilities 

The c.anyon began operation in July 1955 as a Plutonium Uranium Extraction Facility with a primary mission to 
recover enriched uranium from spent uranium fuels. The canyon was modified in 1963 to recover neptunium as 
well as enriched uranium. The Canyon Building is supported by three principal ancillary facilities. The ancillary 
facilities comprise a number of processes and services that provide bulk chemical storage, liquid waste disposal, 
the recovery of plutonium-238, and vaults for storing nuclear materials. The canyon and support facilities are 
currently maintained in inventoried standby. 

The estimated costs and waste volume for H-Canyon assume that these facilities will be used to stabilize the 
majority of the site's aluminum-clad fuels in order to transform the highly enriched uranium into a non weapons
usable form. The canyon and supporting facilities have been maintained in a state of standby since the early 1990s 
while the Department evaluates alternatives for the stabilization of aluminum-clad highly enriched spent nuclear 
fuel remaining from previous operations. 

PRE-STABILIZATION SURVEILLANCE AND, MAINTENANCE 

The H Canyon and support facilities have been maintained in a state of inventoried warm standby since the early 
1 990s pending a decision on the options for stabilization. Start-up authorization is expected for implementation of 
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the preferred options resulting from the Savannah River Site Interim Management of Nuclear Materials 
Environmental Impact Statement. Pre-stabilization activities are essentially complete for existing H Area facilities. 

STABILIZATION 

The Department expects that operations to stabilize the nuclear materials identified as at-risk will begin in late 
1997. The Interim Management of Nuclear Materials Environmental Impact Statement identifies several options 
for the stabilization of nuclear materials using the H Canyon and its associated support facilities. These options 
include: (1) stabilization/blending/packaging of plutonium-238 inventories, (2) conversion of plutonium solutions 
to stable material, (3) dissolution of at-risk targets and fuels and conversion to stable forms, (4) conversion of 
programmatic nuclear material solutions to a solid form for storage and eventual shipment, and (5) dilution and 
stabilization of highly enriched uranium currently held in the Savannah River Site inventory to low enriched 
uranium. The cost for the stabilization of the nuclear materials, including surveillance and maintenance, is forecast 
at $750 million. 

Waste stream forecasts are 12,000 cubic meters (15,700 cubic yards); greater than 80 percent of the waste is 
considered low-level waste, and the rest is high-level waste. Liquid waste streams are transferred to the H Area 
tank farm and will eventually be processed through the Defense Waste Processing Facility. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

The primary purpose of the post -stabilization surveillance and maintenance program (during FY 2002 to FY 2004) 
is to maintain the viability of the chemical processing facilities until they are declared excess. When this occurs, 
the facilities will undergo removal of all residual hazardous materials, the process systems and process cells will be 
thoroughly flushed, and the process lines will be drained. Building systems and components will be evaluated, an 
engineering analysis will be completed to determine which critical systems must be maintained to ensure structural 
integrity of the building and to minimize the impact of any health and safety issues that may affect the public or 
workers, and facility deactivation planning will begin. This three-year program is estimated to cost approximately 
$210 million. Waste associated with process system flushes will be transferred to the H Area tank farm and will 
eventually be processed through the Defense Waste Processing Facility. Low-level waste is estimated at 4,800 
cubic meters (6,300 cubic yards). There is currently no authorized mission for the H Area chemical processing 
facilities following stabilization of the at-risk nuclear materials. Alternative uses for these facilities in support of 
other stabilization and nuclear material disposition programs are being evaluated. 

DEACTIVATION 

A limited investigation of deactivation requirements has been undertaken, but no deactivation requirements have 
been defined. The best engineering judgment in forecasting costs for this deactivation phase, including 
surveillance and maintenance over the deactivation period (FY 2005 to FY 2010), is $350 million. No major 
decontamination or dismantling activities are expected during the H Area deactivation; therefore, no significant 
waste increase is forecast above the waste volume generated during the post-stabilization period. Waste associated 
with deactivating the facilities will be transferred to the H Area tank farm and will be eventually processed through 
the Defense Waste Processing Facility. Estimates for the period forecast waste at 5,800 cubic meters (7,600 cubic 
yards), almost all of which is low-level waste. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

The facilities are scheduled to begin a post-deactivation surveillance and maintenance phase by FY 2011, and this 
report assumes transition to the Environmental Restoration program will occur by FY 2013. Costs associated with 
maintaining a minimal surveillance and maintenance program for the H Area chemical processing facilities after 
deactivation are estimated at $11 million per year. Waste estimates for post-deactivation activities have not been 
fully developed; however, preliminary estimates suggest low-level waste volumes will be less than 300 cubic 
meters (400 cubic yards) per year. 
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P Area Reactor and Supporting Facilities 

P Reactor, similar to all of the reactors at the Savannah River Site, has two functional areas, referred to as the 
exclusion area and the administrative area. The reactor exclusion area contains production buildings and all 
buildings and facilities necessary for operational support. The area outside and surrounding the exclusion area 
contains the administrative support facilities and the cooling water storage basins. The entire reactor area, both 
exclusion and administrative areas, is enclosed by fencing to form an operations/administrative compound. The 
past mission of the reactor was to produce material for the Department of Defense Nuclear Weapons program. P 
Area stabilization activities are complete. Activities included removing the fuel from the reactor vessel. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Post-stabilization surveillance and maintenance activities at these facilities are forecast to be complete between FY 
1996 and FY 2001. Most waste has been shipped to proper treatment and disposal facilities. Currently, the major 
stabilization and maintenance costs associated with the reactor facility relate to moderator storage and fuel basin 
maintenance. The estimated cost for these activities is $31 million; however, this work will result in a cost savings 
of over ten million dollars when compared to continued surveillance and maintenance. All waste generated is 
expected to be low-level waste and generated at a rate of 341 cubic meters (450 cubic yards) annually. 

DEACTIVATION 

P Area deactivation activities are forecast for completion between FY 2002 and FY 2004. This area includes the 
reacto1r and the ancillary facilities associated with and located within the exclusion perimeter. The reactor and fuel 
basin will require the most extensive deactivation. 

The Department expects that deactivation of the reactor building will include the following activities: (1) All fuel, 
targets, components, and scrap will be removed from the disassembly basin; deuterium moderator (1,000 drums) 
will be: removed; all waste will be removed; and all lead not required for safe building storage will be removed; 
however, bioshielding will remain. (2) All friable asbestos will be stabilized in situ or removed; items presenting a 
significant fire potential will be removed. (3) All water systems will be drained. (4) The fire water dry standpipe 
will remain empty, and the service raw water source will not be available. (5) Sump pumps will remain energized, 
and other systems will be shut down. (6) One transformer room will remain energized to supply the pumps and 
lighting when required. (7) Dampers will be positioned to allow air circulation. (8) Permanent building and 
personnel monitoring equipment will be removed or shut down. (9) All office furniture, equipment, tools, and 
supplies will be removed. (1 0) All fuel and cadmium rods will be removed. 

The Department expects that some activities will not be accomplished. These include: (1) fuel basins will not be 
drained; however, components will be removed from the reactor tank, (2) the reactor tank will not be sealed, (3) 
no equipment will be removed for storage, (4) no provisions will be made to preserve equipment or instruments, 
and (5) no established contamination areas or equipment will be decontaminated. Therefore these activities are 
not inc:luded in the cost estimate. 

Several activities will be accomplished for long-term safe storage. Sump pumps will remain operable and set for 
automatic operation, and the water will be diverted for storage. Water level indication, sampling, and manually 
controlled pump-out capabilities will be provided. The water level will be monitored during periodic inspections. 
The Remote Monitoring and Control System will be shut down. One exhaust fan will remain operable; however, it 
will be shut down. Building lighting will be operable; however, it will be turned off except during periodic 
inspections. One building transformer room will remain energized. Some breakers will be closed to other 
transformer rooms, as required, to provide power to equipment. All other breakers will be de-energized. Roofs 
will be repaired as required to maintain structural integrity and prevent rainwater intrusion. Maintenance of the 
safety envelope around P Area will require seven to ten full-time employees, who will be located on the premises. 
The estimated deactivation work schedule is three years with the present resources available. The estimated cost is 
$15 million. 
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POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

P Area post-deactivation and surveillance and maintenance activities will include regularly scheduled monitoring 
of basin pump operation and routine facility maintenance to maintain roof integrity. No waste of significant 
volume is expected to be generated during post-deactivation surveillance and maintenance. Most of this waste 
should be in the form of personal protection clothing and equipment, and all should be compactable low-level 
waste. The estimated cost for post-deactivation activities is $1.5 million per year. These activities are projected to 
last two to three years, after which the Department expects that the Environmental Restoration program will initiate 
decontamination and decommissioning activities. 

M Area Alloy Fabrication Facilities 

M Area facilities were designed for machine fabrication of special fuel assemblies that contained targets used in the 
production of special nuclear materials. As such, they are similar to those structures found in nonnuclear metal 
fabrication and finishing operations. These facilities were also used as safe storage for the assemblies prior to use 
in the reactor areas. Recently, these facilities were used to stabilize existing stockpiles by consolidating (melting) 
fabricated assemblies into billets. These billets have been stored in another facility until the Oak Ridge Operations 
Office can receive them. The area is being decontaminated, and the facilities are being made available for 
commercial business operations. All stabilization activities will be completed by FY 2000. 

PRE-STABILIZATION SURVEILLANCE AND MAINTENANCE 

The pre-stabilization activities, which primarily involved de-inventory of large quantities of depleted uranium 
cores, excess enriched uranium, lithium aluminum tubes, aluminum stock, and miscellaneous scrap, are scheduled 
for completion in July 1996. 

STABILIZATION 

The stabilization phase is under way. Facility stabilization forM Area production facilities (except the Liquid 
Effluent Treatment Facility, the 316-M Chemical Storage Pad, and the laboratories) is forecast for completion by 
March 1996. Due to the required waste supernatant processing and sludge inventory, the Liquid Effluent 
Treatment Facility is not forecast to complete stabilization, tank cleaning, and closure activities until September 
1998. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

The post-stabilization surveillance and maintenance activities involve periodic surveillance and inspection of the 
facilities by operations personnel, survey of the facilities by radiological control operations personnel, and 
preventive and corrective maintenance of necessary high-efficiency particulate air exhaust systems, electrical 
substations, building lighting, fire protection systems, and back-up diesel generators. Concurrent with these 
surveillance and maintenance activities, deactivation work is being done. This approach will result in a cost 
savings by reducing surveillance and maintenance costs in the future. 

DEACTIVATION 

The facility deactivation phase requires limited isolation activities that will be implemented after the Liquid 
Effluent Treatment Facility is stabilized. Deactivation of M Area facilities is scheduled for FY s 1996 through 
2000 and will include deactivation and isolation of utilities, deactivation of unnecessary security systems, and 
deactivation of nuclear incident monitors. 

As each facility is phased out, its operating systems will be deactivated to the extent practicable. The electrical 
systems will be tagged, and only required lighting, alarms, and fire protection systems will remain active. Other 
systems are to be blinded or locked out. Where possible, utilities will be isolated at facility entrances and blanked 
or tagged out to leave the area safe for the routine surveillance tours. Process and service drains will remain open 
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to the Liquid Effluent Treatment Facility. As facilities are cleared and drains are checked, provisions will be made 
to provide direct outfall to the storm sewer, and process sewer drains will be sealed, pending permit revisions. The 
estimated cost for this phase is approximately $12 million. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

This phase will include establishing cost-effective surveillance and maintenance while meeting environmental, 
safety, and health requirements. In addition, it will include maintaining facilities in compliance with Department 
Orders, standards, codes, and regulatory requirements. 

A minimal level of activity will be continued to ensure that facilities are maintained in a safe and environmentally 
sound manner. These activities include routine waste handling, environmental effluent monitoring, emergency 
preparedness, fire protection surveillance and maintenance, freeze protection, security systems operation and 
maintenance, general plant housekeeping and maintenance, radiological monitoring, compliance activities, 
occum~nce reporting, and audit and assessment closures. The estimated cost for this phase is approximately $10 
million. 

Landlord Facilities 

The ac:tions described here apply to the largest grouping of facilities within A Area, which is the principal 
administrative and service area of Savannah River Site. Current, previous and near-term continuing use of these 
facilities is anticipated in order to house and support administrative offices, central laboratories and their direct 
infrastructure service, and a number of centralized maintenance and support functions (for example, machine 
shops)! that service organizations and areas across the Savannah River Site. Size and functions of the 179 separate 
facilities within this scheduling transfer unit range from a two-square meter (21-square foot) sewage test station to 
the 20,000-square meter (215,000-square foot) main laboratory building. The complexity and diversity of facilities 
dictat~:s that this scheduling transfer unit will be further broken into smaller groupings for planning, management, 
and execution. 

Many of these facilities are currently classified as uncontaminated. Within this group, a large number should be 
candidates for immediate decommissioning without prior transfer to the Environmental Restoration program, and 
some of the smaller facilities are expected to be retired and decommissioned in advance of the identified transfer 
date by consolidating and, in some cases, privatizing services. Contamination types and levels in this group of 
facilities are related to the function of the facility. Power facilities are likely to be contaminated by asbestos and, 
possibly, chemicals. Laboratory facilities may have a spectrum of radiological contamination, chemical 
contamination, and mixed waste. 

PRE-DEACTIVATION/STABILIZATION SURVEILLANCE AND MAINTENANCE 

Prior to deactivation, the facilities will be assessed in detail and classified to confirm the extent and type of any 
contamination and to establish a time-phased plan for stabilization. This assessment will also consider service 
provided, organizations or missions affected by the service, feasibility for early suspension or relocation of the -
supported service (for example, administrative office), and the relative ease of decommissioning. This survey will 
support the preparation of specific strategies for stabilization or removal of the contaminants consistent with the 
integrated area deactivation schedule and the schedule(s) for deactivation of supported facilities outside A Area. 

STABILIZATION 

A Ama stabilization activities consist primarily of the removal and disposition of radionuclides, chemicals, and 
hazardous materials from contaminated facilities. Some degree of system flushing or mechanical cleanout will be 
required in the laboratory areas to reduce radioactive and chemical deposits to acceptable levels. Stabilization 
schedules will have to be integrated with deactivation schedules for the tank farms and other facilities that may 
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have to receive and treat these materials. In situ stabilization or removal of asbestos-containing materials will be 
consistent with the regulatory requirements and risk assessments in effect at that time. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Surveys will be conducted and evaluated to document that residual levels of radionuclides, chemicals, and other 
contaminants are within tolerance thresholds and are appropriately documented. This will provide a basis for 
determining the technical and economic feasibility of salvaging and selling furnishings, fixtures, instrumentation, 
and equipment from those facilities that can be clearly determined to be within threshold limits for type and degree 
of contamination. 

DEACTIVATION 

Fire detection and protection systems will be left in place and operable, pending case-by-case decisions on reuse or 
decommissioning. Minimal lighting for safe walk-about will be left operable. Process and domestic water supplies 
will be isolated outside facilities. Inside drains will be opened. Sump pumps, if installed, and the power supplies 
to those pumps will be left in place and operable. Natural draft ventilation will be established. Records and 
documents will be cataloged, boxed, stored or shredded, and recycled, as appropriate. Office furnishings, 
computer systems, and telecommunications equipment will be removed for reuse or excess. Salvageable 
instrumentation; equipment; fixtures; piping; process systems; components; utility and heating, ventilation, and air 
conditioning systems; instrumentation; and power cabling will be removed to the extent warranted by salvage 
economics. Equipment for which salvage is either technically or economically unfeasible will be left in place 
unless it poses a fire hazard. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

Only a minimal degree of surveillance should be necessary for A Area facilities. Laboratory facility systems not 
removed will be surveyed on a yearly basis to confirm residual radioactivity levels, and the results will be 
documented. Only a minimal amount of maintenance should be necessary and will principally include roof 
inspections and repair. 

Additional Scheduling Transfer Units 

These facilities consist of the reactors/reactor materials facilities in R, D, C, K, and L Areas and landlord facilities 
in Areas M, D, R, S, T, P, C, K, B, F, N, H, L, which are not discussed in this report. Their scopes of work and 
nature of activities are similar to those reactor and landlord facilities previously discussed. Collectively, these costs 
represent 17 percent of the Nuclear Material and Facility Stabilization program cost estimate. The reactor facilities 
will be transferred to the Environmental Restoration program beginning in FY 1999 (R Area Reactor). The last 
reactor to transfer will beL Area Reactor in FY 2014. All landlord facilities will be transferred beginning in FY 
2001 through FY 2019. 

Direct Program Management/Support 

Program management involves the entire Nuclear Material and Facility Stabilization program work scope and 
comprises activities directly related to the cost-effective completion of program objectives. This includes planning, 
scheduling, estimating, and baseline management and reporting, and it is provided by program personnel. In all 
these areas, program management support is required to oversee the management and operating contractor and to 
assess performance on a regular basis through the established award fee process. Direct support activities for 
ongoing stabilization and deactivation activities in such areas as facility management and maintenance, 
environmental compliance and reporting, safety and health, legal/permitting, financial management and 
accounting, quality assurance, and personnel training are tailored to meet the program and the Savannah River Site 
objectives and are provided from a centralized source. Both program management and direct support services are 
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tracked and charged directly to the program. They are projected to average less than 29 percent of the total 
program cost through FY 2001 with a projected downward trend. 

As discussed earlier in the narrative, the Office of Defense Programs ran the majority of the Savannah River Site 
until FY 1995. Because they were the largest program at the site, they paid for a large portion of site-wide 
activities (e.g., providing utilities, maintaining grounds and roads) that benefit all programs. As facilities are 
transferring from Defense Programs to the Nuclear Material and Facility Stabilization program, the Nuclear 
Material and Facility Stabilization program is also taking responsibility for a large portion of the above mentioned 
support activities. These support costs are reflected in the estimated costs for landlord activities, as well as Direct 
Program Management/Support costs for the Nuclear Material and Facility Stabilization program (the current 
landlord at the Savannah River Site). 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ff'W-3999 !MI 2Q1Q 3919 agag apzt 2Qi1Q 
F Arwa. Canyon and Supporting Facilltitlo 

Stabilization 106,535 17,754 
Poll-Stab. Surveil. and Maintenance 38,643 
Deactivation 12,072 51,641 
Poot-Deact. Surveil. and Maintenance 3,693 

I' Arwa. Building 235-F, Metallurglcel Facilitieo 
Stablllution 11,438 4,460 
Poot-Stab. Surveil. and Maintenance 1,761 
Deactivation 6,391 4,971 
Poot-Deact. Surveil. and Maintenance 852 

I' Arwa. Building 247·F and Supporting Facilities 
Post-Stab. Surveil. and Maintenance 2,158 
Deactivation 4,319 2,130 
Post-Deact. Surveil. and Maintenance 568 

I~ Arwa • canyon and Supporting Facilities 
Stablllution 85,549 18,333 
Post-Stab. Surveil. and Maintenance 30,252 
Deactivation 9,232 40,476 
Post·Deact Surveil. and Maintenance 3,125 

P Arwa. Reactor and Supporting Facilities 
Deactivation 1,882 
Post-Delict. Surveil. and Maintenance 438 

M Arwo. Alloy Fabrlcetion Facilities 
Deactivation 1,830 
Post-Deact. Surveil. and Maintenance 431 

A Arwa. Sill Services Facilities 
Pre-Stab. Surveil. and Maintenance 7,502 3,751 
Stablllution 8,480 
Poll-Stab. Surveil. and Maintenance 750 
Deactivation 9,289 
Post·Deact. Survall. and Maintenance 375 

Addlllonei Scheduling T,.nsfor Unlta 
Pr.Stab. Surveil. and Maintenance 240 1,283 8,874 1,129 
Stabilization 18,874 18,106 15,254 17,123 14,203 14,203 14,203 
Post-Stab. Surveil. and Maintenance 88 497 
Deactivation 59,552 27,909 14,111 5,941 
Post-Delict. Surveil. and Maintenance 724 853 281 852 49 

Olrwct Prog,.m Management/Support 277,975 198,593 143,857 81,812 74,082 34,877 73,700 

DM' iP 7f1 ¥9*' ?Mli ,,.;. '*riM epOnq nfeej 

(Nuclear Material and Facility Stabilization Activities Cost Estimate table continued on the following page.) 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F Area- Canyon and Supporting Facilities 
Shlbillzation 
Poat-Stab. Surveil. and Maintenance 
Deactivation 
Post-Oeact. Surveil. and Maintenance 

F Area- Building 23S-F, Mehlllurgical Facilities 

Stabilization 
Post-Stab. Surveil. and Maintenance 
Deactivation 
Post-Oeact. Surveil. and Maintenance 

F Area- Building 247-F and Supporting Facililias 

Post-Shlb. Survail. and Maintenance 

Deactivation 
Post-Oeact. Surveil. and Maintenance 

H Area- Canyon and Supporting Facilities 

Shlbillzation 
Post-Shlb. Surveil. and Maintenance 

Deactivation 
Post-Oeact. Surveil. and Maintenance 

P Area- Reactor and Supporting Facilities 

Deactivation 
Post-Deact. Surveil. and Maintenance 

M Area- Alloy Fabrication Facilities 

Deactivation 
Post-Deact. Surveil. and Maintenance 

A Area- Sne Services Facilities 

Pre-Shlb. Surveil. and Malntananca 

Shlblllzation 

Post-Shlb. Surveil. and Maintenance 

Deactivation 
Post-Deact. Surveil. and Malnhlnanca 

Additional Scheduling Transfer Unnl 

Pre-Shlb. Surveil. and Maintenance 

Shlbllization 
Post-Shlb. Surveil. and Maintenance 

Deactivation 
Poet-O.act. Surveil. and Maintenance 

Direct Program Management/Support 

eyagap 

14,203 

22,411 

• Total Ufe Cycle i1 the 1um of the annual COlli in oonlllant FY 1996 do/lara. 

2Q11 

ENVIRONMENTAL RESTORATION 

aggq mop 29'1 

621,443 

163,217 

319,565 

18,464 

79,479 

8,806 

56,811 

4,260 

10,789 

32,249 
2,841 

509,409 
151,259 

248,551 

15,624 

9,411 

2.180 

8,148 

2,155 

56,262 

32,402 

3,749 
46,344 

1,875 

47,627 

610,848 

2,911 

537,563 
12,790 

4,426,536 

The Savannah River Site Environmental Restoration program mission is to remediate inactive waste sites, 
including contaminated ground water, effectively and efficiently, and to conduct decommissioning. This will be 
accomplished by comparing technology and cost, by regulatory standards and guidelines. The goal for all 
environmental restoration activities is to ensure that the risks to the environment and to human health and safety are 
either eliminated or reduced to prescribed, safe levels. See the Site Map for the location of Environmental 
Restoration program activities. 

The program is governed by a variety of regulatory requirements, including state and federal laws, interagency 
agreements, Department of Energy Orders, and various settlement agreements and consent decrees. In 1989, the 
Savannah River Site was placed on the National Priority List for response under the Comprehensive Environmental 
Response, Compensation, and Liability Act. The Savannah River Site has performed remedial investigations at 
inactive waste units, most of which were included in the 1987 Resource Conservation and Recovery Act permit 
issued by the Environmental Protection Agency as solid waste management units. In addition, the Savannah River 
Site integrated the process for conducting Remedial Investigations and Resource Conservation and Recovery Act 
Facility Investigations for those waste units covered under both statutes. 

As required by Section 120( e) of the Comprehensive Environmental Response, Compensation, and Liability Act, 
the Department of Energy, the Environmental Protection Agency, and the South Carolina Department of Health 
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and Environmental Control entered into an interagency agreement, the Federal Facility Agreement, that became 
effective August 16, 1993. The Federal Facility Agreement defines the process for integrated responses, an 
enforceable schedule for current year activities and outyear schedules. 

Additional federal and state statutes and regulations affect responses at Environmental Restoration program sites on 
a project-specific basis. These include the National Environmental Policy Act, Clean Water Act, Clean Air Act, 
Toxic: Substances Control Act, South Carolina Pollution Control Act, South Carolina Storm-Water Management 
and Erosion Control Regulations, and South Carolina Solid Waste Regulations. 

The operations at the Savannah River Site include over 1,000 facilities that are potentially contaminated with 
hazardous and radioactive materials. The migration of contaminants from some of these structures through the soil 
has resulted in ground-water contamination. The potential offsite migration of these contaminants poses a major 
public health concern. Sound remedial solutions will be developed using public input and concurrence. The 
implementation of these solutions will be based on protecting offsite populations and onsite workers. More than 90 
areas of concern are currently being characterized or remediated. Additionally, about 478 potential areas are 
undergoing preliminary evaluation. An estimated 25 percent of these units are assumed to require a complete 
assessment and remedial action process. The waste sites already cleaned up will require long-term surveillance and 
maintenance to meet regulatory requirements. Only operating facilities that are the responsibility of the Office of 
Environmental Management program are included in this report. Office of Defense Programs facilities are not 
included. 

The Environmental Restoration program has grouped core units into Waste Area Groups. Geographical criteria 
were used to define Waste Area Groups 1 through 6. Waste Area Group 7 includes all areas that are currently 
undergoing preliminary evaluations. Waste Area Group 8 contains program management activities for the 
Environmental Restoration program. Waste Area Group 9 contains all units and facilities that will undergo 
decontamination and decommissioning activities at the Savannah River Site. 

Decontamination and decommissioning program activities will be managed and funded by the Environmental 
Restoration program and completed by FY 2040. Except for high-level waste storage tanks, most facilities will 
become available for decommissioning after the year 2015. Upon being declared surplus, all contaminated facilities 
will be transitioned through the Nuclear Material and Facility Stabilization program for stabilization before being 
transferred to the Environmental Restoration program. All waste will be transferred to the Waste Management 
program for treatment, storage, and disposal. Costs for the activities are provided in the Wast Management section. 

The following sections provide descriptions of each Waste Area Group. Program Management Activities are also 
discussed in the Direct Program Management subsection. Summaries of assessment and remedial action activities 
are also provided. 
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Waste Area Group 1 Sites 
Assessment 
Remediation 

Waste Area Group 2 Sites 
Assessment 
Remediation 

Waste Area Group 3 Sites 
Assessment 
Remediation 

Waste Area Group 4 Sites 
Assessment 
Remediation 

Waste Area Group 5 Sites 
Assessment 
Remediation 

Waste Area Group 6 Sites 
Assessment 
Remediation 

Waste Area Group 7 Sites 
Assessment 
Remediation 

Waste Area Group 9 Sites 
Assessment 
Remediation 

Major Environmental Restoration Activity Milestones 

TASK 

All Other Environmental Restoration Activities 

Other Environmental Restoration Long-Term Surveillance and Maintenance Activities 

Waste Area Group 1: AIM Area 

COMPLETION DATE 
Fiscal Year 

2025 
2025 

2004 
2007 

2005 
2020 

2030 
2030 

2004 
2030 

2005 
2030 

2005 
2030 

2035 
2045 

2040 

2045 

This Waste Area Group encompasses surface and ground-water units within the AIM Area. It includes nine surface 
units and six ground-water units that range in size from approximately 0.008 to 1.5 hectares (0.02 to 3.68 acres). 
The AIM Area encompasses the fuel and target fabrication facilities and the Savannah River Technology Center. 

ASSESSMENT 

The sites have been found to be contaminated with varying combinations of volatile organic compounds (for 
example, trichloroethylene and tetrachloroethylene) and metals (for example, aluminum, zinc, arsenic, cadmium, 
chromium, lithium, mercury, and lead), which were used in the development, testing, manufacture and cleaning of 
reactor fuel and targets and other associated activities. Dense nonaqueous phase liquids have also been identified in 
the AIM Area. Three assessments are complete, ten are under way, and two have not yet started. 

REMEDIAL ACTION 

Remediation of one surface unit is complete, two are under way, and six have not yet started. Remediation of two 
ground-water units is under way, three ground-water units are in operation, and one has no remedial action to be 
performed. The remedial action strategies for surface units include soil cover (one unit), in situ bioremediation (two 
units), filling with grout (one unit), soil mixing (two units), thermal desorbtion (one unit), and excavation and 
removal (one unit). The remedial action strategies for the ground-water units include air strippers (four units) and 
vacuum extraction (one unit). The amount of waste expected to be generated from the assessment and remediation 
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activities is 484 cubic meters (640 cubic yards) of low-level mixed waste and 1,642 cubic meters (2, 160 cubic 
yards) of hazardous waste, which will be transferred to the Waste Management program for treatment and disposal. 

Waste Area Group 2: Central Shops Area 

The Central Shops Area is located in the approximate center of the Savannah River Site and consists of machine 
shops, equipment repair facilities, material and equipment storage buildings, and offices. The area includes nine 
surface units ranging in size from 0.04 to 0.24 hectares (0.01 to 0.6 acres). The sites consist of seepage basins, 
burning/rubble pit, sludge lagoon, and a very small 0.04 hectare (0.01 acre) hydrofluoric acid spill. 

ASSESSMENT 

The area has been found to be contaminated with metals and organics. Radionuclide contaminants were identified 
at two of the units, and one unit has only organic contaminants. The assessment of one unit is under way, and 
assessment of the other eight units has not begun. 

REMEDIAL ACTION 

Reme:diation of the nine units has not started, although for two of the units a No Further Action decision is 
expec:ted. The remedial action strategies for the seven surface units include soil washing (four units), in situ 
vitrification (one unit), and landfarming (two units). The amount of waste expected to be generated from the 
assessment and remediation activities is 216 cubic meters (284 cubic yards) oflow-level mixed waste and 224 cubic 
meters (300 cubic yards) of hazardous waste, which will be transferred to the Waste Management program for 
treatment and disposal. 

Waste Area Group 3: Reactor Units 

The Waste Area Group 3 reactor units include surface and ground-water units located in the areas surrounding the 
five reactors; each reactor area includes approximately 8 hectares (20 acres). This group includes 14 surface units 
and 5 ground-water units. The types of units include burning/rubble pits, equipment maintenance areas, seepage 
basins, a sludge application unit, and associated ground-water contamination; the units range in size from 0.2 to 6.8 
hectares (0.8 to 17 acres). The source of contamination for these units is past disposal practices of purging 
contaminated reactor basin water to unlined seepage basins, other normal reactor operations, and occasional 
accidental releases. 

ASSESSMENT 

The major contaminants include arsenic, chromium, lead, and volatile organic compounds such as trichloroethylene 
and tetrachloroethylene in the burning/rubble pits and radionuclides (for example, strontium-90, cesium-137, cobalt-
60, and tritium). The current status of assessments at the surface units is that eight units are under way, and six 
units have not started. The current status for the ground-water units is as follows: one unit is under way, and four 
units have not started. Assessment of eight surface units and one ground-water unit is under way. Assessment of 
six surface units and four ground-water units has not started. 

REMEDIAL ACTION 

Remedial action has not started at any of the nineteen units. The remedial action strategies for the surface units 
includes soil washing (one unit), soil mixing (two units), in situ vitrification (one unit), landfarming (one unit), 
grout injection (one unit), and thermal desorbtion (eight units). The remedial action strategies for the five ground
water units is reverse osmosis (five units). The amount of waste expected to be generated from the assessment and 
remediation activities is 5 cubic meters (6 cubic yards) of low-level mixed waste, 69 cubic meters (90 cubic yards) 
of low-level waste, and 445 cubic meters (580 cubic yards) of hazardous waste, which will be transferred to the 
Waste Management program for treatment and disposal. 
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Waste Area Group 4: General Separations Area 

The General Separations Area includes two chemical reprocessing plants in the F and H Areas, the burial grounds 
between the two areas, and the high-level waste tank farms. This area includes nine surface units and three ground
water units. The surface units range in size from 0.32 to 29 hectares (0.8 to 76 acres) (burial grounds). The units 
consist of seepage/retention basins, radioactive waste burial grounds, an abandoned underground radioactive 
transfer line (which leaked), abandoned process sewer lines, burning/rubble pits, radioactive waste solvent tanks, a 
low-level waste disposal facility, and one emptied high-level waste storage tank; the remaining high-level waste 
storage tanks and treatment facilities will be addressed in Waste Area Group 9. 

ASSESSMENT 

Major contaminants include lead, arsenic, mercury, chromium, cadmium, and volatile organic compounds. 
Radionuclide contaminants include strontium-90, cesium-139, cobalt-60, enriched uranium, plutonium-238, 
plutonium-239, and tritium. Assessment activity is under way at all 12 units. 

REMEDIAL ACTION 

Remedial action is under way at one surface unit, has not started at seven surface units, and one surface unit is 
expecting a No Further Action decision. Remediation has begun at one ground-water unit, has not begun at one, 
and one is expecting a No Further Action decision. The remedial action strategies for the eight surface units 
anticipated to require action are as follows: capping (two units), soil mixing (one unit), filling with grout (three 
units), and thermal desorbtion (two units). The remedial action strategies for the two ground-water units expected to 
be remediated are as follows: reverse osmosis (one unit) and membrane filtration (one unit). The amount of waste 
expected to be generated from the assessment and remediation activities is 5,808 cubic meters (7,650 cubic yards) of 
low-level mixed waste and 860 cubic meters (1,130 cubic yards) of low-level waste, which will be transferred to the 
Waste Management program for processing and disposal. 

Waste Area Group 5: TNX and D Area 

This Waste Area Group includes seven surface units and one ground-water unit that are located within the TNX and 
D Areas. The TNX Area consists of facilities used for experimental work and development and demonstration of 
processes to be used in production activities at the Savannah River Site. D-Area, which is adjacent to the TNX 
Area, contains the largest power plant (coal-fired) at the Savannah River Site as well as heavy water production and 
purification facilities. The surface units range in size from 0.12 to 16 hectares (0.3 to 39 acres) and consist of 
seepage basins, ash basins, burning/rubble pits, and burial grounds. Leakage from seepage basins and process 
sewers, and equipment maintenance have contributed to contamination. 

ASSESSMENT 

The major contaminants are arsenic, chromium, lead, nitrate, mercury, volatile organic compounds, and 
radionuclides (for example, thorium, uranium, and tritium). Assessment of the ground-water unit is under way. 
Assessment of five surface-water units is under way, two have not started, and three are expecting a No Further 
Action decision. 

REMEDIAL ACTION 

Remediation of one of the four surface units where action is anticipated is under way, and three have not started. 
Remediation of the ground-water unit is also under way. The remedial action strategies for the four surface units are 
backfilling with soil (one unit), capping (one unit), and soil washing (two units). The remedial action strategy for 
the ground-water unit is implementation of an air stripper (one unit). The amount of waste expected to be generated 
from the assessment and remediation activities is 10 cubic meters (13 cubic yards) of low-level mixed waste, 18 
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cubic meters (24 cubic yards) of low-level waste, and 245 cubic meters (320 cubic yards) of hazardous waste, which 
will be transferred to the Waste Management program for treatment and disposal. 

Waste Area Group 6: Miscellaneous Units 

This Waste Area Group comprises miscellaneous units that are located throughout the Savannah River Site; of the 
units, thirteen are surface units and one is a ground-water unit. The types of units included are coal pile runoff 
basins (located in A, C, D, F, H, K, and P Areas); acid/caustic basins (located in Areas F, H, K, L, P and R); Road 
A Chemical Basin; chemical, metal, and pesticide pits; Burma Road site; Non-Radioactive Burial Ground; Gunsites 
113 Access Road; Gunsites 720, Gunsites 218 Rubble Pit, and Par Pond sludge application units. These surface 
units range in size from less than 0.04 to over 20 hectares (0.1 to over 50 acres). 

ASSESSMENT 

The primary contaminants are organic solvents. Assessment of nine surface-water units and the ground-water unit is 
unde1r way; assessment has not started at the four remaining surface units. 

REMEDIAL ACTION 

Remediation is under way at one surface unit; it has not begun at seven, and five are expecting a No Further Action 
decision. Remediation of the one ground-water unit has not started. The remedial action strategies for the eight 
surface units requiring remediation are as follows: soil washing (one unit), backfilling with soil (two units), soil 
mixing (two units), vapor extraction (one unit), capping (one unit), and landfarming (one unit). The remedial action 
strate:gy for the ground-water unit is in situ bioremediation. The amount of waste expected to be generated from the 
assessment and remediation activities is 1,570 cubic meters (2,070 cubic yards) of hazardous waste, which will be 
transferred to the Waste Management program for treatment and disposal. 

Waste Area Group 7: Site Evaluation Units 

The site evaluation of potentially contaminated sites includes the preliminary assessment of approximately 478 sites 
located throughout the Savannah River Site. Specific site evaluation units will require additional assessment and 
remediation; they include an estimated 119 units (25 pJrcent of site evaluation units). Surveillance and maintenance 
includes the post-closure maintenance activities for all of the Environmental Restoration program's closed units 
(except decontamination and decommissioning units). 

ASSESSMENT 

The contaminants for this Waste Area Group will be the sum of Waste Area Groups 1 through 6. The specific 
contaminants for a given site evaluation unit cannot be determined until an assessment has been performed. 
Cummtly, the Environmental Restoration program is performing 24 preliminary assessments per year. To date, 32 
units have been identified as requiring No Further Action. An estimated total of 75 percent of the site evaluation 
units will require No Further Action as a result of the preliminary assessments. 

REMEDIAL ACTION 

No remedial actions associated with the site evaluation units have started. The remedial action strategies for the site 
evaluation units are unknown at this time; as the units are brought into the Environmental Restoration program, the 
reme:dial action strategies will be determined. For this report, the average cost of remediating site evaluation units 
was estimated based on the contaminants at the existing units. 
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LONG-TERM SURVEILLANCE AND MAINTENANCE 

Surveillance and maintenance includes post-closure maintenance activities for all of the Environmental Restoration 
program's closed units, except the decommissioning units. Surveillance and maintenance will include required 
regular maintenance such as erosion control, placement of signs, fence repair, periodic inspections, and monitoring. 
Maintenance will be performed on secondary roads, drainage systems, and access roads to monitoring wells. Upon 
completion of closure activities, periodic inspection of the units will be performed in accordance with approved 
post-closure inspection procedures. 

Waste Area Group 9: Decommissioning 

Current plans call for performing decommissioning operations on groups of facilities that have common operations 
in series. Highly trained work crews moving through similar projects across the Savannah River Site will provide 
optimum efficiency. 

Future activities planned for the Savannah River Site will use two distinct methods of decommissioning that will be 
more cost-effective than traditional in-house approaches. The first method will provide a vendor to dismantle and 
remove salvageable materials that will be sold prior to razing a facility. The second method calls for in-house 
characterization of facilities, which will result in known scopes of work to be performed through fixed-price 
contracts. These methods are being used to decommission the surplus heavy water components test reactor, which 
will be the first reactor to undergo complete decommissioning at the Savannah River Site and will take 
approximately five years to complete. The Department is also using this unique approach, which provides a 
significant savings to taxpayers, to dismantle the original Tritium Facility. The relevant lessons learned will then be 
applied to the production reactors, chemical processing facilities, and other production and administrative facilities. 

The old powerhouse facilities and the heavy water plant are being sold to vendors for the residual value of 
equipment and scrap metals, thus producing income for the site. The vendors will remove the entire facility during 
the salvage operation. Because of the savings it will realize from the salvage operations, the Savannah River Site 
will be able to increase decommissioning activities. In addition, innovative contracting strategies will enable the site 
to compress the schedules for decommissioning activities. 

Surveillance and maintenance costs will occur from the time a facility enters the program until scheduled 
decommissioning activities begin. Surveillance and maintenance activities will involve periodic surveillance and 
inspections of the facilities by operations personnel. Surveys of facilities may address the performance of the 
radiological control operator personnel, preventive and corrective maintenance of necessary high-efficiency 
particulate air exhaust systems, electrical substations, building lightings, fire protection systems, and backup diesel 
generators. 

Decommissioning and dismantlement requirements are defined in a site-specific and facility-type-specific 
decommissioning requirements manual that identifies all applicable Department of Energy requirements. All 
decommissioning work will be performed as nontime-critical removal actions under the Comprehensive 
Environmental Response, Compensation, and Liability Act. 

This report assumes that surplus noncontaminated facilities have no radionuclide or hazardous waste contamination. 
Each facility will be dismantled to grade, and its foundation will be removed. Upon being declared surplus, all 
noncontaminated facilities will be transferred to the Environmental Restoration Decommissioning program for 
disposition. The Decommissioning program will generate approximately 1.9 million cubic meters (2.6 million cubic 
yards) of waste, most of which is sanitary waste. 

Waste treatment, storage, and disposal activities are the responsibility of the Waste Management program, and costs 
for performing these activities are not included in the decommissioning estimates. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~-~~~~ IIIII aa~a aa~1 llil illlil aa~a 
Waste Area Group 1 

Assessment 6,794 5,928 4,821 4,704 4,707 3,989 

Remedial Action 6,853 14,395 5,080 4,783 4,599 1,797 

Waste A111a Group 2 
Assessment 2,455 1,219 
Romodlal Action 307 2,888 148 

Waste A1111 Group 3 
Assessment 13,737 3,828 

Remedial Action 2,132 23,813 8,844 17,022 17 
Waate Area Group 4 

Assessment 8,150 1,482 313 281 281 253 45 

Remedial Action 33,853 15,398 7,804 7,518 7,538 3,331 2,281 

Waste A1111 Group 5 
Assassmont 2,331 328 

Ramedlal Action 3,215 12,013 1,074 585 585 585 104 

Waste A1111 Group 8 
Assessment 3,295 1,888 

Remadltol Action 8,454 9,137 2,159 1,088 1,089 1,088 345 

Waste A1111 Group 7 
AIHistnent 13,128 7,343 •15,589 17,590 14,409 18,919 7,094 

Remedial Action 11,499 52,123 58,889 48,240 83,339 88,735 

Waste A111a Group 9 Decommissioning 
Facility Decommissioning 3,544 103,357 130,490 334,734 389,480 249,884 110,105 

Long-Tonn Surveil. and Monlloltng 18,583 18,287 17,798 18,818 19,171 19,844 19,491 

Direct Program Managomant!Support 28,484 28,823 28,825 28,825 28,825 28,825 28,828 ,.., '03 98§ ?'¥1'" zzgyz fM3M ftlDW i'B' f7' ?¥''' 

=~· 1811 •• I&IJ Ill illlll Ill IIIIMIIiil. 
Walle A111a Group 1 

Assassmont 154,815 

Remadlal Action 187,438 

Waste Aru Group 2 
ASIISSmont 18,371 

RamediaiAction 15,802 

Walle A111a Group 3 
Aueument 87,812 

Remedial Action 258,142 

Waste Area Group 4 
Assessment 43,723 

Romadiol Action 387,801 

Walle Area Group 5 
A11eurnent 13,284 
Romadlal Action 90,508 

Woste Aru Group 8 
ASIISSmont 25,808 

RamedltoiAction 118,499 

Waste Area Group 7 
AIHitment 470,259 

Romadlal Action 11,050 1,589,374 

Wasta Aru Group 9 Decommllllonlng 
Facility Decommissioning 88,312 35,018 4,200 7,244.523 

long-Tann Surveil. and Monitoring 18,237 740,538 
Direct Program Monogomont/Support 27,029 12,883 12,883 1,282,947 
; ... , ,,,,,, •in01 ''"3 1?M72i" 

• Toto/ Life Cycle /a tho sum of the annual com in conllont FY 1996 dollofl. 

Direct Program Management/Support (Waste Area Group 8) 

Program management cuts across the entire Environmental Restoration program work scope and comprises activities 
directly related to the cost-effective completion of program objectives. This includes planning, scheduling, 
estimating, and baseline management and reporting and is provided by program personnel. Program management 
support is required in all these areas to oversee the management and operating contractor and to assess performance 
on a regular basis through the established award fee process. 

Direct support for ongoing Environmental Restoration program functions that include facility management and 
maintenance, environmental compliance and reporting, safety and health, activities relating to legal affairs and 
permitting, financial management and accounting, quality assurance, records management, and personnel training 
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are tailored to meet the objectives of the program and the Savannah River Site, and is provided from a centralized 
source. 

Public involvement activities are also included under Waste Area Group 8. Public involvement in the 
decisionmaking process often entails logistics and communications support to organize public meetings, solicit 
comments on environmental plans, and share information. The Environmental Restoration program is committed to 
promoting the involvement of the Savannah River Site Citizens' Advisory Board throughout the remedial process. 

Both program management and direct support services are tracked and charged directly to the program. They 
average less than 23 percent of the total program cost through FY 2001 with a downward trend projected. 

WASTE MANAGEMENT 

During the production years, the goal of the Waste Management program at the Savannah River Site was to safely 
manage the waste generated from production activities, with primary focus on high-level waste. With the end of 
production and the shift to Environmental Management, the Waste Management program is responsible for the 
efficient handling, storage, treatment, disposal, and minimization of solid and low-level waste resulting from past, 
ongoing, and future operation. See the Site Map for the location of Waste Management program activities. 

The Savannah River Site has extensive waste management facilities to treat, store, and dispose of radioactive and 
other waste. However, these existing facilities will require upgrades and modifications. Several "new" facility starts 
are scheduled to begin operations after 2000, as specified in the recent Waste Management Environmental Impact 
Statement Record of Decision. The table below summarizes the site's existing, operating, and planned disposal 
facilities. Treatment and storage facilities are summarized in their applicable waste type discussion. 
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Onsite Disposal Facilities at the Savannah River Site 

Disposal Facility Waste Type Waste Volumes Expected Waste From 
(cubic meters) 

Saltstone Vaults Low-Level 773,000 Saltstone Facility 

Shallow Land Burial Low-Level 20,000 Suspect Soils, Naval Reactor 
Waste 

Hazardous Waste/Mixed Waste Hazardous, low-level mixed 10,000 Onsite Generators: Solid Waste 
Vaults Manafiement Facility, 

Conso idated Incineration Facility, 
(not existing but currently Sort and Assay, 
plann1~d) Macroencapsulation 

Offsite: Naval Reactors 

Low Activity Waste Vaults Low-Level 57,000 Solid Waste Management Facility, 
Commercial Offsite Treatment 
residues, Soil Sort Facility 

Intem1ediate Activity Waste Low-Level 
Vaults 

35,000 Solid Waste Management Facility 

Waste Management activities at the Savannah River Site will continue as long as a Savannah River mission 
continues. Decommissioning and Environmental Restoration activities are projected to continue into the next 
century and will require support from waste management missions. 

The Savannah River Site is developing and implementing a comprehensive waste minimization program. Elements 
of this program will include waste volume allocation, financial accountability for waste volume generation, and 
increased use of innovative programs. In addition, the waste certification program requires low-level, hazardous, 
and tnmsuranic mixed waste generators using the treatment, storage, and disposal facilities to characterize their 
waste streams and certify that their waste meets waste acceptance criteria. The assessment of all current low-level 
and mixed waste generators is complete. 

Major Waste Management Activity Milestones 

Transuranic Waste Retrieval Activities 
High-Level Waste Removal Project 
M-Ar1:a Waste Treatment Activities 
Saltstone Facility Activities 
Spent Nuclear Fuel Activities 
Tank Farm Upgrades 
Defense Waste Processing Facility Activities 
F/H Area Tank Farm Operations 
Glass Waste Storage Building Activities 
In-Tank Precipitation Facility Activities 
Saltstone Vault (High-Level Waste) Activities 

TASK 

High-Level Waste Decontamination and Decommissioning Activities 
Consolidated Incineration Facility Activities 
Hazardous Waste and Mixed Waste Vaults Activities 
Low-Level Waste Disposal 
Mixed Waste Treatment Activities 
Transuranic Waste Facilities 
All Other Waste Management Project Activities 
All Other Waste Management Operations 

COMPLETION DATE 
Fiscal Year 

2000 
2015 
2025 
2025 
2025 
2025 
2028 
2028 
2028 
2028 
2028 
2030 
2040 
2040 
2040 
2040 
2040 
2040 
2043 
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Major Waste Management Projects Cost Estimate* 

(Five-Year Aven~ges, Thousands of Constant 1996 Dollars) 

~~-~~~~~ 1181 aaaa aaa1 IJIII ilill IIIII 
643-43E Ston1ge Building 717 1,720 632 832 2,554 2,592 

Consolidated lncinenltion Facility 13,733 17,031 12,587 21,823 49,900 45,232 5,815 

Consolidated lncinenltion Facility -Liquid & Solid 1,313 

Oelensa Waste Prooaulng Facility 117,988 108,218 110,730 113,893 114,283 113,893 70,204 

Diversion Box & Pump Pit Containment 37 

Effluent Treatment Facility 22,882 23,488 23,280 23,280 23,280 23,280 14,208 

Extanded Sludge Prooassing Facility 11,357 10,885 10,990 11,483 11,483 11,483 8,890 

F Tank Farm 45,299 47,198 48,889 48,889 48,889 48,889 28,133 

H Tank Farm 83,590 85,069 64,831 64,831 64,831 64,831 38,899 

HWIMW VAULTS (TRU) 10 1,641 1,641 1,704 

In-Tank Precipitation 43,732 40,988 42,311 44,264 44,264 44,264 28,755 

L-Effluent Treatment Facility 7,271 2,883 1,593 154 154 154 92 

Macroencapsulatlon (non-alpha) 3,150 3,264 3,239 3,264 3,264 3,264 

New Waste Tn1nsler Facility 400 

Receiving Basin lor Ollsittl Fuals 15,392 14,210 1,300 

Replacement HLW Evaponi!Or 7,431 

Saltstone 12,780 12,002 12,973 14,382 14,382 14,382 9,449 

Shallow Land Burial (From Mocroencap.) 212 210 212 212 212 

Tank Form Sarvices Upgnlde 3,832 

Waste Removal 20,104 21,858 20,937 19,853 19,853 19,853 

~IIIII IIIII iiMI 1118 i1811 1811 illlll lllliiM&II" 
643-43E Slonlge Building 44,232 
Consolidated Incineration Facility 2,782 787 647,358 

Consolidated Incineration Facility -Uquld & Solid 8,585 
Oelensa Waste Prooassing Facility 8,048 9,002 3,831,092 

Diveroion Box & Pump Pit Contelnment 185 
Effluent Treatment Facility 1,200 980 779,180 
Extended Sludge Prooasslng Facility 371,782 

F Tank Form 1,540,925 

H Tank Form 2,134,404 
HWIMW VAULTS (TRU) 28,981 
In-Tank Precipitation 3,453 10,851 1,504,707 
L-Effluant Treatment Facility 80,409 
Mocroencapsulation (non-alpha) 3,264 1,903 123,059 
New Waste Tn1nlfer Facility 1,999 
Receiving Basin lor Ollsittl Fuols 154,510 
Replacement HLW Evaporator 37,155 
Seltstone 3,948 2,488 483,509 
Shallow Land Burial (From Mocroencap.) 212 53 8,819 
Tank Form Sarvlces Upgnlde 19,182 
Waste Removal 808,285 

• Project costs represent a subset of total Wasta Management costs. 
- Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollar~. 

High-Level Waste 

High-level waste is the highly radioactive material that results from reprocessing spent nuclear fuel. It includes 
liquid waste produced directly from reprocessing and any solid waste derived from the liquid. High-level waste 
contains a combination of transuranic and fission products that require permanent isolation. 

The Savannah River Site's High-Level Waste program operates 51 tanks in the F and H Area tank farms, 2 
evaporators for volume reduction (2 evaporators are retired and 1 new evaporator is under construction), transfer 
systems, an In-Tank Precipitation Facility, an Extended Sludge Processing Facility, the Defense Waste Processing 
Facility, and an Effluent Treatment Facility. 

GENERATION AND HANDLING 

High-level waste is generated from the acid dissolution of irradiated fuel components. The desired nuclear products 
are recovered, and the byproduct (waste) is neutralized and sent to the High-Level Waste tank farms for volume 
reduction and storage. All high-level waste is generated in the two separations canyons at the Savannah River Site. 
It is handled by transferring it in stainless steel core pipes with carbon steel jackets. Both the core pipe and jacket 
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can be: leak-tested. Storage tanks are made of carbon steel, and extensive leak detection instrumentation has been 
installed throughout the tanks. 

TREATMENT 
The tank farms currently contain approximately 127,000 cubic meters (167 ,000 cubic yards) of high-level waste, 
(51,000 cubic meters (67,000 cubic yards) of saltcake, 61,000 cubic meters (80,000 cubic yards) of salt supernate, 
and 15,000 cubic meters (20,000 cubic yards) of sludge. An additional38,000 cubic meters (50,000 cubic yards), 
prima~rily in the form of salt supernate, will be added from the Nuclear Material and Facility Stabilization program. 
The saltcake must be dissolved prior to treatment, by adding three parts of water to one part of saltcake. The 
dissolved saltcake (now 204,000 cubic meters [270,000 cubic yards] of salt solution) and the salt supernate (61 ,000 
cubic meters [80,00 cubic yards] existing plus 38,000 cubic meters [50,000 cubic yards] projected) is then 
transferred to the In-Tank Precipitation Facility for treatment. 

The In-Tank Precipitation Facility receives 302,000 cubic meters (396,000 cubic yards) of feed and adds 160,000 
cubic meters (210,000 cubic yards) of dilution water and cold chemicals to separate the salt solution into two 
streams: 21,000 cubic meters (28,000 cubic yards) of highly radioactive salt precipitate for ultimate disposal as 
glass and 441,000 cubic meters (580,000 cubic yards) of low-activity salt filtrate for disposal as saltstone grout. 

The Effluent Treatment Facility produces a 36,000-cubic meter (47,000-cubic yard) low-level waste stream that is 
combined with the 441,000 cubic meters (580,000 cubic yards) from the In-Tank Precipitation Facility low-activity 
salt filtrate, thus providing 477,000 cubic meters (625,000 cubic yards) of feed to the Saltstone Facility for 
treatment. The facility adds 296,000 cubic meters (388,000 cubic yards) of cement, slag, and flyash to form 
773,000 cubic meters (1 million cubic yards) of saltstone grout that is disposed of in the saltstone vaults. 

The 1:5,000 cubic meters (20,000 cubic yards) of sludge in the waste tanks is treated in the Extended Sludge 
Processing Facility with virtually no change in volume. After treatment, the sludge is combined with the 21,000 
cubic meters (28,000 cubic yards) of In-Tank Precipitation Facility salt precipitate to provide 36,000 cubic meters 
(47,000 cubic yards) of vitrified glass product (or 6,000 canisters at 0.67 cubic meters [0.88 cubic yards] of glass 
per canister). The reduction in volume is accomplished by boiling off water contained in the sludge and salt 
precipitate feed streams. 

STORAGE 

The F and H Area tank farms consist of 51 high-level waste storage tanks, ranging in size from 3 million to 5 
million liters (750,000 gallons to 1.3 million gallons). Three of the tanks are used in the Extended Sludge 
Processing Facility, and four are used in the In-Tank Precipitation Facility. The tanks have been receiving high
level waste from the chemical separation areas (nuclear fuel and target processing) since the 1950s, as well as 
several small waste streams from other facilities. The volume of the incoming waste is reduced in two active 
evaporators (two other evaporators have been shut down, and a new large evaporator is under construction) and it is 
then s1tored in the water-cooled storage tanks. Twenty-four tanks are of single-wall construction, and 27 are of 
double-wall construction. One tank has been emptied completely, and the single-wall tanks no longer receive high
level waste. 

The hi1gh-level waste removal project installs mixing and transfer pumps on 47 of the high-level waste tanks to 
allow slurrying and transfer of the waste to the In-Tank Precipitation Facility and the Extended Sludge Processing 
Facility for treatment. The project also includes installing the necessary structural support and process support 
equipment and expanding the tank farm control rooms to accommodate the operations. 

A large evaporator with twice the capacity of existing evaporators is currently under construction to handle the large 
recyclted waste streams from the Defense Waste Processing Facility and the Extended Sludge Processing Facility. 
This replacement high-level waste evaporator is also designed to handle high-activity waste. It is scheduled to be 
on-line in FY 1999. Liquids are transferred to the Effluent Treatment Facility for final cleanup prior to discharge 
under the National Pollution Discharge Elimination System permit. 
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Upgrades to existing systems in the high-level waste tank farms are planned or are under way to correct deficiencies 
and bring operations into compliance, to maintain the safety envelope, and to improve attainment. These upgrades 
include replacing deteriorating service piping in F-and H-Areas, installing storm water systems to reduce the 
potential for flooding in the vicinity of tanks 9 through 12 in H Area, and providing air sampling and monitoring for 
high-level waste tanks and process areas. In addition, a project to upgrade the tank farms is providing services to 
replace aging facilities, including F-Area electrical distribution; F-and H-Area steam systems, domestic and cooling 
waterlines, breathing and instrument air lines; steam and waste transfer equipment for three high-level waste storage 
tanks; and increased tank cooling capacity for the In-Tank Precipitation Facility and Extended Sludge Processing 
Facility process tanks. 

The glass waste storage building provides controlled and monitored interim storage for the canisters of glass that are 
produced by the Defense Waste Processing Facility vitrification process. The facility is designed to provide up to 
10 years of interim storage of the canisters until a permanent repository is available. Based on the current schedule, 
storage capacity may be exhausted before a repository opens; therefore, costs for additional storage are included in 
the estimate. 

DISPOSAL 

High-level waste in its liquid form is not transported by any means other than those described in the treatment and 
storage sections. Once the high-level waste has been vitrified into glass inside stainless steel canisters, it is moved 
over land for temporary storage in the glass waste storage buildings. Ultimately, the canisters will be transported to 
a federal geologic repository. This estimate assumes that shipment will occur from FY 2025 to FY 2038. 

Spent Nuclear Fuel 

Fuel for the Department of Energy and certain research nuclear reactors consisting of enriched uranium clad in 
aluminum, zirconium, zircaloy, or stainless steel is returned to the Department of Energy after much of the uranium-
235 is spent in reactor operations. This spent fuel is composed of various levels of uranium isotopes as well as other 
transuranic isotopes. The Department has determined an appropriate means of managing existing and projected 
quantities of spent nuclear fuel. Alternatives were evaluated in the Department of Energy Programmatic Spent 
Nuclear Fuel Management and Idaho National Engineering Laboratory Waste Management Programs Final 
Environmental Impact Statement (Department of Energy Environmental Impact Statement-0203D). The Record of 
Decision was signed in May 1995. 

Spent nuclear fuel will be stored in the K and L disassembly basins until alternate facilities are available. Spent 
nuclear fuel will then be placed in the planned Interim Characterization and Stabilization Facility from FY 2003 
until FY 2026, when shipment to the geologic repository is expected to begin. Other legacy materials, which are 
materials that were required in production activities previously conducted at the site, are also being stored in the K
Reactor building. Deactivation of the areas will not begin until the fuel and other legacy materials have been 
dispositioned. These facilities will begin the stabilization and deactivation process in FY 2036. 

GENERATION AND HANDLING 

Waste generation associated with the preferred alternative for spent nuclear fuel characterization and interim storage 
will be minimal. The waste generated will be no more than that of a wet storage basin operation, currently estimated 
to be 15 cubic meters (20 cubic yards) per year, or less, of low-level waste, once the fuel has been characterized, 
packaged, and placed in interim storage. 

Savannah River is expecting spent nuclear fuel from other sites within the Department of Energy complex as 
defined in the Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho National 
Engineering Laboratory Waste Management Programs Environmental Impact Statement Record of Decision (May 
1995). Storage of spent fuel will occur at the Idaho National Engineering Laboratory for stainless clad fuel and the 
Savannah River Site for aluminum clad fuel. Hanford will continue to store its production spent fuel. Savannah 

SOUTH CAROLINA 32 



River will ship 22 Metric Tons (24.2 tons) of spent fuel to the Idaho National Engineering Laboratory. Savannah 
River will receive spent nuclear fuel from Idaho National Engineering Laboratory and Oak Ridge National 
Laboratory. Savannah River also expects foreign spent fuel and domestic spent fuel that was originally 
manufactured by the Department, but loaned to outside entities with the understanding that the Department would 
handle~ and dispose of the spent fuel. The assumed timeframes and volumes for the shipments are summarized 
below. 

Shipments of Spent Nuclear Fuel to the Savannah River Site 

Site/Shipper Weight of Spent Fuel Waste Expected Shipment Timeframe 

lldaho National Engineering Laboratory 27 Metric Tons Heavy Metal FY 2011 to FY 2018 

Oak Ridge National Laboratory 2.0 Metric Tons Heavy Metal FY 1996 to FY 1998 

Foreign Research Reactor Fuel 18.2 Metric Tons Heavy Metal FY 1996 to FY 2008 

Domestic Research Reactor Fuel 6.5 Metric Tons Heavy Metal FY 1996 to FY 2035 

STORAGE 

Existing spent nuclear fuel at the Savannah River Site is currently stored underwater. The Savannah River Site will 
keep spent fuel in wet storage while an alternate storage technology is developed and constructed. The site estimate 
anticipates the construction of the Interim Characterization/Storage Facility to store spent nuclear fuel. Until the 
spent nuclear fuel is disposed, the Savannah River Site will provide safe, monitored storage facilities from which the 
fuel can be readily retrieved, when necessary. Spent nuclear fuel will be stored onsite until FY 2026 and then 
moved to a federal geologic repository. 

DISPOSAL 

This report assumes that spent nuclear fuel will be shipped to a federal geologic repository for final disposition 
between FY 2026 and FY 2035. Any low-level waste generated during characterization and shipment will be 
disposed of onsite. 

Transuranic Waste 

The management plan for treating, storing, and disposing of transuranic waste (71 ,000 cubic meters (93 ,000 cubic 
yards)) at Savannah River includes retrieving earthen covered waste, characterizing stored waste, reclassifying, 
certifying, treating, and disposing of the waste at the Waste Isolation Pilot Plant. Transuranic waste will be sorted, 
surveyed, and classified. This estimate assumes that approximately 47,000 cubic meters (61,600 cubic yards) will 
be reclassified as low-level mixed waste and about 10,500 cubic meters (13,800 cubic yards) will be reclassified as 
low-level waste. It is also assumed that approximately 30 percent of the capacity of the containers of transuranic 
waste consist of void space. Two new FY 1998 Line Item Treatment Facilities are currently under consideration 
and are included in this baseline cost estimate. Fifty percent of each waste stream is planned to be treated in each 
of these proposed facilities. The facilities are a Transuranic Certification/Characterization Facility for certification 
and an Alpha Vitrification Facility for treatment to meet the waste acceptance criteria. This report expects future 
generation of transuranic waste from small volume generators, decontamination and decommissioning activities, and 
stabilization activities. In the next several years, the Department will implement a waste certification program for 
transuranic waste that should reduce the Waste Management costs for characterization. 
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GENERATION AND HANDLING 

At the Savannah River Site, the radiochemical separations process (the canyons, FB-Line, HB-Line and 235-7), the 
analytical process control laboratories, and research activities, as well as Environmental Restoration activities, 
generate transuranic waste. 

TREATMENT 

Treatment will be required for the transuranic waste to meet shipping and disposal requirements. The high-activity 
plutonium-238 waste exceeds the wattage limits specified for transportation and currently cannot be shipped. 
Plutonium-238 represents 30 percent of the transuranic waste volume at the Savannah River Site, and 81 percent of 
the total curies. 

Treatment facilities for transuranic waste currently do not exist at the Savannah River Site. However, treatment of 
some transuranic waste types will be required before waste will be accepted at the Waste Isolation Pilot Plant. The 
two treatment facilities under consideration are the Transuranic Waste Certification/Characterization Facility and the 
Alpha Vitrification Facility. Both facilities will be operational in FY 2016 and are expected to continue operating 
until FY 2030. 

The Transuranic Waste Certification/Characterization Facility will have the capability to segregate the low-level and 
low-level mixed waste fractions from the transuranic waste inventory. The facility also will have the capability to 
open and inspect greater than 100 nanocuries per gram transuranic waste containers and examine, sort, characterize, 
assay, and repackage their contents. In developing this facility, the Department will consider using and converting 
existing facilities, as well as constructing a new facility. 

The Alpha Vitrification Facility will have the capability to treat greater than I 00 nanocuries per gram (of plutonium-
238 transuranic waste from the Transuranic Waste Certification/Characterization Facility. The waste will be mixed 
with frit and additives and then vitrified into a glass matrix. The vitrified waste will be returned to the Transuranic 
Certification/Characterization Facility for final certification. 

STORAGE 

The Savannah River Site stores transuranic waste pending its shipment to the Waste Isolation Pilot Plant. 
Transuranic waste generated since 1974 is stored on 19 storage pads in the Solid Waste Management Facility. 
Waste containers on the pads will be reorganized and relocated in accordance with the container management 
plan to store waste more efficiently and to comply with South Carolina Department of Health and 
Environmental Control aisle spacing requirements. Seventeen additional storage pads will be required to store 
transuranic waste generated during decommissioning activities. 

Retrievably stored drums placed in direct contact (less than 0.5 curies per drum) with earthen covers have 
begun to reach their original 20-year projected life. The site has initiated a retrieval project to provide the 
equipment and technology to recover these drums safely. In addition to container integrity, the build-up of 
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hydrogen gas is also a concern. Once retrieved, the drums will be placed in overpacks (83-gallon drums), 
vented and purged, and re-stored in a safe configuration. 

DISPOSAL 

Defense transuranic and transuranic mixed waste that is in interim storage and has greater than 100 nanocuries 
per gram eventually will be shipped to the Waste Isolation Pilot Plant for final disposal. Before shipment to 
the Waste Isolation Pilot Plant, each waste package will be certified to meet the Waste Isolation Pilot Plant 
waste: acceptance criteria. This estimate assumes that shipments will begin in FY 2016 and will be completed 
byFY 2038. 

All disposal costs for transuranic and transuranic mixed waste are included in the Waste Isolation Pilot Plant 
program estimate. The costs included in this estimate are for managing transuranic and transuranic mixed 
waste and include retrieval, characterization, treatment, and packaging to meet the Waste Isolation Pilot Plant 
waste acceptance criteria. 

The Savannah River Site participates in three Performance Demonstration programs: the nondestructive assay 
program that is projected to be completed by September 1998; the headspace gas sampling program that is 
expe,cted to be completed by September 1999; and the Resource Conservation and Recovery Act metals 
progmm that is expected to be completed by September 1999. The Savannah River Site's participation in the 
Performance Demonstration programs ensures compliance with the quality assurance objectives contained in 
the Waste Isolation Pilot Plant Quality Assurance Program Plan. Satisfactory performance in these programs is 
a necessary condition for certification to ship transuranic waste to Waste Isolation Pilot Plant. 

Low-Level Mixed Waste 

The Department of Energy has signed South Carolina Department of Health and Environmental Control 
Consent Order, 95-22-HW, which regulates low-level mixed waste treatment and is based on the Federal 
Facility Compliance Act. The Site Treatment Plan describes the planned methods for treating low-level mixed 
waste currently in storage or expected to be generated during the next five years. The Savannah River Site will 
continue to store low-level mixed waste until treatment and disposal options are available. The treatment 
options are being developed in accordance with the Site Treatment Plan. Management of low-level mixed 
waste will be governed by the requirements contained in the Record of Decision for the Waste Management 
Environmental Impact Statement. 

GENERATION AND HANDLING 

The following operations and facilities generate low-level mixed waste: canyons, manufacturing and 
maintenance buildings, tank farms, the Defense Waste Processing Facility, the ecology laboratory, seepage 
basins, the In-Tank Precipitation Facility, B-Line, chemical basins, and reactor materials, environmental 
restoration and decommissioning activities. 

TREATMENT 

The Consolidation Incineration Facility will incinerate low-level mixed waste and stabilize residual ash and 
blowdown to meet Resource Conservation and Recovery Act land disposal restrictions. Approximately 46 
percent of the current and expected mixed waste streams (excluding soil) can be treated by incineration. The 
Consolidated Incineration Facility is expected to process the majority of the incinerable hazardous and low
level mixed waste within one to two years of startup. 

Thf~ Containment Building will be used to process mixed and hazardous waste. The building will consist of 
fivf~ processing bays to perform the following functions: opening and sorting containers, reducing size, 
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decontaminating, macroencapsulating, and repackaging and characterization. Waste will be processed through 
each bay, as necessary, to ensure the proper handling of each individual waste container. 

STORAGE 

The Savannah River Site will continue to store low-level mixed waste until appropriate treatment and disposal 
options are available. Based on current inventories and future waste generation projections, existing storage 
space will be adequate through FY 2000. Beyond FY 2000, this report assumes that approximately 15 
additional mixed waste storage facilities will be constructed as needed. The ashcrete that is projected to be low
level mixed waste will be placed in interim storage to await final disposal. 

DISPOSAL 

The department plans to construct two hazardous waste/mixed waste vaults to dispose of the Consolidated 
Incineration Facility stabilized ashcrete and blowdown. The department will also provide site preparation 
activities for the future construction of eight additional vaults. The first two vaults are low activity waste vaults 
designed for disposal of Consolidated Incineration Facility stabilized ashcrete and blowdown. It is estimated 
that 70 percent of the Consolidated Incineration Facility ashcrete will be disposed of in the hazardous 
waste/mixed waste vaults, and 30 percent will be disposed of in the low-level waste disposal facilities. 

Re-evaluation of the hazardous waste/mix waste vaults project will be accomplished based on the results of the 
Performance Evaluation task led by the Department of Energy National Disposal Group. The major purpose of 
this task group is to quantify and compare the potential capability of 15 different Department of Energy sites 
for possible mixed low-level waste disposal. Results of this task will provide decisional support to continue 
with the current hazardous waste/mixed waste vault project, or to consider and implement other off-site 
disposal options. 

Low-Level Waste 

At the Savannah River Site, low-level waste is segregated into five categories to facilitate proper treatment, 
storage, and disposal. These categories include: (1) low-activity waste, (2) intermediate-level waste, (3) 
intermediate-level tritium waste, (4) long-lived waste, and (5) suspect soil. 

The current plan for managing low-level waste includes treatment for volume reduction at offsite commercial 
facilities as well as onsite treatment at the Consolidated Incineration Facility. Storage occurs in interim 
facilities pending disposal. Disposal will occur onsite at theE Area where Low-Activity Waste Vaults, 
Intermediate-Level Waste Vaults, the Long-Lived Waste Building, and the Shallow Land Burial are located. 
In addition to the operations, the plan for managing low-level waste includes evaluating alternative disposal 
programs, pursuing the recycling of low-level contaminated stainless steel, improving waste minimization and 
volume reduction activities, and other initiatives such as reducing offsite volume. 

GENERATION AND HANDLING 

Low-level waste is generated from reactor buildings, the B-Line, canyons, waste storage tanks, manufacturing 
and maintenance buildings, cooling towers, the Consolidated Incineration Facility, the power department, a 
laundry facility, a radiological and environmental science laboratory, a control laboratory, an ecology 
laboratory, Defense Waste Processing Facility, an Effluent Treatment Facility, retention basins, H-Area tank 
farm, an In-Tank Precipitation Facility, seepage basins, reactor materials, and the Saltstone Facility. Waste 
Management also receives waste generated from Environmental Restoration and Nuclear Material and Facility 
Stabilization programs. 
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TREATMENT 
The Consolidated Incineration Facility is currently in the startup test mode and is planned to start up in the 
third quarter of FY 1997. This facility will incinerate hazardous, mixed, and low-level radioactive waste (up to 
2.2 million kilograms [5 million pounds]) and will stabilize residual ash and blowdown (ashcrete and 
blowcrete). Low-level waste will be organized into categories of similar waste types that will be treated 
together, allowing disposal of the Consolidated Incineration Facility ashcrete and blowdown as low-activity 
waste in the E Area. Shallow land burial will also be used and costs are included in the estimate. Commercial 
offsit1e facilities will reduce the size, repackage, supercompact, or smelt the waste, with disposal both offsite 
and on the Savannah River Site. 

The Savannah River Site has award a contract for waste volume reduction to optimize existing disposal 
capac:ity and to achieve cost-efficient treatment and disposal. Volume reduction ratios are reasonably expected 
to reach or exceed current compaction rates. As a result, the need for additional disposal capacity is not 
anticipated within a five-year planning period. Operation of compactors in H and M Areas will discontinued 
after implementation of offsite volume reduction initiatives and/or incineration of low-level waste. Operation 
of the~ compactors will be phased out during FY 1996. 

STORAGE 
Storage of low-level waste at Savannah River consists of short-, intermediate- and long-term storage. The 
estimate includes storage costs based on waste types. For example, the Consolidated Incineration Facility 
ashcrete and blowdown will also be placed in interim storage until the completion of a performance analysis 
and development of operational procedures for final shallow land disposal. Actual disposal in shallow land 
trenches is not expected until at least FY 1997. Naval core barrels and other large equipment are stored on 
gravel pads awaiting the results of an evaluation for shallow land disposal. 

The current low-level waste plan calls for continued storage of special waste forms while awaiting the 
development of treatment and disposal options. These waste streams include reactor heat exchangers, reactor 
deionizers, and reactor components. Since no disposal method exists for the long-lived low-level waste, this 
estimate assumes that it will be stored indefinitely in a butler-type building that provides weather protection. 
Several containers housing large equipment are also stored in the long-lived waste storage buildings. The site 
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will continue to store this equipment until completion and implementation of the Savannah River Site large 
equipment disposal plan. 

DISPOSAL 

TheE-Area currently consists of a Low-Activity Waste Vault, an Intermediate-level Nontritium Vault, an 
Intermediate-level Tritium Vault, a Long-Lived Waste Storage Building, slit trenches for contaminated soil and 
rubble, and shallow land burial. All low-level waste is being disposed of at these facilities as it is generated. 

The Low Activity Waste Vault is an above-ground concrete vault that provides engineered barrier disposal 
capacity for approximately 34,000 cubic meters (46,000 cubic yards) of low-level waste. Currently, only 
compacted waste is being placed into the Low Activity Waste Vault for final disposal. Noncompacted waste is 
being segregated in separate low-activity waste cells, awaiting further volume reduction before final disposal. 
Cost estimates include two additional vaults to be constructed as needed. 

The Intermediate-Level Non-Tritium Vault is a concrete vault with a disposal capacity of approximately 5,664 
cubic meters (7,650 cubic yards) of intermediate-level waste. Waste containers are periodically grouted in 
place to further reduce radiation levels and provide for enhanced waste form immobilization. Cells are covered 
with concrete blocks to provide radiation shielding and are covered with a rain cover. 

The Intermediate-Level Tritium Vault is connected to the intermediate-level nontritium vault and consists of 
two cells. The vault area is approximately 1,800 cubic meters (2,400 cubic yards). One of the cells is designed 
with silos to accept crucible waste forms, while the other accepts miscellaneous boxed waste. The 
Intermediate-Level Nontritium and Intermediate-Level Tritium vaults are only used as disposal facilities and 
are not used to store waste for future treatment. 

The Savannah River Site currently disposes of three different categories of soils. Suspect soils, which are 
removed from Radioactive Materials Management Areas but show no detectable contamination, are currently 
used as backfill in the engineering of low-level trenches or slit trenches and are not counted in waste generation 
volumes. Slightly contaminated soil and rubble are disposed of in slit trenches near the Intermediate-Level 
Vault. Soil and rubble exceeding shallow land disposal acceptance criteria are containerized and disposed of 
in the Low-Level Activity Waste Vault or Intermediate-Level Nontritium Vault, as appropriate. 

A small volume (532 meters [700 cubic yards]) of low-level waste is assumed to be shipped to the Savannah 
River Site from the Pinellas Plant (Florida) in FY 1996 and FY 1997. 

Hazardous Waste 

The Environmental Protection Agency has authorized the South Carolina Department of Health and 
Environmental Control to administer the Resource Conservation and Recovery Act, with the exception of the 
Land Disposal Restrictions, via the South Carolina Hazardous Waste Management Regulations. The current 
plan for treating and disposing of hazardous waste is shipment offsite to commercial vendors. When the 
Consolidated Incineration Facility becomes operational in FY 1997, it is expected to process the incinerable 
majority of nonradioactive hazardous waste within two years of startup. Treatment of waste where incineration 
is not the "specified technology," will continue to be accomplished commercially. Approximately 65 percent 
of the waste will be treated offsite and 35 percent will be treated onsite. Other activities include burning 
nonhazardous used oil in a site powerhouse, and recycling paint solvents and degreasers onsite. 

Management of hazardous waste is governed by the requirements contained in the currently approved Resource 
Conservation and Recovery Act Part B permit. The following processes are allowed under the permit: 
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compacting solid waste, cutting solid waste, segregating different waste types into different containers, 
absorbing liquids, and repackaging and re-drumming waste. 

Management of hazardous waste is also governed by the Waste Management Environmental Impact Statement 
Record of Decision issued by the Department of Energy on September 22, 1995, which documents the 
Department's intention to implement a moderate treatment configuration. The Record of Decision 
requirements for hazardous waste are: continue to treat and dispose of hazardous waste offsite until the 
Consolidated Incineration Facility is operational; treat waste, including filters, paint waste, organic and 
aqueous liquids, organics and inorganic sludges, and up to 50 percent of organic and inorganic heterogeneous 
debris, in the Consolidated Incineration Facility; continue offsite treatment and disposal for waste such as 
polychlorinated biphenyls, organic debris, inorganic debris, heterogeneous debris, metal debris, bulk 
equipment, glass debris, soils, and lead; continue to recycle some hazardous waste, including solvents, 
fluorocarbons, lead, silver (from spent photographic fixatives); and sell excess chemicals and lead/acid 
batteries. 

GENERATION AND HANDLING 

Hazardous waste is generated from the following operations and facilities: overflow basins, rubble pits, 
canyon buildings, manufacturing and maintenance buildings, control rooms, pump houses, tritium facilities, 
the Consolidated Incineration Facility, seepage basins, radiological and environmental science laboratories, 
ecology laboratory, Storage and Laboratory Facility, ash basins, the Defense Waste Processing Facility, the H
Area tank farm, the In-Tank Precipitation Facility, chemical basins, air stripper, reactor materials, and TNX. A 
large portion of the forecasted hazardous waste in FY 1999 and FY 2000 is generated by Environmental 
Restmation activities. The forecast for FY 1996 and outyears reflects reductions in hazardous waste generated 
by decontamination and decommissioning and Environmental Restoration activities. These significant 
reductions in forecasts indicate that the hazardous waste storage facilities are capable of storing the resulting 
waste volume. 

TREATMENT 

Commercial offsite treatment is the only option currently available for hazardous waste. Resolution of 
radioactivity screening issues will reduce the hazardous waste inventory by 90 percent and will provide 
additional storage capacity for continued hazardous waste. 

The Consolidated Incineration Facility will incinerate hazardous waste once operations are initiated. This 
facility will process approximately 80 percent of the hazardous waste to be treated onsite. The remaining 20 
percent will be treated at the airstrippers and the Effluent Treatment Facility. The Consolidated Incineration 
Facililty will stabilize residual ash and blowdown to meet Resource Conservation and Recovery Act land 
disposal restrictions. 

STORAGE 

Hazardous waste is stored onsite in regulated storage facilities until it can be sent offsite for treatment and 
disposal or incinerated and disposed onsite. Hazardous waste generated onsite is stored in permitted facilities 
or waste storage pads that are collectively referred to as the Hazardous Waste Storage Facilities. These 
facilities store waste until acceptable treatment and disposal methods can be implemented. In general, drums 
will be stored in the hazardous waste buildings and boxes will be stored on solid waste storage pads. 
Polychlorinated biphenyls without hazardous constituents are stored in the N Area, which is limited to 
materiials regulated under the Toxic Substances Control Act. Polychlorinated biphenyls containing hazardous 
constituents are stored in hazardous waste storage facilities. 

As of September 30, 1995, the current inventory of hazardous waste in storage at the Savannah River Site is 
approximately 1,640 cubic meters (2,200 cubic yards). Of the 303 cubic meters (400 cubic yards) of 
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hazardous waste forecast for FY 1996, 121 cubic meters (160 cubic yards) are projected for storage, with the 
remainder being sent immediately offsite to commercial treatment facilities. 

The stabilized ashcrete product from the Consolidated Incineration Facility incineration will not be placed in 
the current storage facilities. This estimate assumes that the ashcrete/blowcrete will be held in a staging area at 
the Consolidated Incineration Facility, pending analysis to determine if it meets disposal criteria. 

DISPOSAL 

Approximately 125 cubic meters (165 cubic yards) of hazardous waste is forecast to be shipped offsite in FY 
1996. Projected Environmental Restoration waste for FY 1999 and FY 2000 may require offsite shipment to 
reduce the amounts of hazardous waste that must be placed in storage. Where offsite treatment is employed, 
offsite disposal will be pursued first, with the backup option of onsite disposal when facilities are available. 

Between 1991 and 1995, the Department of Energy issued a moratorium on offsite shipment of hazardous 
waste that was potentially contaminated with radioactivity. The Department lifted the moratorium on April 20, 
1995, and the Savannah River Site will ship approximately 550 to 650 drums of liquid hazardous waste offsite. 

The analysis of the stabilized ashcrete and blowcrete from the Consolidated Incineration Facility will verify 
compliance with land disposal restrictions. The mixed portion that meets the appropriate criteria will be 
shipped offsite for disposal or will be disposed of in the hazardous waste mixed waste vaults. The nonmixed 
portion will be retained onsite for disposed of in trenches or vaults. disposal. The cost estimate assumes that 
70 percent of the ashcrete and blowcrete will be disposed of in the Mixed Waste/Hazardous Waste Vaults and 
30 percent will be disposed of in low-level waste disposal facilities. 

The site will continue to ship polychlorinated biphenyls offsite to comply with federal regulations that require 
disposal within one year of their out-of-service date. 

Sanitary Waste 

The Savannah River Site currently disposes of municipal solid waste at a commercial municipal landfill. A 
portion of the waste will be sampled and screened onsite, then transferred by commercial haulers to a landfill. 
The Department of Energy and the Lower Savannah Council of Governments are working toward developing a 
regional disposal facility on the Savannah River Site. The entire Savannah River Site generates sanitary waste, 
which is handled by an offsite vendor. 

DISPOSAL 

In November 1994, the Savannah River Site initiated offsite disposal for all of its routine sanitary waste. A 
subcontract was awarded to a commercial hauling firm to collect and haul sanitary waste offsite to the Hickory 
Hill Landfill and Recycling Center located in Jasper County, South Carolina. The contract was awarded to 
take advantage of a commercial hauler's efficiency of operations and the economy involved in using a large 
landfill. The vendor has also improved collection and transportation operations by implementing a system to 
segregate and collect waste streams in containers handled by a front-end loader truck. All nonfront-end loader 
handling equipment, which includes skip pans, load-lugger trucks, flat bed trucks, and pickup trucks, has been 
phased out. The standardization of this new system will increase overall efficiency. Offsite shipments of 
sanitary waste will continue for the life of the Environmental Management mission at the Savannah River Site. 

The Savannah River Site operates a borrow pit (Burma Road Landfill) that is designated to accept 
uncontaminated soil, rock, concrete rubble, inert construction wastes, and brush. This material is typically 
generated during site preparation and demolition activities. The Burma Road Landfill receives demolition and 
construction debris, which is also used onsite for erosion control and backfill, where possible. 
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Waste Management Activities Cost Estimate 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 

~ ~111-illlg i&QI ag~g iQ~I iQiQ iQil iiQiiQ 
High Laval Wasta 

Tre•tment 207,864 184,189 186,561 189,468 189,838 189,488 103,942 

Storage and Handling 116,650 133,399 130,541 136,922 140,745 141,869 100,625 

Disposal 12,760 12,002 12,973 14,362 14,362 46,690 172,089 

Sper1t Nuclear Fuel 
Sltorage and Handling 28,110 50,768 20,261 7,030 7,030 7,030 7,030 

Disposal 73,278 

Tran:suranic Waste 
Treatment 2,609 32,995 12,332 12,332 11,409 

Storage and Handling 3,898 15,003 15,003 15,003 8,460 4,098 4,098 

Low-Level Mixed Waste 

Treatment 15,208 22,411 26,070 34,126 44,438 39,279 21,770 

Storage and Handling 3,160 1,944 909 909 2,831 2,869 277 
D~isposal 707 12,774 32,778 35,532 40,198 38,736 33,627 

LDW··Level Waste 
Treatment 56,520 59,775 51,614 63,551 114,365 112,600 31,480 

Storage and Handling 1 7 49 182 186 

Clisposal 5,595 6,257 5,731 6,686 10,438 10,241 5,019 

Haz•ardous waste 
l'reatment 3,565 7,843 5,790 8,882 11,484 7,223 3,924 

Storage and Handling 15 53 
[)isposal 516 4,908 2,601 5,420 8,139 3,981 769 

Sanitary Waste 

Disposal 2,141 4,424 3,530 6,304 8,508 4,971 2,270 

Direct Program ManagemenUSupport 133,811 133,869 135,181 135,988 140,721 140,886 99,923 

Igtpl sag 535 64ft§?§ tpz 1§B naa Q?? ?§A 1?07 7§? 4§8 '73 §M 

- ~iQ~A iQdQ iiQdA iQIQ iQII gg illll ~II,K&II• 
High Level Waste 

·rreatment 11,499 19,853 6,413,409 

Storage and Handling 28,491 29,083 308 4,792,063 

l)isposal 186,586 100,650 2,763,469 

Spe1nt Nuclear Fuel 
:Storage and Handling 7,030 53,130 937,098 

Disposal 73,278 732,780 

Transuranic Waste 
Treatment 12,088 418,823 

Storage and Handling 4,098 2,459 360,587 

Low--Level Mixed Waste 
Treatment 20,987 14,057 176 1,192,507 

Storage and Handling 277 277 67,262 

Disposal 30,621 6,778 1, 158,760 

LO\'II'·Level waste 
Treatment 12,987 12,595 2,110 2,587,889 

Storage and Handling 2,169 

Disposal 4,719 4,454 295,702 

Hazardous Waste 
Treatment 3,731 3,550 278,954 
Storage and Handling 336 
Disposal 572 389 136,473 

Sanitary Wasta 
Disposal 2,204 2,136 182,430 

Direct Program Management/'Support 46,862 9,789 4,029 62 4,904,605 
Igtpl 135 zpg ?§ft ?A? ss?a 82 ?7 ?'&i'J3 
• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program Management involves the entire Waste Management program work scope and comprises activities 
directly related to the cost-effective completion of program objectives. This includes planning, scheduling, 
estimating, and baseline management and reporting. In all these areas, program management support is 
required to oversee the management and operating contractor and to assess performance on a regular basis 
through the established award fee process. 

Direct support for ongoing Waste Management program functions is tailored to meet the objectives of the 
program and of the Savannah River Site and is provided from a centralized source. That support includes 
facility management and maintenance, environmental compliance and reporting, safety and health, activities 
related to legal affairs and permitting, financial management and accounting, quality assurance, and personnel 
training. 
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Operation of Waste Management Facilities requires numerous program management functions. Waste 
Management facility representatives are required to meet qualification criteria unique to each facility. These 
personnel require training support. Facility management and engineering, monitoring, facility maintenance, 
and environmental, safety, and health personnel support the day-to-day operations. Waste characterization and 
certification activities overseen by the Waste Management Program require laboratory support. New facilities 
or facility modifications require procurement support and regulatory compliance support. 

The Waste Management program is committed to involving the public in its activities, as a necessary business 
practice and as required by state and federal regulations. Initiatives, such as the Site Treatment Plan and 
Environmental Impact Statements, include public participation activities that require communications and 
logistics support. 

A pollution prevention and waste minimization program includes establishing site-wide recycling and source 
reduction programs for all waste streams. Objectives are to reduce the disposal volume of sanitary, hazardous, 
mixed, high-level, and transuranic waste streams. 

Both Program Management and direct support services are tracked and charged directly to the program. They 
average less than 21 percent ofthe total program cost through FY 2001 with a projected downward trend. 

LANDLORD ACTIVITIES 

The Savannah River Site Infrastructure Program supports line-item projects and general plant projects for 
constructing or improving facilities, systems, and plant infrastructure. These areas include fire protection, 
office buildings, domestic water, and bridges. General capital equipment will be acquired and managed to 
support Savannah River Site missions and goals. The Infrastructure Program consists primarily of capital work 
and related operating cost work (for example, other project cost activities and requirements). The funding is 
based on guidance from the Department of Energy and prioritization with other site programs. This 
prioritization process was initiated for the FY 1997 Outyear Budget and is used to prepare the FY 1996 Annual 
Operating Plan. 

Provision for other landlord-type functions and elements such as: security, emergency preparedness, utilities, 
space and services, laboratories, transportation, roads and grounds, medical, janitorial, food services, 
environmental safety and health site-wide programs, and record/storage facilities) are based on specific 
program requirements and needs. Funding for other landlord activities is provided as operating costs through 
specific program elements, based on program needs and requirements. The Savannah River Site does not 
receive directly appropriated funding to support the Landlord/Infrastructure Program. The costs are distributed 
as a mix of direct charges, vouchered, area support, overheads, and general and administrative allocations. 
The FY 1996 Infrastructure Program supports 14 line items, various capital improvement items, general plant 
project items, and studies funded by the Department of Energy. Future requirements for the Infrastructure 
Program and other landlord activities will be based on existing and future site missions. The Department will 
continue to consider privatization, commercialization, consolidation, and subcontracting to ensure the most 
cost-effective use of resources. 

Landlord Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 pga.2QPQ 299' 2Q1Q 2Q11 agag 2l!'§ 3Q3Q 

Directly Appropriated Landlord 17,534 14,841 15,189 15,730 15,848 15,907 15,852 

f¥§31 29'9 39'' agag 391' i9'9 a goa I l(e Gye!a• 

Directly Appropriated Landlord 15,990 16,012 16,137 793,203 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

The work scope at the Savannah River Site comprises all phases of Environmental Management programs, 
including material stabilization, waste management, technology development, environmental restoration, and 
landlord activities. The personnel composition of the site, profiled in the table below, reflects this scope. The 
contractor work force is a mix of professional and labor personnel who support the day-to-day operations and 
plan and conduct remediation at the site. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Westinghouse Savannah River Company operates the Savannah River Site for the Department of Energy under 
a single management and operating contract that is consistent with those used at a number of Department of 
Energy locations. The contractor performs its duties in accordance with Department of Energy Orders, 
contracting officer direction, and day-to-day technical direction from the Department of Energy Savannah 
River Program Office. A single, integrated contractor, Bechtel Savannah River, Inc., is primarily responsible 
for engineering, design, and construction activities. The site subcontracts all other acquired services on a 
competitive basis in accordance with best commercial practices, consistent with required government 
regulatory and socioeconomic terms and conditions. A new contract is being negotiated. Although it is 
expected to continue the basic management and operations concept, it will require the contractor to assume 
substantially greater liability and it will place significant emphasis on privatization and targeted subcontracting 
to experts to ensure optimal cost-effectiveness. The "primary best in class" subcontractors will be proposed 
under the new contract arrangement. They will be experts in construction, environmental remediation, and 
decontamination and decommissioning. In addition, 14 other major partners will play roles in the operations at 
Savannah River Site. 
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Future Full-Time Equivalent Needs 

The change in mission from defense production to environmental management and the decline in budget 
continue to impact the required skill mix of the worker population and maintenance of the required core 
competencies to meet mission requirements. Retaining and replacing critical skills and core competencies is 
critical to meeting the long-term site objectives. Programs have been implemented to analyze and manage the 
skill mix of the work force to minimize the impact of restructuring activity on mission-based staffing 
requirements and to maximize the use of the retained work force. The Environmental Management program 
has identified core competency and critical skills, with a focus on requirements for operations and 
maintenance, engineering, research and development, scientific program support, and radiological and 
industrial hygienists requirements. The programs in place are designed to maintain required core competency 
for each program phase through timely personnel transfers, retraining, subcontracting, and limited hiring. 

Beyond FY 1999, the level of staffing will continue downward through FY 2001 when it will level out through 
the completion of program scopes. The Department will adjust the mix of skills and staffing levels within each 
program to meet the requirements of emerging work. 

FUNDING ESTIMATE 

The following table presents the estimated defense funding information for the Savannah River Site. 

Nuclear Material and Facility Stabilization 
Environmental ReatoratJon 
Waste Management 
Directly Appropriated Landlord 

IgteJ 

Nuclear Material and Facility Slllbilization 
Environmental Restoration 
Waste Management 
Directly Appropriated Landlord 
Tqtnl 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 pgs.aggg agga 2Q1Q ap11 agag aea• 

589,741 380,341 288,106 114,596 88,334 49,080 
153,095 260,955 274,647 494,358 518,662 391,474 
590,535 649,625 632,159 693,027 754,067 762,459 

17,534 14,641 15,169 15,730 15,648 15,907 

'aaP 89§ 1 ago znz 1 zqn 39' 1 31? zqn 1 370 731 1 ?1' pap 

g; aaa1 ilall ildl iPIP iiPII 1119 
36,814 

142,828 47,881 16,883 
425,790 259,182 6,623 62 

15,990 18,012 18,137 

'?12'' ;az nza 38033 C? 

• Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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12,687,038 
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COMPARISON WITH PREVIOUS ESTIMATE 

The estimated life-cycle cost for the Savannah River Site in the 1995 Baseline Environmental Management 
Report was approximately $67.6 billion. The life-cycle cost in the 1996 Baseline Environmental Management 
Report is approximately $48.8 billion, which is 27 percent lower than in the 1995 report, after taking FY 1995 
expenditures into account. The life-cycle costs for the Nuclear Material and Facility Stabilization, 
Environmental Restoration, and Waste Management programs are components of the Savannah River Site 
total. The three tables provide more detailed breakdowns of life-cycle cost differences estimated for major 
program elements. 

In the 1995 estimate, Program Management was represented in a separate table and discussion. In the 1996 
report, Program Management appears separately as a line item on each program's cost table. Other cost 
differences within each of the program elements are addressed by activity. 

Nuclear Material and Facility Stabilization Program Overall 
Differences (Including Landlord Activities) 

Life-cycle costs are 32 percent lower in the 1996 Baseline Environmental Management Report ($9.0 billion) 
than in the 1995 Baseline Environmental Management Report ($13.1 billion). The cost difference can be 
attributed a 38 percent decrease (to $5.3 billion) for Landlord support, a 77 percent decrease (to $525 million) 
for Surveillance and Maintenance, and a 39 percent increase (to $3.05 billion) for Stabilization and 
Deactivation. The duration of the program is five years shorter in the 1996 Baseline Environmental 
Management Report, ending in FY 2035. 

Nuclear Material and Facility Stabilization Program Element 

Nuclear Material and Facility Life-Cycle Cost 
Stabilization Program Basis for Change 

Element 1995 estimate ($) 1996 estimate ($) Percent change 

Stabilization and Deactivation 2.2 Billion 3.05 Billion +39% • 6-year schedule 
extension (complete in 
2035 vs. 2029) 

Surve:illance and Maintenance 2.3 Billion 525 Million -77% • 9-year schedule 
compression (complete 
in 2017 vs. 2026) 
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Environmental Restoration Program Overall Differences 

Life-cycle costs are 24 percent lower in the 1996 Baseline Environmental Management Report ($12. 7 billion) 
than in the 1995 Baseline Environmental Management Report ($16. 7 billion). Most of the cost difference ($4 
billion) can be attributed to lower costs for decommissioning ($7 billion). The program duration is shorter in 
the 1996 Baseline Environmental Management Report, ending in FY 2045. 

Environmental Restoration Program Element 

Environmental Life-Cycle Cost 
Restoration Program Basis for Change 

Element 1995 estimate ($) 1996 estimate ($) Percent change 

Assessment 490 Million 2.1 Billion +332% • 5-year schedule compression 
(complete in 2040 vs. 2045) 

Decommissioning 12.4 Billion 5.9 Billion -57% • 13-year schedule 
comdression (complete in 
204 VS. 2053) 

• Less costly decommissioning 
strategy 

Remediation 1.6 Billion 2.6 Billion +66% • 10-year schedule 
com5ression (complete in 
203 VS. 2045) 

• Increased number of sites 

• Revised cost assumption 

Long-Term Surveillance and 
Monitoring 

399 Million 1.4 Billion +239% • 3-year schedule extension 
(complete in 2043 vs. 2040) 

• New approach to 
decommissioning 

Support Costs 1.8 Billion 1.3 Billion -30% • 8-year schedule compression 
(complete in 2045 vs. 2053) 
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Waste Management Program Overall Differences 

Life-cycle costs are 31 percent lower in the 1996 Baseline Environmental Management Report ($27 .2 billion) 
than in the 1995 Baseline Environmental Management Report ($39.3 billion). Most of the cost difference ($ 
12.2 billion) can be attributed to lower support costs ($6.2 billion), lower costs for spent nuclear fuel ($2.4 
billion), and lower costs for low-level mixed waste ($4.1 billion). The program duration is shorter in the 1996 
Baseline Environmental Management Report, ending in FY 2045. 

Waste Management Program Element 

Waste Management Life-Cycle Cost 
Basis for Change 

Program Element 1995 estimate ($) 1996 estimate ($) Percent change 

High-Level Waste 13.9 Billion 13.9 Billion No major • 15-year schedule extension 
difference (complete in FY 2045 vs. 

FY 2030) 

Spent Nuclear Fuel 4.1 Billion 1.7 Billion -59% • 5-year schedule compression 
(complete in FY 2040 vs. 
FY 2035) 

Transuranic Waste 846 Million 779 Million -8% • ll-year schedule compression 
(complete in FY 2038 vs. 
FY 2049) 

Low-Level Mixed Waste 6.5 Billion 2.4 Billion -63% • 13-year schedule compression 
(complete in FY 2041 vs. 
FY 2054) 

Low-level Waste 2.9 Billion 2.9 Billion No major • 6-year schedule compression 
difference (complete in FY 2043 vs. 

FY 2049) 

• 70% reduction in waste 
volume 

• Increase unit cost for treatment 
and storage 

• Decrease unit cost for disposal 

Hazardous Waste 55 Million 415 Million -25% • 6-year schedule compression 
(complete in FY 2040 vs. 
FY 2046) 

• Site estimate rather than 
Activity Data Sheets 

Sanitary Waste 124 Million 182 Million +47% • Site estimate rather than 
Activity Data Sheets 

Support Costs 11 Billion 4.9 Billion -56% • 12-year schedule compression 
(complete in FY 2043 vs. 
FY 2054) 
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Edgemont Vicinity Properties 
{completed UMTRA site)* 

• This site is summarized in the UMTRA program 
introduction located in the New Mexico section. 

SOUTH DAKOTA 

SOUTH DAKOTA 1 
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Oak Ridge Operations Office 

Elza Gate Site (completed FUSRAP site)* 

Oak Ridge Associated Universities/ ---1 
Oak Ridge Institute for Science and Education 

• Completed FUSRAP sites are summarized in the national 
program discussion located in the Tennessee section. 

TENNESSEE 

TENNESSEE 1 



Oak Ridge Associated Universities 
Oak Ridge K-25 Site 

Oak Ridge National Laboratory 

Oak Ridge Operations Office 

Oak Ridge Reservation Offsite 
Oak Ridge Y- t 2 Plant 

State-wide 1996 Appropriation 
State-Yv'ide 1997 Congressional Request 

Oak Ridge Associated Universities 
Oak Ridge K-25 Site 

Oak Ridge National Laboratory 

Oak Ridge Operations Office 

Oak Ridge Reservation Offsite 
Oak Ridge Y-12 Plant 

Total 

Oak Ridge Associated Universities 
Oak Ridge K-25 Site 

Oak Ridge National Laboratory 

Oak Ridge Operations Of11ce 

Oak Ridge Reservation Offsite 
Oak Ridge Y-12 Plant 

Total 

Oak Ridge Associated Universities 

Oak Ridge K-25 Site 

Oak Ridge National Laboratory 

Oak Ridge Operations Office 

Oak Ridge Reservation Offsite 

Oak Ridge Y-12 Plant 

Total 

Estimated State Total 

(Thousands of Current Year Dollars) 

44t,396 

These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

c~ ~ lilliiiaug iQQ~ iQ3Q ig~~ iQiQ illa~ au~u 
890 2,580 507 603 500 59 

378,666 453,051 161,416 107,182 102,199 90,937 66,932 

178,047 180,786 254,598 256,489 266,758 130,803 159,753 

78,949 79,913 55,508 49,216 43,240 23,034 14,060 

20,095 14,225 6,594 6,513 5,291 443 254 
124,663 128,189 127,086 100,833 78,934 101,223 130,671 

781,310 858,743 605,709 520,836 496,923 346,500 371,670 

r;~ iQ~~ jlg~g aua~ iQ~g iQ~; iQ~g iQii~ 

57,036 28,832 10,973 

98,079 87,161 62,783 45,565 45,565 45,565 29,202 

9,630 8,636 7,900 7,726 7,682 7,682 7,682 

107,616 56,867 54,841 52,481 53,841 51,841 32,300 

272,361 181,497 136,498 105,772 107,087 105,087 69,183 

c~ ag~g iQi~ iiQIQ iQI~ auau iQI~ iUQQ ~ill,lill* 
25,693 

7,286,120 
29,202 9,351,784 

6,800 2,038,291 

267,071 

32,300 6,168,433 
68,302 25,137,392 

Total Life Cycle Is the sum of the annual costs In constant FY 1996 dollars. 

TENNESSEE 2 



THE OAK RIDGE ASSOCIATED UNIVERSITIES PROGRAM 
AND THE OAK RIDGE INSTITUTE FOR SCIENCE AND 

EDUCATION 

The Oak Ridge Associated Universities Program and the Oak Ridge Institute for Science and Education consist of 
two primary sites, the South Campus Facility and the Freels Bend Area, located within the Oak Ridge Reservation. 
The South Campus Facility encompasses approximately 25 buildings and 52 hectares ( 130 acres) of pasture land, 
and is bounded by Bethel Valley Road, State Highway 62, Haw Ridge, and the Clinch River. This site also 
includes an area referred to as the Scarboro Operations Site. The Freels Bend Area is located approximately 3.2 
kilometers (2 miles) southwest of the South Campus Facility. This area is also located within the Oak Ridge 
Reservation and is bounded on three sides by the Clinch River. 

Nuclear Material and Faclity 

Environmental Restoration 

Total 

1997 Congressional Request 

Nuclear Material and Facility Stabilization 
Environmental Restoration 
Total 

10MILE5 

LOCALITY MAP 

N 

Estimated Site Total 

(Thousands of Current Year Dollars) 

0 
These levels reflect the cu"ent estimates for com1o/iance 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ry 1 ppn.aggp a gpo 3QlQ apl§ a gap ana§ iiO?P 
346 
544 2,580 507 603 500 59 
690 2,560 507 603 500 59 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

blip ''f'f 
1,728 

23,965 
25,693 
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FACILITY MISSION 

Oak Ridge Associated Universities was established in 1946. It is a private not-for-profit consortium of 82 colleges 
and universities whose mission is to provide and develop capabilities critical to the nation's technology infrastructure, 
particularly in the areas of energy, education, health, and the environment. The consortium provides its university 
members with access to federal research facilities and conducts research involving the use of various radionuclides 
and chemicals for the Department of Energy and other member institutions. Oak Ridge Associated Universities is 
also the managing and operating contractor for the Oak Ridge Institute for Science and Education. Because of past 
operations at the Oak Ridge Associated Universities facilities, various buildings and areas were contaminated with 
hazardous and radioactive waste. Environmental restoration of those sites is a part of the Department of Energy 
Environmental Management program in Oak Ridge. This work does not impact the mission of the Oak Ridge 
Institute for Science and Education, which this report assumes will continue. 

The South Campus Facility was originally established in 1945 to study accidental irradiation of cattle during testing 
of the first atomic bomb near Alamogordo, New Mexico. The scope of research soon included studies of the 
introduction and migration of radioisotopes in the food chain as well as various other agricultural problems. 
Currently, the area is used for office and laboratory space supporting various Oak Ridge Associated Universities 
programs. Access to the property is generally unrestricted; although signs are posted, no fences or barriers exist to 
prevent unauthorized entry. The primary environmental problem at the South Campus Facility is 926,100 liters 
(245 ,000 gallons) of trichloroethylene-contaminated ground water underlying the site. 

The University of Tennessee Scarboro Operations Site, located at the South Campus Facility, of the Oak Ridge 
Institute for Science and Education once operated as a comparative animal research laboratory and an agricultural 
experiment station. The Scarboro Operations site was one of several government-owned facilities assigned to Oak 
Ridge Associated Universities and the Oak Ridge Institute for Science and Education in 1981 . The majority of the 
buildings are currently used for office and laboratory space supporting various Oak Ridge Institute for Science and 
Education programs. The principal environmental concerns involve radionuclide contamination at three inactive 
laboratory and testing facilities. This report assumes that Nuclear Material and Facility Stabilization activities will be 
required for these sites, as well as decommissioning under the Environmental Restoration program. 

The Freels Bend Area was used to support field research from the South Campus facility. It was a holding area for 
test animals being used to investigate the effects of irradiation at low dose rates and at variable dose rates. The test 
animals were subsequently observed over a period of time for exposure effects. The area includes three Animal Burial 
Sites (designated I, II, and ill). Access to the 28 hectares (70 acres) of the Freels Bend Area is restricted and generally 
not open to the general public; although no fences or barriers surround the property, there is a locked gate at the 
access road. Because of the suspected presence of radionuclides, organic chemicals, and metals, the Department 
performed a preliminary assessment at Freels Bend in 1993. The assessment determined that no further investigation 
was required. 

The costs associated with characterizing, containerizing, and shipping waste at this site are included within the scope 
of the Environmental Restoration program. Waste is shipped to the Oak Ridge National Laboratory, and costs 
associated with the treating, storing and disposing of that waste are included within the Oak Ridge National 
Laboratory's Waste Management program estimate. All costs and activities associated with direct program 
management/support for the Oak Ridge Associated Universities Program and the Oak Ridge Institute of Science and 
Education are included in the Oak Ridge Operations Office section of this report. The current landlord of these 
facilities is the Department of Energy's Office of Energy Research. This estimate assumes that the Energy Research 
program will remain in this capacity for the life cycle of this estimate. 
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FUTURE USE 

The mission of the Oak Ridge Associated Universities and the Oak Ridge Institute for Science and Education 
continues to serve the needs of its member universities and the Department of Energy. The identified facilities are 
currently under Department of Energy control. This report assumes that ultimate use of the South Campus Facility 
will be Industrial. Oak Ridge has requested that the Freels Bend Area parcel be put under "self sufficiency;" however, 
the Department of Energy has not yet declared it as excess. This report assumes that the Department will ultimately 
release the Freels Bend Area for Open Space/Wildlife Management. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

A total of six facilities declared surplus by the Oak Ridge Institute for Science and Education are proposed for 
inclusion in the Nuclear Material and Facility Stabilization program. These are grouped into one scheduling transfer 
unit. The program will accomplish stabilization and deactivation actions to reduce environmental, health, and safety 
risks; consolidate and remove waste inventories; and reduce surveillance and maintenance costs as facilities are 
prepared for decommissioning. Alternate uses for the facilities are also pursued during the process. Waste generated 
by these activities is assumed to be transferred to the Waste Management program at the Oak Ridge National 
Laboratory and costs associated with storage, treatment, and disposal are included in the Laboratory's Waste 
Management program estimates and schedules. This report assumes that stabilization activities are completed and 
post-deactivation surveillance and maintenance will not be required before the facilities are transferred to the 
Environmental Restoration program. A description of this scheduling transfer unit is provided below. 

Scheduling Transfer Unit 3 consists of the isolation barn, isotope laboratory, the variable dose-rate irradiation facility, 
a large animal containment facility, and two concrete pads. This report assumes that stabilization activities have been 
completed for all facilities. Waste volumes for this scheduling transfer unit were generated using parametric models 
and are estimated to be 8 cubic meters (I 0.5 cubic yards) of low-level waste, 17 cubic meters (22 cubic yards) of 
hazardous waste, and 5 cubic meters (7 cubic yards) of transuranic waste. This report also assumes that all Nuclear 
Material and Facility Stabilization activities will be completed by FY 1998. 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

f¥''8t3999 299§ ?9'' agzg ?A?fi lMQ 

Nuclear Material and Facllty Stabllzation 346 1,728 

• Total Life Cycle is tha sum of the annual costs in constant FY 1996 dollars. 

Major Nuclear Material and Facility Stabilization Activity Milestones 

TASK 

Scheduling Transfer Unit 3 Deactivation 

DEACTIVATION 

COMPLETION DATE 
Fiscal Year 

1998 

Deactivation activities at Scheduling Transfer Unit 3 will include decontamination, instrumentation and utility 
consolidation or elimination, and waste and recyclable material removal to meet Environmental Restoration program 
decommissioning criteria. This report assumes that deactivation activities be completed by FY 1998. This estimate 
further assumes that post-deactivation surveillance and maintenance will not be required prior to transferring this 
scheduling transfer unit to the Environmental Restoration program for decontamination and decommissioning in 
FY 1998. 

ENVIRONMENTAL RESTORATION 

Surveys conducted at various research facilities in the Oak Ridge area have indicated that some degree of both 
radionuclide and chemical contamination is present at the South Campus Facility and the Freels Bend Area. In 1989, 
the Environmental Protection Agency placed these facilities on the National Priorities List. Environmental 
Restoration program activities have been performed in accordance with the requirements and processes specified by 
the January 1992 Federal Facilities Agreement between the Department of Energy, the Environmental Protection 
Agency Region IV, and the Tennessee Department of Environment and Conservation. 

All waste management activities at the South Campus Facility and Freels Bend Area are included within the scope of 
the Environmental Restoration program, and all associated costs are integrated in the cost for remedial actions. This 
report assumes that all waste generated by this program will be sent to Waste Management program at the Oak Ridge 
National Laboratory for storage, treatment, and disposal. 

Major Environmental Restoration Activity Milestones 

ORAU/ORISE - Assessment 
Decommissioning - Facility Decommissioning 
Long-Term Surveillance and Monitoring 
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The South Campus Facility 

A Remedial Investigation was conducted at the South Campus Facility in FY 1993. The areas investigated included 
the wastewater treatment plant, ponds, various laboratories, and animal containment facilities. The investigation 
identified the presence of a small ground-water plume of the chlorinated solvent trichloroethylene. This plume is 
present in the unconsolidated zone beneath the site but do~s not extend beyond the site boundary. No documented 
evidence is available as to the waste composition or quantity that may have been released to the environment at this 
location. The source of the chlorinated solvent is suspected to be an automobile shop operated at the location before 
Oak Ridge Associated Universities took over the site. Quarterly ground-water sampling has been conducted to 
monitor changes in water quality since the completion of the Remedial Investigation. In general, the levels of 
trichloroethylene in the ground water are degrading to vinyl chloride. Therefore, the remedial alternative chosen was 
No Further Action. No regular ground-water monitoring will be performed under this proposed alternative. However, 
additional sampling will be performed every two years to assess the rate of trichloroethylene degradation. The Record 
of Decision is expected to be approved in FY 1996. Under this approach, 928,550 liters (245,000 gallons) of 
trichloroethylene-contaminated ground water will remain in the area of contamination. 

Freels Bend Area 

At the Freels Bend Area, animals were irradiated at the Low-Dose-Rate Irradiation Facility and the Variable-Dose
Rate Irradiation Facility and then observed over a period of time to determine the effects of radiation. The animal 
carcasses were disposed of at three landfills at the site. 

In FY 1993, the Department performed a Site Investigation at the area. The regions investigated included those 
associated with the irradiation facilities, animal burial locations, and three small surface impoundments used in the 
care of control herds. The initial survey indicated that contaminants of concern are radionuclides, organic chemicals, 
and metals. However, the magnitude and extent of contamination was limited and localized. The Department 
assumes that the source of the organic and trace metal contaminants is the decayed animal carcasses. The source for 
radionuclides, to the extent they are present, has not been determined. The findings of the investigation indicated No 
Further Action was needed, and a petition to the regulatory agencies proposing No Further Action at Animal Burial 
Sites I, ll, and ill and the Variable-Dose-Rate Irradiation Facility was submitted and approved in FY 1995. A 
maintenance action removed slightly contaminated water from former source containment chambers at the Low-Dose
Rate Irradiation Facility. Water was pumped out and treated at the Oak Ridge National Laboratory. The empty 
chambers were filled with grout. The petition to regulators proposing No Further Action at the Low-Dose-Rate 
Irradiation Facility, following the maintenance action, was submitted and approved in FY 1996. The responsibility 
for all of the Freels Bend Area has been returned to the Oak Ridge Associated Universities. 

Decommissioning 

The decommissioning of facilities identified in the Nuclear Material and Facility Stabilization program is included 
within the scope of the Environmental Restoration program estimate. However, these estimates were prepared using a 
parametric model, and the details of decommissioning activities are not defined. As facilities are transferred from the 
Nuclear Material and Facility Stabilization program, they will be assessed, and plans for decommissioning will be 
formulated. This estimate assumes that a total of one scheduling transfer unit, or four facilities and two concrete 
pads, will be added to the Environmental Restoration program in FY 1998. 

Scheduling Transfer Unit 3 is currently expected to be transferred to the Environmental Restoration program in FY 
1998. This estimate assumes that assessments will be completed by FY 2002 and that decommissioning activities 
associated with this project will be completed by FY 2002. 
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Long-Term Surveillance and Monitoring 

All costs associated with long-term surveillance and monitoring are included as one line item in this estimate. No 
regular ground-water monitoring will be performed at the South Campus Facility under the proposed No Further 
Action alternative. However, this estimate assumes that additional sampling will be performed every two years until 
FY 2025 to assess the rate of trichloroethylene degradation. Costs for long-term surveillance and monitoring are 
included in this estimate for five years following the completion of remedial action activities. This report assumes 
that, at that time, the responsibility will be returned to the Oak Ridge Associated Universities Program and the Oak 
Ridge Institute for Science and Education. During the surveillance and maintenance, approximately 431 cubic meters 
(565 cubic yards) of paper and cloth waste will be generated, of which 49 cubic meters (64 cubic yards) is hazardous 
waste; 65 cubic meters (85 cubic yards) is mixed low-level radioactive waste and 317 cubic meters (415 cubic yards) 
is sanitary waste. This waste will be sent to the Oak Ridge National Laboratory Waste Management program for 
disposal. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ 31aa-aggg a au~ iiQ3Q iU3~ ilQiiQ iQil~ ag~g ~1&1 '~ill* 
ORAU/ORISE 

Assessment 126 632 
Remedial Action 1,666 507 127 18 11,590 

Decommissioning Area Actions 
Assessment 205 121 1,627 
Faci~ty Decommissioning 340 667 5.031 

Long-Term Surveil. and Monitoring 476 482 59 5,085 
rpta! §14 2 5§9 §w mm §99 sa 23ft§§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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DESCRIPTION OF PERSONNEL 

Cur·rent Composition 

The Department of Energy employs Full-Time Equivalents in Oak Ridge to help coordinate with the rest of the 
Operations Office. The employees of Lockheed Martin Energy Systems are engineers, scientists, technicians, 
managers, construction crafts personnel, operators, laborers and general workers, administrative professionals, 
general administrators, and managers. Because there are no waste operations facilities at the Oak Ridge Institute of 
Science and Energy sites, the only operators are those involved in remediation. The Department of Energy contracts 
to Jacobs Engineering and Foster Wheeler, both of which predominantly employ scientists and engineers, and MK
Ferguson, the construction contractor. Lockheed Martin subcontracts to a variety of engineering, consulting, and site 
investigation firms, including several small disadvantaged businesses under the Small Business Administration "Sa" 
set aside program. This estimate assumes that the assessment work and the deactivation of the facilities will be 
completed by FY 1997. Technicians and personnel involved with surveillance and maintenance will perform the 
work. All federal Full-Time Equivalents are included in the Oak Ridge Operations Office section of this report. The 
table below presents the contractor work force by skill mix. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Oak Ridge Associated Universities is a private not-for-profit consortium that manages and operates the Oak Ridge 
Institute for Science and Education and performs other activities for the Department of Energy. The Lockheed Martin 
Energy Systems, Inc. Environmental Restoration Division is managing and integrating environmental management 
activities to remediate the facilities. The company integrates its own work activities as well as those of the 
Department of Energy prime contractors for technical support, engineering and construction, and their own 
subcontractors for site remedial investigation work. 

The Department has recently extended the Lockheed Martin managing and operating contract for an additional two 
years,. through March 1998. The new performance-based contract includes objective performance measures, greater 
use of incentive contract provisions, and increased accountability. Under the new contract, Lockheed Martin's 
earnings will be based on a combination of performance metrics, cost reductions, incentive projects, and award fees. 
The new contract is expected to result in significant streamlining and reduction of costly and excessive administrative 
activities for both Lockheed Martin and the Department of Energy. As a part of contractual reform, Lockheed Martin 
has committed to incentive contracting. An increasing number of the Lockheed Martin-managed activities will be task 
order contracts. The primary features of these task order projects are as follows: contracting companies function as a 
team, the Depmtment of Energy and the team negotiate terms of the project; the team collects an incentive fee for 
finishing under budget, but absorbs a percentage of any cost overrun; the Department of Energy shares the risk of cost 
overruns; and streamlined bid specifications simplify the process and reduce cost estimates. 
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Future Full-Time Equivalent Needs 

This estimate assumes that the number of needed Full-Time Equivalents supported by the Environmental 
Management program will increase when work restarts in FY 2001, with most of the remediation work occurring in 
FY 2011 to FY 2020. During that timeframe, personnel will be predominantly construction workers and engineers 
working on the remedial action. Following FY 2020, the work will revert to long-term surveillance and maintenance 
work done by technicians and general workers. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Oak Ridge Associated Universities Program and 
the Oak Ridge Institute for Science and Education. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Nuclear Material and Faclity Stabiization 
Environmental Restoration 

Tsllal 

322 
544 
Aft§ 

2.580 

? §'9 
• Tots/ Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

2Q1Q 

507 
5QZ 

603 

'23 

a gag 

500 
5QQ 

Nondefense Funding Estimate 

iPi' 

59 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX''!t'PPP agp§ 2Q1Q '9'' aoae zqan 
Nuclear Material and FaciUty Stabiization 24 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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COMPARISON WITH PREVIOUS ESTIMATE 

The FY 1996 life-cycle estimate for the Oak Ridge Associated Universities increased by approximately 26 percent 
($5 million), after taking FY 1995 expenditures into account. Most of this increase is due to the addition of the 
decommissioning of the six surplus facilities. These facilities include the isolation bam, the isotope laboratory, the 
Variable-Dose-Rate Irradiation Facility, a large animal containment facility, and two concrete pads. 

c ompanson T bl a e 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - 1,728 1,728 -

Environmental Restoration 10,460 900 23,965 14,405 151 

Waste Management - - - - -
Landlord - - - - -

Program Management 2 6,067 100 - - -

Site Total 21,425 1,000 25,693 5,268 26 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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OAK RIDGE K-25 SITE 

The Oak Ridge K-25 Site occupies 600 hectares ( 1,500 acres) within the Oak Ridge Reservation adjacent to the 
Clinch River, approximately 21 kilometers ( 13 miles) west of downtown Oak Ridge, Tennessee. To view the 
Locality Map for the K-25 Site, see the Oak Ridge Associated Universities site summary. 

Environmental Restoration 

Waste Management 

Directly Appropriated Landlord 

TCllal 

1997 Corvesslonal Request 

177.699 

Estimated Site Total 

{Thousands of Current Year Dollars) 

131.275 

These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

2'886"3229 agqs 2Q1Q 
EriVironrnental Restoration 274.559 352,454 75,687 

waste Management 83,166 72,376 58.487 

Di,cectly Appropriated Landlord 20.940 28,221 27,242 

Total 378,666 453,051 161,416 

fV apa§ agtp apts 
Environmental Restoration 36,782 15,329 4,222 

W1:tste Management 
Directly Appropriated Landlord 20,254 13,503 6,751 

Tolal 57,038 28,832 10,973 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

2Q15 a gag 
19,883 18,829 

60,057 56,129 

27,242 27,242 

107,182 102,199 

agsg 2Q55 

2Q2§ 
55.683 
8,013 

27,242 

90,937 

agog 

a gag 
39,690 

27,242 

66,932 

2Q§5 urp cys'f 
4,465,584 

1,691,141 

1,129,395 

7,286,120 

The K-25 plant was built as part of the Manhattan Project during World War II to supply enriched uranium for 
nuclear weapons production. Construction of the K-25 Site started in 1943 with the K-25 Building, the first diffusion 
facility for large-scale separation of uranium-235. The K-25 Building was fully operable by August 1945. 
Additional buildings involved in the enrichment process were operable by 1956. Through 1964, the site was used 
primarily for the production of highly enriched uranium for nuclear weapons. In response to the national postwar 
emphasis on nuclear power, plant operations were modified to include the production of uranium compatible with 
reactors used to generate electric power. From 1959 to 1969, the focus shifted to the production of commercial-grade, 
low-enrichment uranium. Because of the declining demand for enriched uranium, the enrichment process was placed 
on standby in 1985 and shut down permanently in 1987. The site was also a host for centrifuge facilities constructed 
as part of a program to develop and demonstrate uranium-enrichment technology. These facilities have also been shut 
down. 

The current multipurpose mission of the K-25 Site includes environmental restoration, waste management, technology 
development and demonstration, education and training, and technology transfer for the Department of Energy, other 
agencies, and the public through innovative leadership and cost-effective management. In support of this mission, the 
K-25 Site was designated the Center for Environmental Technology and the Center for Waste Management in May 
1993. The pursuit and planning for industrial reuse of the site by parties other than the Department of Energy has 
become an important mission at the site. 

Waste management facilities are operated onsite to treat or store waste generated by ongoing operations at K-25 and 
other sites on the Oak Ridge Reservation, including waste from environmental cleanup. Waste is also prepared for 
transfer offsite for treatment or disposal. The most notable facility at the K-25 Site is the incinerator built to comply 
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with the Toxic Substances Control Act. It is the world's only operating, permitted mixed waste incinerator. The site 
conducts waste management according to the requirements of the Resource Conservation and Recovery Act, 
Department of Energy Orders, and other federal and state laws. 

lOOOFm 
I I 

!GO MElliS 

SITE MAP 

Oak Ridge K-25 Site I 
N 

A primary mission of the K-25 Site is to carry out ongoing environmental remediation activities so that the site can be 
reused. Activities are continuing to assess the condition and contamination of K-25 Site areas and facilities and to 
decide how contamination can be contained or cleaned up. Containment and cleanup are progressing as funding 
becomes available according to priorities set by evaluations of risk to the public and the environment. Placement of 
the former gaseous diffusion facilities in a safe shutdown condition has allowed a shift to full-scale decommissioning 
of some structures. Initial decommissioning has focused on demolition of cooling towers and a large powerhouse 
structure. The K-25 Site has been placed on the Environmental Protection Agency's National Priorities List as a part 
of the Oak Ridge Reservation. A Federal Facilities Agreement signed by the Department of Energy, the 
Environmental Protection Agency Region IV, and the State of Tennessee provides a framework for environmental 
restoration. 

The estimate for decommissioning the K-25 Gaseous Diffusion Facilities in this report takes into account an approach 
for recycling process equipment and other radioactive metals into usable products and onsite disposal of low-level and 
mixed radiological waste. Although this estimate is still preliminary, and not yet in the environmental restoration life
cycle baseline, it adopts a much simpler and less restrictive approach for dealing with these radiologically 
contaminated facilities. To take advantage of the need for the usable products that are expected to be produced in this 
scenario, this estimate assumes that the work can begin as early as FY 1998. 
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The K-25 Site currently has no Nuclear Material and Facility Stabilization program activity. It is an Environmental 
Management program site with stabilization work (for example, uranium deposit removal) described in a later 
decommissioning section. This estimate assumes that the Environmental Management program will remain the 
landlord at the site for the life cycle of this estimate. 

FUTURE USE 

The Department of Energy has been using the Common Ground Process to make strategic plans regarding the 
ultimate future use of the Oak Ridge Reservation and the K-25 Site. It is a stakeholder-driven process to determine 
preferred land-use options for the Oak Ridge Reservation so that cleanup operations can be based on the most likely 
and acceptable land uses. The land uses recommended by the Department of Energy as a result of the Common 
Ground Process are used for planning facility use and reuse for the next 25 years. The Department of Energy will 
revise land-use plans at the Oak Ridge Reservation regularly to reflect recommended changes and new information. 

The land-use assumptions discussed reflect established agreements (that is, approved by Feasibility Studies and 
Records of Decisions) reached with the Tennessee Department of Environment and Conservation, the Environmental 
Prote<::tion Agency, and the Department of Energy. Land-use recommendations are based on the decisions reached by 
the Department, using input from the Common Ground report, which included recommendations to consider a range 
of feasible future land-use options; identify national needs and goals, evaluate the opportunities and constraints of 
alternative uses; take into account legal, physical, socioeconomic, technological, and cost considerations; and consider 
the perspectives of the Department of Energy and all interested parties. 

For the next 25 years, the land use for most of the K-25 Site is proposed as Industrial, with restricted access. This 
category was chosen because the infrastructure and proximity to utilities and transportation of the K-25 Site are 
expected to attract industry to the site. Because the K-25 Site no longer has a national mission, industrial reuse of this 
site will contribute to the development of future economia opportunities for this region. This estimate assumes that 
long-term (greater than 25 years) uses of the K-25 Site will remain Industrial. See the Future Use Map located in the 
Oak Ridge Associated Universities site summary. 

The Department of Energy is investigating the reuse of the gaseous diffusion process buildings. However, the 
decommissioning estimate in this report assumes that all gaseous diffusion process buildings will eventually be 
removed to grade. The site landscape will be significantly changed, with low disposal mounds where former 
structures stood. To the extent practical, auxiliary building rubble will be placed in one of the process building 
mounds. An onsite disposal cell will undergo closure and will be under long-term monitoring by the Department of 
Energy. Other facilities (for example, centrifuge facilities) will be reused for other Industrial activities consistent with 
the stakeholders' land-use decision for the site. 

The Department of Energy will maintain control of approximately 20 hectares (50 acres) of the waste disposal areas 
indefinitely. These areas, which were used for subsurface disposal of classified material from the gaseous diffusion 
and centrifuge processes, will retain access controls appropriate for the classification levels of the buried materials. 

ENVIRONMENTAL RESTORATION 

Most of the K-25 Site's process facilities were constructed in the 1940s and 1950s. The waste that was generated at 
the time, as well as much of the construction material, process fluids, and auxiliary materials used in the gaseous 
diffusion process, are now considered hazardous and are regulated under today's standards. Most past operations 
generated plating waste, waste solutions, trash contaminated with radioactivity, debris, and other materials capable of 
polluting the environment. Environmental pollution resulted from accidental leaks, spills, and discharges of 
radionuclides or chemicals into the environment. It also resulted from the migration or deposition of contaminants 
from the K-25 Site during gaseous diffusion operations or from storage and burial grounds once deemed acceptable 
under standards in existence at that time. 
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These facilities currently shutdown at the K-25 Site contain large quantities of asbestos; oils; and equipment 
containing polychlorinated biphenyls, coolants, lubricating oils, and radioactive materials. The Department will 
manage these materials in place until they can be removed and treated, stored, or disposed. In many of the facilities, 
contamination has become fixed on equipment and structures, and these must be handled as hazardous or low-level 
radioactive waste. The facilities also hold special nuclear material, residual radionuclides (mainly uranium), and 
classified hardware and materials to be managed in place until appropriately dispositioned. Waste liquids in the 
shutdown K-25 facilities have been removed. 

Remedial action is addressing contamination in soils, ground water, surface waters, and old waste sites. Unless there 
is an immediate threat to the environment, safety, and/or health, these contaminants will be managed in place until 
remediation can be completed. After remediation, the site will still require institutional controls. Some areas, such as 
old waste disposal grounds, will not be available for other uses in the future. This report assumes that other areas will 
be used for Industrial purposes in the future. 

Operable units consisting of solid waste management units have been identified for environmental restoration at the 
K-25 Site. Most operable units will proceed through the formal remediation process of a remedial investigation, 
feasibility study, remedial design, remedial action, and verification. Some units may encompass areas requiring 
interim actions as new information becomes available. 

Pollution control activities are managed under the surveillance and maintenance programs for both decommissioning 
facilities and remedial action facilities. These programs monitor and control releases from managed environmental 
restoration sites to prevent further pollution of the environment. 

Remedial action activities are discussed under Main Plant, External Plant Area, and Ground Water sections. This 
report assumes that, in the area surrounding the gaseous diffusion facilities, the program will also perform remedial 
action activities for the soil, support structures, and utilities around the large process buildings. This area is known as 
the Process Plant Area. The Pond Waste Management Project is defined as a distinct remedial activity and is 
discussed separately. Surveillance and maintenance of remedial action sites is a combined activity for the entire plant 
and is also discussed separately. Decommissioning activities include all projects managed under that program, 
including surveillance and maintenance of facilities in the decommissioning program. Remedial action activities are 
specific to separate areas of the plant, whereas decommissioning and surveillance and maintenance activities pertain 
to the entire plant site. 

Although the Environmental Restoration program's primary mission is to remediate contaminated sites and 
decommission facilities, it may also be responsible for some of the associated costs for treatment, storage, and 
disposal for some of its activities. To manage the waste associated with environmental restoration activities, on site 
and commercial options are evaluated. Evaluations are based on the activities conducted and the risk associated with 
those activities, and the cost of onsite versus commercial capability. In performing these option evaluations, the 
Environmental Restoration program, with the support of the Waste Management program, prepares waste 
management plans, and develops project specifications and waste management documentation. 

If waste treatment, storage, and disposal are to be performed onsite, all associated activities and costs are included 
within the scope of the Waste Management program. Because offsite treatment, storage, and disposal costs can 
appear in either Environmental Restoration or Waste Management program estimates, each of the area discussions 
below will identify the organization responsible for associated costs. 
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Major Environmental Restoration Activity Milestones 

Main Plant Area 
Assessment 
Remedial Action 

External Plant Area 
Assessment 
Remedial Action 

Proct:ss Plant Area 
Assessment 
Remedial Action 

Pond Waste Management Project 
Remedial Action 

Ground Water 
Assessment 
Remedial Action 

Decommissioning Area Actions 
Assessment 
Facility Decommissioning 

Long-Term Surveillance and Monitoring 

Main Plant Area 

TASK COMPLETION DATE 
Fiscal Year 

2035 
2045 

2025 
2045 

2030 
2045 

2001 

2040 
2045 

2005 
2040 

2045 

The Main Plant area includes the Main Plant laboratory at the K-25 Site, centrifuge enrichment facilities, 
administrative areas, several ponds, waste accumulation areas, cooling towers, acid pits, and burial grounds. The area 
is contaminated with a variety of hazardous and mixed waste resulting from operations at the gaseous diffusion 
facilities and laboratories in the Main Plant. Major remedial action projects in the Main Plant are the K-1407 B and C 
Ponds, the K-1070 C/D Burial Grounds, and the SW-31 Seep. 

ASSESSMENT 
The K-1407 B and C Ponds were assessed under a Resource Conservation and Recovery Act closure process. Pond 
closure was completed in FY 1995 under the Comprehensive Environmental Response, Compensation and Liability 
Act; however, remaining assessment activities include post-closure monitoring primarily for volatile organic 
compounds and technetium-99. This estimate assumes that these activities will be completed by FY 2001. The 
ground-water operable unit is addressing ground-water assessment (SW-31 Seep). 

The K-1 070 C/D Burial Grounds are being assessed under the Comprehensive Environmental Response, 
Compensation, and Liability Act Remedial Investigation/Feasibility Study process. Remedial Investigation activities 
were completed prior to FY 1995. These included sampling of soil, surface water, sediment, and ground water and 
the installation of unconsolidated zone and bedrock zone ground-water monitoring wells. Results of the Remedial 
Investigation indicated contamination due to organics and radionuclides in soil and ground water. Removal actions 
are planned to address two specific areas of contamination within the unit: (1) radiological contamination (principally 
uranium and technetium) and organic contamination (including chlorinated solvents, hydrocarbons, and 
polychlorinated biphenyls) surrounding the Concrete Pad; and (2) organic contamination (primarily chlorinated 
solvents) migrating from the G-Pit. The draft Remedial Investigation/Feasibility Study report has been submitted to 
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the regulators for review, and completion is anticipated in FY 1996. This report assumes that assessments for the K-
1 070 C/D Operable Unit will be completed by FY 2004. 

The K-1004-J Vaults Remedial Site Evaluation assessed direct radiation exposure due to residual radiological 
contamination beneath the building floor and within the shallow vaults. No near-term remedial actions are assumed to 
be required in this estimate. However, this report assumes that removal of some hazardous soil and debris will be 
required in the long-term future. This estimate assumes that all assessments for the Main Plan Area will be completed 
byFY2035. 

Future assessments will include investigations of tanks, other small contaminated units, and containment structures in 
locations with larger areas of contamination. This estimate assumes that all assessments for the Main Plant Area will 
be completed by FY 2035. 

REMEDIAL ACTION 

The K-1407 B and C Ponds are currently undergoing post-closure activities. Operation of the K-1407 area has been 
transferred to the Inactive Waste Sites Surveillance and Maintenance program, which will post the former ponds as 
underground radioactive contamination areas. This report assumes that remedial actions for the K-1407 B and C 
Ponds will be completed by FY 1996. 

Removal actions are currently being considered for the G-Pit and Concrete Pad portions of the K-1 070 C/D Burial 
Grounds. Removal of the Concrete Pad is planned to include concrete and contaminated soil, which will be disposed 
of offsite. Remedial action for the G-Pit is planned to include in situ vitrification of waste within the pit and 
secondary contaminated soil source surrounding the pit. Development of a proposed plan and Record of Decision for 
the operable unit will begin in FY 1996 and remedial design/remedial action procurement activities will begin in FY 
1997. Deliverables will be part of the Federal Facilities Agreement prioritization for each year. The assumed 
remedial action for the remaining trenches and pits is capping, ground-water monitoring, and institutional controls. 
This estimate assumes that remedial actions will be completed by FY 2030. This estimate also assumes that any solid 
waste from the K-1 070 C/D Burial Grounds will be shipped offsite for commercial treatment and disposal. The 
associated costs for this activity are included within the scope of remedial action. 

Construction of a contaminated ground-water intercept and truck loading station at the SW-31 Seep was completed in 
FY 1994 as an interim remedial measure under the Comprehensive Environmental Response, Compensation, and 
Liability Act. Ground water contaminated primarily with chlorinated solvents discharges at the SW -31 Seep at a rate 
of approximately 18,950 liters (5,000 gallons) per day. A Remedial Action Report will be prepared as part of the 
Federal Facilities Agreement prioritization. Operation of the intercept, including interim collection, transport, and 
treatment of approximately 18,950 liters (5,000 gallons) per day, will continue. Construction of the Central 
Neutralization Facility upgrades will be completed in FY 1996 for treatment of the collected ground water. 

Other future remedial actions will include removal of tanks, other smaller contaminated units, and containment 
structures in locations with larger areas of contamination. This estimate assumes that all remedial actions for the 
Main Plant Area will be completed by FY 2045. 

This report assumes that approximately 375 cubic meters (491 cubic yards) of solid low-level mixed waste (mostly 
soil) and 5 cubic meters (6.6 cubic yards) of hazardous solid waste generated by remedial actions at the Main Plant 
Area will be left in place. The remaining quantities of waste generated by remedial actions will be transferred to the 
K-25 Site Waste Management program. These include 1,304 cubic meters (1 ,708 cubic yards) of solid low-level 
mixed waste (mostly soil), 485 cubic meters (635 cubic yards) of low-level mixed liquids/wastewater, 8 cubic meters 
(1 0.5 cubic yards) of solid hazardous waste, 10 cubic meters (13.1 cubic yards) of liquid hazardous waste, and 38 
cubic meters (49.8 cubic yards) of sanitary waste. 

TENNESSEE 18 



External Plant Area 

The external plant area includes two operable units west of the K-25 Site and outside the perimeter fence. The K-901 
Operable Unit contains the following release units: a burial ground, a landfarm, the north disposal area, the south 
disposal area, and a holding pond. The K-770 Operable Unit contains the following release sites: the beryllium 
building, contaminated debris, the scrap-metal yard, a switchyard, the property sales building, sludge beds and Imhoff 
tanks, and the storage building for waste regulated under the Resource Conservation and Recovery Act. The coal and 
bottom-ash pile listed as an early action is also present. Five study areas have single release sites; one study area has 
three release sites. 

ASSESSMENT 
Focused Remedial Investigations continued in FY 1995 for the K-901 Holding Pond and the K-1 070-A Burial 
Ground. A Remedial Investigation/Feasibility Study process is addressing the two focus sites in accordance with the 
Oak Ridge Federal Facilities Agreement. A screening-level risk evaluation has been drafted for the K-901 Holding 
Pond and is under review by the regulators. The Remedial Site Evaluation for the K-90 1-A holding pond assessed 
existing data and results of surface-water, sediment, and ecological toxicity testing to screen human health and 
ecological risks. The results of the Remedial Site Evaluation concluded that the holding pond currently poses 
unacceptable risks to human and ecological receptors, primarily because of polychlorinated biphenyls in fish. 
Additional Remedial Investigation activities are planned in FY 1996 for the K-901-A holding pond and a related K-
1007-P Pond. This estimate assumes that characterization activities will include testing surface water, sediment, and 
ecological samples. 

In FY 1995, the re-evaluation of data quality objectives for the K-1 070-A Burial Grounds changed the course ofthe 
investigation. Because of the presence of large voids in the karstic bedrock beneath the site, the focus of the 
investigation shifted from ground-water control to source control. The focused Remedial Investigation of the K-1 070-
A Burial Ground collected soil, ecological, and ground-water samples, installed unconsolidated zone and bedrock 
zone ground-water monitoring wells, and completed geological characterization (for example, microgravity) data. 
Additional Remedial Investigation activities planned for FY 1996 include a dye tracer study and additional source
term sampling of trench leachate, soil, and ground water. Preliminary results confirm contamination in soil and 
ground water due to organics, metals, and radionuclides. A focused Remedial Investigation/Feasibility Study report 
will be produced in late FY 1996 summarizing the results of the focused investigation, apparent risks, and alternative 
remtxlial actions for source control. The deliverables will be part of the Federal Facilities Agreement prioritized 
activities. This report assumes that assessments for the K-1 070-A Operable Unit will be completed by FY 1997. 

Remedial Investigations for the remaining areas within the K-90 1 Operable Unit and for areas within the K-770 
Operable Un~t are scheduled after FY 2000. Former disposal areas within the K-901 Operable Unit will be 
investigated in addition to the nature and extent of ground water contaminated with volatile organic compounds. The 
K-770 Remedial Investigation will target soils in the former scrap yard and powerhouse area contaminated primarily 
with radionuclides and metals. However, this estimate assumes that all assessments for the K-901 Operable Unit and 
the K-770 Operable Unit will be completed in FY 2025 and FY 2015, respectively. 

The K-25 Site Contractor Spoil Area Remedial Site Evaluation reviewed waste inventory records and results of 
ground-water seep analyses to check for potential contamination. The results of the Remedial Site Evaluation 
con<~luded that contamination is not observed and No Further Action is planned. 

Future assessments will include investigations of the K-1515-F Land Treatment Study Area; the Area 8 Study Area; 
the K-1085 Firehouse Study Area; K-1099 Blair Quarry Study Area; the Flannigan's Loop Study Area; the K-1654-A 
Waste Tank Study Area; and the K-725 Beryllium Building Removal. This report assumes that assessments for these 
areas will be completed by FY 2003. 

This report assumes that all assessment activities for the External Plant Areas will be completed by FY 2025. 
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REMEDIAL ACTION 

Based on results of the draft screening risk evaluation for the K-90 I-A Holding Pond, remedial actions are being 
planned for near-term protection of human and ecological receptors from ingestion of fish contaminated with 
polychlorinated biphenyls and from contact with contaminated sediment. The assumed remedial action for the holding 
pond is to place a geotextile fabric over the contaminated sediments, install a fence, and replace the fish population 
with uncontaminated individuals. Alternative removal actions will be assessed in an Engineering Evaluation/Cost 
Analysis for the pond. This estimate assumes that some source control will be required involving the removal of both 
hazardous waste and low-level mixed waste, and it will be complete in FY 1996. 

This report assumes that the Department will initiate remedial actions such as containment or in-place treatment for 
the K-1 070-A Burial Grounds to address near-term risks. Stakeholders have not considered specific actions at this 
time. Long-term remedial actions will be considered following completion of the full Remedial 
Investigation/Feasibility Study for the K-901 Operable Unit. However, for the purpose of this estimate, remedial 
actions at the K-901 Operable Unit will be completed by FY 2045. 

Remedial action assumptions for the K-770 Operable Unit are No Further Action for the contaminated debris and 
Imhoff Tanks. A plastic geomembrane will be placed over the contaminated soils in the K-770 Scrap Yard, covering 
a pile of soil 15 feet high and one acre in extent. For the K-709 Switchyard, polychlorinated biphenyl-contaminated 
soils will be excavated to a depth of about 3 meters (ten feet). This estimate assumes that remedial actions at the K-
770 Operable Unit will be completed by FY 2025. 

These activities will involve coordination with the Waste Management program, particularly if source control for the 
K-1070-A Burial Grounds includes excavation with offsite disposal of the waste, and the K-709 Switchyard remedial 
action includes excavation of polychlorinated biphenyl-contaminated soils, as assumed in this estimate. This report 
assumes that any solid waste will be shipped offsite for commercial treatment and disposal. 

This report assumes that all remedial action activities for the External Plant Area will be completed by FY 2045. 

This report assumes that approximately 91 cubic meters (119 cubic yards) of low-level mixed radioactive soil and 44 
cubic meters (57 .6 cubic yards) of hazardous waste soil generated by remedial actions at the External Plant Area will 
be left in place. The remaining quantities of waste generated by remedial actions will be transferred to the K-25 Site 
Waste Management program. These include approximately 23 8 cubic meters (312 cubic yards) of solid low-level 
mixed waste, 300 cubic meters (393 cubic yards) of low-level mixed liquids/wastewater, 6 cubic meters (7.9 cubic 
yards) of solid low-level radioactive waste, 9 cubic meters (11.8 cubic yards) of liquid low-level radioactive waste, 
622 cubic meters (815 cubic yards) of solid hazardous waste (mostly soil), 229 cubic meters (300 cubic yards) of 
liquid hazardous waste, and 61 cubic meters (80 cubic yards) of sanitary waste. 

Process Plant Area 

While the K-25 Site Environmental Restoration program performs decommissioning of the plant facilities, it will also 
investigate and clean up the contaminated areas, utilities, and small support structures around the facilities such as 
tanks, spill sites, and underground piping, which comprise the Process Plant Area. 

ASSESSMENT 

This report assumes that investigation of the areas will follow the requirements of the Comprehensive Environmental 
Response, Compensation, and Liability Act with the required Remedial Investigation/Feasibility Study and Record of 
Decision. This report assumes that these assessments will be completed in FY 2030. Assessments to date have been 
very limited. This area is under the overall ground-water monitoring program. 
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REMEDIAL ACTION 

Because contamination in this area is assumed to be minimal, the anticipated remedial approach will include leaving 
contamination in place and covering the area with a wide area cap, or including it as a part of the decommissioning 
rubble caps. In addition, this report anticipates that most of the underground utilities will be grouted and that some 
tanks will be removed. This estimate assumes that there will be some soil consolidation under the cap and that some 
contaminated soil will be sent to the K-25 Site Waste Management program. It also assumes that all remedial action 
activities at the Process Plant Area will be completed by FY 2045. 

This report assumes that approximately 96 cubic meters (126 cubic yards) of hazardous soil generated by remedial 
actions will be left in place. The remaining quantities of waste generated by remedial actions will be transferred to the 
K-25 Site Waste Management program. These include approximately 50 cubic meters (65.5 cubic yards) of 
hazardous waste, 322 cubic meters (422 cubic yards) oflow-level mixed radioactive soil, 106 cubic meters (139 cubic 
yards) of hazardous sludges, 437 cubic meters (572 cubic yards) of hazardous paper/cloth, 570 cubic meters (747 
cubic yards) of hazardous liquids/wastewaters, 6 cubic meters (7.9 cubic yards) of low-level mixed sludge, 23 cubic 
meters (30.1 cubic yards) of low-level mixed paper/cloth and 94 cubic meters (123 cubic yards) of low-level mixed 
liquids and wastewater, and 156 cubic meters (204 cubic meters) of sanitary waste. 

Pond Waste Management Project 

This project includes dewatering, repacking, and disposing of more than 70,000 drums of partially solidified and raw 
sludg,e stored on external pads at the K-25 Site (the K-1417 Concrete Block Casting and Storage Yard and the 
K-1419 Sludge Fixation Facility). It also includes cleanup of the associated facilities. 

REMEDIAL ACTION 

The assessment of the drum contents (both solidified and raw sludge) was completed prior to FY 1995 and indicated 
contamination by metals, organics, and radionuclides in the containerized sludge. Future assessment activities are 
planned only in conjunction with Resource Conservation and Recovery Act closure of the pad and equipment. This 
report assumes that these assessments will include radiological surveys of the asphalt pad, radiological statistical 
sampling of metal components for potential release of the equipment, and soil sampling beneath the pad once it is 
removed. Data assessments have been used to support storage, offsite treatment, and ultimate disposal of the waste. 
Assessment of soil contamination remaining at the facilities following removal of the asphalt pad will be done under 
future Comprehensive Environmental Response, Compensation, and Liability Act action. 

Rem;xiiation of soil contamination around the K-1417 and K-1419 facilities is deferred to future Comprehensive 
Environmental Response, Compensation, and Liability Act action. The K-1417 and K-1419 facilities will not be 
released for future use until decommissioning is complete and soil contamination is assessed. This estimate assumes 
No Further Action will be needed. This report also assumes that remedial actions for the Pond Waste Management 
Proje~ct will be completed by FY 2001. 

Crushed drums remaining from the repackaging process will be transported to a commercial vendor, Scientific 
Ecology Group in Oak Ridge, Tennessee, for smelting. The solidified waste is currently stored in drums inside 
various K-25 buildings and is being shipped to commercial disposal facilities at Envirocare of Utah. 

The raw sludge is currently stored in containers in the K-1 065 Building. During FY 1995, waste sludges from the 
Pond Waste Management Project were repackaged into polymer bulk storage containers and transported from the 
process plant area for temporary compliant storage within the K-1 065 buildings. A subcontract for offsite treatment 
and disposal of the raw sludge has been procured. The subcontractors' proof-of-process for treatment of the raw 
sludge was completed in FY 1995. Shipment of the drums offsite for treatment and disposal is scheduled to begin in 
FY 1996. The State of Tennessee Commissioner's Order implementing the requirements of the Federal Facilities 
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Compliance Agreement drives the schedules for completion of treatment and disposal of this waste. These activities 
will involve coordination with the Waste Management program. 

This report assumes that approximately 3,664 cubic meters (4,800 cubic yards) of low-level radioactive media 
generated by remedial actions will be disposed of offsite by the Environmental Restoration program (including the 
crushed drums). The remaining waste generated by remedial actions will be transferred to the K-25 Site Waste 
Management program. These include approximately 124 cubic meters (162 cubic yards) of solid low-level 
radioactive waste and 136 cubic meters (178 cubic yards) of low-level radioactive mixed wastewaters. 

Ground Water 

Ground water at the K-25 Site is treated as one operable unit. Broad characterization activities of the geology and 
hydrogeology are used to establish a baseline to support risk ranking and identification of contamination sources. 

ASSESSMENT 

The ground-water program is in the process of establishing a site-wide baseline for future assessments. The sampling 
of several monitoring wells is required by state and federal regulators under underground storage tank regulations, 
Resource Conservation and Recovery Act post-closure monitoring, and the Comprehensive Environmental Response, 
Compensation, and Liability Act. In FY 1995, two rounds of sampling were conducted on over 200 wells. Analytical 
results from this sampling were used to reduce the list for a third sampling round, which is now completed. Data 
quality objectives established prior to the initiation of the monitoring program are suitable for performing screening
level human health risk assessments. 

In addition to sampling, water level measurements are in progress to assist in assessing the hydrogeologic connection 
between the ground-water systems (unconsolidated and bedrock zones), surface infiltration, and river influences. Slug 
tests were completed for evaluating hydrogeologic properties of the ground-water system. Microgravity surveys of 
several potential karst areas were completed. The U.S. Geological Survey completed the second portion of a spring 
and seep survey of the site. 

Historical ground-water data for the years 1985 to 1993 were entered into the Oak Ridge Environmental Information 
System. Annual ground-water monitoring progress reports are prepared for submittal to the regulatory agencies. No 
other Federal Facilities Agreement milestones have been established. This report assumes that assessments for the 
Ground-Water Operable Unit will be completed by FY 2040. 

The current assessment approach includes using the results and data collected during the Ground-Water Remedial Site 
Evaluation to develop a K-25 Site site-wide Record of Decision for remedial action requirements and priorities. This 
approach would eliminate the need for many of the further investigations and assessments that are included in this 
estimate. However, the costs associated with this approach are not included in this estimate. 

REMEDIAL ACTION 

This estimate assumes that the Department will conduct a two-phase Remedial Investigation and Feasibility Study. 
Ground water is not currently used as a source of drinking water; therefore, future ground-water use assumptions have 
not yet been established. A minimum level of cleanup may be considered appropriate for the next 25 years to control 
the release of contaminants and to prevent contaminated ground-water plumes from expanding. These activities could 
include pumping and treating water or capping sources of contamination. Appropriate monitoring will be conducted 
to ensure that offsite migration of contaminants does not occur. This estimate assumes that ground-water monitoring 
will continue until FY 2045. 
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This report assumes that over 456,000 cubic meters (597,360 cubic yards) of hazardous waste and 488,000 cubic 
meters (639,280 cubic yards) of low-level mixed radioactive ground water will be treated by the Environmental 
Restoration program. 

Decommissioning 

The K-25 Facilities Decommissioning program comprises surveillance and maintenance activities and 
decommissioning projects at the K-25 Site. Surveillance and maintenance activities include performing periodic 
building/facility inspections and correcting identified deficiencies that would otherwise result in an insult to the 
environment, jeopardize the public and/or site's health and safety, or adversely affect national security through the loss 
of classified technology or special nuclear material. Surveillance and maintenance activities encompass 1.2 million 
square meters (13 million square feet) in 82 facilities at the K-25 Site. Decommissioning includes projects to remove 
hazards left in the gaseous diffusion facilities at shutdown, ensuring the protection of worker health and safety, 
regulatory compliance, and demolition or preparation for reuse of facilities. The Department is conducting all 
decommissioning activities at the K-25 Site under the Comprehensive Environmental Response, Compensation, and 
Liability Act regulatory process. All deliverables will be part of Federal Facilities Agreement prioritization. 

Projects included in this activity include uranium hexafluoride cylinders inspection and integrity assessment, uranium 
deposit removal, planning for the cleanup of several site areas, safety documentation updates, and surplus material 
management. The Department is using task order contracting and special integrated project management teams to 
implement key projects. 

ASSESSMENT 
In FY 1996, overall assessment of the demolition of auxiliary buildings will involve an Engineering Evaluation/Cost 
Analysis and an action memorandum under the Comprehensive Environmental Response, Compensation, and 
Liability Act. The K-141 0 Plating Facility Remedial Site Evaluation provided assessment of existing radiological 
data for the building and grounds and the results of shallow soil analyses to screen human health risks. The results of 
the Remedial Site Evaluation concluded that current direct radiation exposure levels posed an unacceptable risk to 
onsite workers. To address this conclusion, a removal action is planned under the Decommissioning program. 

Also in FY 1996, the K-1131 Feed and Withdrawal Building, the K-141 0 Plating Facility, the K-725 Beryllium 
Building, and the K-724 Warehouse Building will be addressed under a separate Engineering Evaluation/Cost 
Analysis and associated action memorandum. Demolition of these building superstructures is planned for FY 1997 
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and beyond. Remediation of subgrade contamination will be addressed on a site-wide basis under a site-wide 
Remedial Investigation/Feasibility Study. Deliverables will be part of Federal Facilities Agreement prioritization. 

Assessment of the K-31 Roof is complete. Award of a demolition subcontract for the roof replacement was 
completed in FY 1995. 

DECOMMISSIONING 

Stabilization activities for decommissioning facilities include, but are not limited to, deactivation of surplus facilities 
to bring them to a safe shutdown condition to allow minimal surveillance and maintenance. Stabilization activities 
may include limited demolition of internal structures and management and disposition of surplus materials to reduce 
hazards. Uranium deposits with criticality concerns are being removed from process equipment and piping. In FY 
1996, work will be completed on pipe sections in the K-25 Building. Uranium removal will continue through FY 
1999. All costs associated with the stabilization of facilities are included within the facility decommissioning line 
item. 

The estimate for the decommissioning of the gaseous diffusion facilities has recently been reevaluated using several 
different scenarios. The scenario described in this report uses a new approach for recycling process equipment and 
other radioactive metals into usable products. It also includes the onsite disposal of low-level and mixed radiological 
waste in a Comprehensive Environmental Response, Compensation, and Liability Act disposal unit. The schedule for 
the decommissioning assumes that there will be two years of planning in FY 1996 and FY 1997 and that the removal 
of the major components will begin in FY 1998. 

The regulatory strategy for the decommissioning is based on the May 22, 1995 joint Department of Energy
Environmental Protection Agency Policy on decommissioning under the Comprehensive Environmental Response, 
Compensation, and Liability Act. The policy provided guidance that indicated a preferred method for conducting 
decommissioning and decontamination actions at the Department of Energy sites, namely that decommissioning and 
decontamination activities would be conducted as nontime-critical removal actions with the associated Engineering 
Evaluation/Cost Analysis and Action Memorandums prepared to document the decisions. As Comprehensive 
Environmental Response, Compensation, and Liability Act actions, the analyses will have to incorporate National 
Environmental Policy Act values and comply with the substantive provisions of all applicable or relevant and 
appropriate requirements. This process also provides for public involvement. 

As noted in the National Contingency Plan, the Comprehensive Environmental Response, Compensation, and 
Liability Act process provides for compliance with the substantive provisions of applicable or relevant and 
appropriate requirements unless compliance waivers are obtained from the appropriate regulatory agencies. Onsite 
Comprehensive Environmental Response, Compensation, and Liability Act actions also are exempt from permits. 
With regard to decommissioning, this means that permits would not be required for air emissions, wastewater 
discharges, or similar activities. Instead, the substantive portions of the laws governing these resources would be 
applicable, and lengthy permit reviews and approval requirements would not delay the removal process. 

The first major phase of decommissioning will be removing the major components from the process buildings. These 
major components include motors; cell housing and structural framing; compressors and converters; piping and 
valves; instrumentation, instrument panels, and tubing; support equipment; electrical equipment; utilities systems; 
and ventilation systems. In general, all equipment will be removed in one piece unless it is more efficient to section it 
for removal. The process piping and equipment will be cut loose so that it can be removed from the cell. This report 
assumes adequate purging and the use of portable high-efficiency particulate air ventilation systems to allow workers 
to perform the work without respirators. 

Safeguards and security requirements, including nuclear material control and accountability practices for enriched 
uranium, are streamlined to the extent necessary to allow the equipment removal and recycle contractors to perform 
their work unimpeded. Contamination control will be adhered to so that the removal process does not cause trackout 
problems or additional cleanup work before the structure can be demolished. This estimate assumes that all 
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decommissioning activities for the gaseous diffusion facilities will be completed in FY 2006 and that all remaining 
decommissioning activities, including the centrifuge buildings, will be completed by FY 2040. 

Following the removal of the equipment, the Department will remove loose contamination from internal structural 
components (for example, walls, floors, roofs) with a water spray and/or steam cleaning. The wash water will be 
collected, recycled to the extent possible, treated, and discharged, with all sludges disposed of in the onsite disposal 
cell. 

This e:stimate assumes that all of the gaseous diffusion process buildings will be demolished to show a complete 
decommissioning cost to the Department of Energy. However, the Department is pursuing Industrial reuse of the 
facilities and has not made final decisions as to which facilities, if any, will remain and which will be demolished. The 
K-31 and K-33 Buildings are assumed to have equipment removed, but their structures will remain until they are no 
longer needed to support Environmental Management activities, and then they will be demolished. Buildings K-140 1 
and K-1423, the Toxic Substances Control Act Incinerator, the Central Neutralization Facility, the K-1515 Water 
Plant, the K-1203 Sewage Plant, the K-802 Fire Water Supply System, and the K-731 Substation, along with their 
distribution systems, will remain for Industrial reuse or ongoing program functions. 

Buildings constructed with transite siding will require removal of asbestos-containing material prior to structural 
demolition. This report assumes that the transite siding and other building materials will be properly wrapped and 
placed in the K-25 or K-27 vaults, as appropriate, prior to demolition of the above-grade structure. 

Nonprocess buildings, buildings that contain nonradiologically contaminated equipment, and process buildings can be 
demolished by conventional means (that is, heavy equipment such as wrecking balls). In most cases, segregation of 
structural steel for recycle will take place during demolition or from demolition rubble using heavy equipment. 
Demolition rubble will be used for in-place backfill in cavities and/or left on the slabs-on-grade and covered with a 
vegetative layer. All below-grade structures remain with utility lines conduit, trenches, etc. capped off and left in 
place. The demolition fill will not be placed in a manner that will provide an adequate foundation for future 
development; however, no free liquids will be left in the rubble. 

Metal materials removed from the buildings, including structural steel removed during building demolition, will be 
transported to Nuclear Regulatory Commission-licensed recyclers. The metal will be disassembled as necessary, 
sized, smelted, milled, recycled where economically feasible, rolled and fabricated into use for products such as 
storage and disposal boxes, barrels and pallets. Melt slag and any unused metals will be transported back to K-25 for 
disposal. Radiologically contaminated metal waste from recycling will be disposed of in the onsite disposal cells. 

Certain metals or components such as structural steel and electrical system cables will be evaluated for release and 
recycle as not contaminated. Process system electrical motors will be processed by licensed recyclers for 
decontamination and released if deemed technically achievable and economically attractive. If generation of 
containers/products from the recycling process exceeds the short-term demand, the excess inventory will be returned 
to the plant and managed until needed. 

Metals removed from the buildings will be smelted, and the resulting slag will be disposed of in the onsite cell. With 
proper metallurgical processes, radioactive contaminants migrate to the slag during smelting, with the exception of 
technetium-99, which migrates to the metal. Other materials and debris that cannot be recycled will also be disposed 
of in the cell. All waste that will be disposed of in the cell is either low-level waste and/or mixed waste. 

Small levels of fixed radioactive contamination will remain on building structures. An assessment of the amount of 
residual contamination left at the building sites will be performed in the Streamlined Risk Evaluation in the 
Engineering Evaluation/Cost Analysis to ensure that contamination left onsite will not pose an unacceptable risk to 
human health and the environment. 
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Decommissioning projects to be completed in the near future include the cooling towers demolition, the powerhouse 
demolition, and the K-31 Roof Replacement. 

The superstructures of six cooling towers have been demolished. In addition to the wood and incidental metals (such 
as bolts, nails, and brackets), other materials in the superstructures (process and sprinkler piping, asbestos-containing 
Munters fill and transite siding, fan shrouds and blades, electrical conduit, and gearboxes) were removed. The wood, 
incidental metals, and materials that contain asbestos will be disposed of in the Y -12 Plant Landfill, and the remaining 
metal components will be segregated and transferred to the K-770 Scrap Metal program for recycle. 

Approximately 1 ,500 cubic meters (1 ,965 cubic yards) ofthe sediment contained in the tower basins will be removed 
for disposal. The sediment will be dewatered, solids containerized and transported to Envirocare of Utah for disposal, 
and about 4.5 million liters (1.2 million gallons) of water will be treated at the Central Neutralization Facility at the 
K-25 Site. The above-ground concrete basins of towers D-892-G and K-892-H will be cleaned, demolished, left in 
place, and covered with soil and vegetation. The K-892-J basin will be cleaned, filled with construction rubble, and 
covered with soil and vegetation. A portion of the west wall of the center basin between the G and H towers will 
remain as the east wall of K-892 Pumphouse, which the K-25 Site will continue to use. The inground basins of towers 
K-861 and K-861-J will remain in place and will be cleaned and used as earthen fill areas. Tower K-1 004-N has no 
separate concrete basin. A total of 29 facilities associated with the six cooling towers will be demolished. The 
cooling tower superstructures were demolished in FY 1995. The cooling tower basin sludge removal and demolition 
of 29 related structures will continue in FY 1996, with completion scheduled in FY 2000. 

The Powerhouse Area encompasses approximately 16 hectares ( 40 acres) of land located along the Clinch River 
within the K-770 Operable Unit. These facilities comprise the main power production facilities built by the 
Manhattan Project in 1944. In the Powerhouse Area, 14 structures will be demolished. The power production 
equipment was housed in the K-70 1, K-702, and K-703 facilities, which are physically connected to one another. 
Separate from the three main facilities are the K-705-A and -B and K-706 Water Intake and Pumping Facilities and 
the K-707 Switch House. This large structure was used until 1994 to supply power to the other facilities at the site. 
All other facilities included in this project are small auxiliary support structures. Each of the facilities included in this 
project, with the exception of K-707, has been stripped o~ most equipment, leaving only the basic building structures. 
This project was initiated to address those facilities in the area that, on the basis of process knowledge, are not 
believed to have housed processes that involved radiological materials and are believed to have minimal radioactive 
surface contamination. Radiological surveys will be used to verify this assumption. Building K-702 is the only 
facility where extensive amounts of stored materials have been found. All materials stored in this facility were 
removed and surveyed. Ten of the 14 structures were demolished in FY 1995. The Powerhouse Area Project will be 
completed in FY 1997. 

Water damage has caused the K-31 Roof to deteriorate. This project will repair and/or replace various sections of the 
existing seven-hectare (17-acre) roof. Only sections of the roof that cannot be repaired will be removed and replaced. 
Sections of the roof that can be salvaged will have the wetted roofing materials removed and the entire section over
roofed. As a result, the project will provide a new cover for the 69,750 square meters (750,000 square feet) of roof 
associated with the K-31 process building. The K-31 Roof will be replaced in FY 1996 and FY 1997. 

The Department will initiate also decommissioning of the K-725 Beryllium Building in FY 1996. This report 
assumes that these actions will be conducted as nontime critical removal actions under the Comprehensive 
Environmental Response, Compensation, and Liability Act, according to the decommissioning policy approved by the 
Department of Energy and the Environmental Protection Agency in 1995. 

This report assumes that approximately 843,861 cubic meters (1.1 million cubic yards) of low-level radioactive 
metals and 29,535 cubic meters (38,691 cubic yards) of solid low-level waste will be generated by decommissioning 
activities. It is also assumed that the low-level radioactive metals will be recycled and the residuals sent to the onsite 
disposal cell, and that the solid low-level waste will be directly sent to the onsite disposal cell. This report also 
assumes that approximately 263 cubic meters (345 cubic yards) of solid hazardous waste, 8,898 cubic meters (II ,656 
cubic yards) of solid low-level radioactive waste, 413,627 cubic meters (541 ,851 cubic yards) of solid low-level 
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mixed waste (mostly rubble), 200 cubic meters (262 cubic yards) of polychlorinated biphenyl-contaminated waste, 
4,742 cubic meters (6,212 cubic yards) of sanitary waste and 60 cubic meters (78.6 cubic yards) of asbestos will be 
left in place at the building sites. 

It is also assumed that the K-25 Site Waste Management program will receive approximately 631 cubic meters (827 
cubic yards) of low-level radioactive sludges, 55 cubic meters (72 cubic yards) of solid low-level radioactive waste, 
12 cubic meters (15.7 cubic yards) of asbestos, 6,312 cubic meters (8,269 cubic yards) of sanitary waste, and 30 
cubic meters (39 .3 cubic yards) of polychlorinated biphenyl-contaminated waste. 

Treatment, Storage, and Disposal 

Low-level and mixed radiological waste from the decommissioning of the K-25 facilities will be disposed of in an 
engineered facility. An engineered disposal cell will be located onsite, allowing low-level waste or mixed waste 
generated from the recycle process to be placed in the cell. Instead of the traditional permitting process, a 
Comprehensive Environmental Response, Compensation, and Liability Act Remedial Investigation/Feasibility Study 
follow1;xi by a Record of Decision will be used to determine the acceptability for siting the onsite disposal cell. An 
assessment of the risk of the onsite disposal cell will be performed as part of the Comprehensive Environmental 
Response, Compensation, and Liability Act process. One intent of this process is to pre-qualify the waste for 
placement in the waste disposal cell and to identify any waste streams that are not appropriate for onsite disposal. 
This waste will be treated, as required, and disposed of at offsite commercial facilities or other Department of Energy 
faciliti1:!S. 

Long-Term Surveillance and Monitoring 

All costs associated with long-term surveillance and monitoring are included as one line item in this estimate. Routine 
surveillance and monitoring of inactive waste sites prior to and following Comprehensive Environmental Response, 
Compensation, and Liability Act remedial actions are conducted to maintain the sites in a safe condition. 
Accomplishments in FY 1995 included erecting fencing around contaminated areas within the K-901 Operable Unit 
and installing radiation signs for all fenced inactive waste sites. This report does not anticipate any Federal Facilities 
Agreement deliverables under this activity level, although an annual summary report of surveillance and monitoring 
activities will be prepared. 

Long-term surveillance and monitoring of environmental management facilities is focused on controlling degradation 
of facilities and migrating of contaminants to limit risks to human health, the environment, and future financial 
liability to the Department of Energy. Routine surveillance of facilities is conducted as deemed technically necessary 
to identify areas of concern or deficiencies for correction prior to final decommissioning. The facilities are maintained 
in a condition that will contain radiological and hazardous contamination, prevent future release of hazardous 
materials to the environment, ensure adequate protection for the health and safety of workers, and provide safeguards 
and security for classified technology and special nuclear material. Facility management includes routine management 
of the facilities, as well as business management and site services coordination. Routine building management 
involves upkeep of fire protection systems, polychlorinated biphenyls-contaminated items, auxiliary support systems, 
alarm systems, building structures, roofs, access control, and replacement or removal of asbestos. Other activities 
include business management of the surveillance and monitoring program, health and safety, environmental 
compliance, waste management, security, fire protection, emergency management, nuclear materials control and 
accountability, nondestructive assay, analytical services, quality, criticality safety alarms, power, and utilities. 

In FY 1995, surveillance and monitoring activities included the uranium hexafluoride cylinders; however, 
managf~ment of these facilities is being transferred from the Department's Environmental Management program to the 
Nuclear Energy program in FY 1996. Such support has also included removing combustible materials and cleaning 
out buildings to reduce the cost of long-term surveillance and monitoring. This estimate assumes that long-term 
surveillance and monitoring will be completed by FY 2045. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiQQg aug~ iU3Q iQ3g iUiQ aua~ au~u 
Main Plant Area 

Assessment 75 1,007 942 10,549 493 3,703 4,024 
Remedial Action 2,523 681 2,033 414 11,007 2,617 349 

External Plant Area 
Assessment 1,372 208 121 1,276 39 
Remedal Action 21 417 1,316 14,153 3,336 

Process Plant Area 
Assessment 145 27 46 142 15,369 4,909 

Remedal Action 5 9,426 
Pond Waste Manegement Project 

Remedal Action 7,815 1,897 

Ground Water 
Assessment 1,240 4,555 5,619 

Remedal Action 
Deconmssloning Area Actions 

Assessment 5,778 77 
Faclily Deconvnlssloning 113,275 116,360 19,617 86 11,690 10,251 

Treatment, Storage and Disposal 134,929 224,662 44,976 

Long-Term Surveil. and Monitoring 1,671 1,602 1:844 1,901 1,521 

Direct Program Manegement/Support 5,514 5,514 6,106 5,326 4,262 3,552 1,776 
rgtnl ay§;e 3§' f§f y; §67 18683 1Ho?a 5§''3 38°00 

~iQII aa.u illtl iQIQ iUII iQIQ iUII IIIISiiK&II• 
Main Plant Area 

Assessment 1,229 110,112 
Remedal Action 1,859 1,398 801 118,413 

Externel Plant Area 
Assessment 15,081 
Remedal Action 5,899 950 46 130,690 

Process Plant Area 
Assessment 103,193 

Remedal Action 12,713 2,155 131 122,150 

Pond Waste Manegement Project 
Remedal Action 48,561 

GroundWater 
Assessment 5,910 3,333 103,285 
Remedal Action 1,576 2,358 19,660 

Deconvnlssloning Area Actions 
Assessment 29,273 
Faclily Deconmssloning 7,396 5,621 1,421,489 

Treatment, Storage and Disposal 2,023,938 
Long-Term Surveil. and Monitoring 44,694 
Direct Program Manegement/Support 1,776 296 888 175,Q45 

W'' &nzga '§@?ft izgg 4 46§ §64 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

Direct Program Management/Support 

Program management functions provide essential administration and oversight to the environmental restoration 
activities at the K-25 Site. This support is aimed at ensuring proper identification, characterization, remediation and 
revitalization of the contaminated sites. Business management accounts for a large portion of the program 
management. This includes the progress tracking, contract management, facility management, and financial 
management (budget preparation and control) for the K-25 Site projects. Project management personnel for the 
Lockheed Martin Energy System, Inc. and support groups provide project management support skills as well as 
coordination with the other sites in the Oak Ridge Operations Office. 

Federal employees oversee the contractors for the K-25 Site Environmental Restoration program. However, their 
costs, are included in the Oak Ridge Operations Office section of this report along with the "Integrating Contractor 
Central Operations Office Support." 

There has been a concentrated effort to reduce program management costs. Areas of overlap of management and 
activities have been eliminated, and business systems that required extensive personnel hours have been replaced by 
electronic data bases and reporting systems. 
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WASTE MANAGEMENT 

Waste management activities at the Oak Ridge K-25 Site provide for operation of the Department of Energy's only 
permitted low-level mixed and polychlorinated biphenyl waste incinerator, consolidated storage of low-level and low
level mixed waste for the Oak Ridge Reservation, operation of onsite wastewater treatment facilities, and support 
activities for the above. K-25 Site waste management activities uniquely provide consolidated storage and treatment 
for legacy and newly generated waste from across Oak Ridge Operations. These consolidated storage and treatment 
activities serve Department of Energy waste generators including Defense Programs, Energy Research, Nuclear 
Energy, and Environmental Management (Environmental Restoration, Nuclear Material and Facility Stabilization, and 
Waste Management programs). The objective of waste management activities at the K-25 Site is to support the 
ongoing missions of the waste generators. This is accomplished by maintaining and expanding current capabilities to 
manage waste; emphasizing safe and compliant operations; reducing legacy waste inventory; overseeing 
implementation of pollution prevention programs, including waste reduction; and increasing efficiency in all phases of 
operations. Liquid and solid waste managed at the K-25 Site include low-level, low-level mixed, hazardous, and 
sanitary waste. 

Waste streams at the K-25 Site have been prioritized, considering risk of continued management, availability of 
treatme:nt technology and capability, volume of waste in storage, volume of waste generated annually, and, more 
generally, the ability to show tangible progress in meeting the objectives of the Federal Facility Compliance Act. In 
general order of priority, the wastestreams at the K-25 Site are (1) mixed waste liquids to be treated in the Toxic 
Substances Control Act Incinerator; (2) combustible solids also to be treated in the Incinerator; (3) compressed gases; 
(4) aqu•eous liquids to be treated in existing facilities; (5) unstabilized Pond Waste Management Project sludges; (6) 
waste covered under existing treatment variances (that is, toxicity-characteristic waste); and (7) Toxic Substances 
Control Act Incinerator residues. Remaining wastestreams, including contact- and remote-handled transuranic solids, 
inorganic solids and debris, no-radioactivity-added waste, and other waste targeted for treatment via the broad 
spectrum procurement and the transportable vitrification system, were assigned lower priorities and are not rank
ordered. 

In recognition of its commitment to pollution prevention, the Oak Ridge Operations is piloting a charge-back program 
where generators are assessed fees based on type and quantity of waste generated. The funds accrued through the fee 
system will be set aside and made available for the implementation of waste minimization and pollution prevention 
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projects. This incentive will allow sites to pinpoint the major sources of waste generation and will focus attention and 
resources to minimize future waste generation and associated costs. 

A revised cost estimate for decommissioning the three gaseous diffusion facilities, including the K-25 Site, was issued 
in November 1995. The revised cost estimate assumes large-scale metal recycling, rather than disposal, and the 
construction of a low-level waste disposal cell on the Oak Ridge Reservation. These two facets eliminate a large 
portion of the equipment decontamination and offsite waste disposal previously assumed. As a result, this report 
assumes that K-25 Site newly generated waste coming to the Waste Management program for disposition will be 
significantly reduced beginning in FY 1998, offsite disposition of Waste Management-owned inventory stored inK-
25 process buildings will be accelerated to a five-year workoff period, and the Waste Management program will 
assume ownership of the K-1 065 ancillary storage facilities. 

This report assumes that the K-1065 facilities will be available to the Waste Management program for continued 
onsite waste storage through FY 2020. It also assumes that the Environmental Restoration program is responsible for 
costs associated with construction and operation of the onsite low-leveVlow-level mixed waste disposal cell; 
commercial sector treatment of legacy polychlorinated biphenyl waste from decommissioning of all three gaseous 
diffusion plants; processing secondary liquids in existing onsite waste management facilities; and disposing of 
sludges. 

The K-25 Site manages low-level mixed waste in accordance with the terms and conditions contained in the 
September 1995 Tennessee Department of Environment and Conservation Commissioner's Order. This Order 
specifies treatment technologies and schedules for the treatment of all low-level mixed and transuranic waste is based 
on information provided by the Department of Energy in the Site Treatment Plan. 

Consideration of transportation issues must be addressed prior to or during the National Environmental Policy Act 
planning process. Costs for waste transportation are budgeted in collection and transport activities by waste type for 
onsite movement of waste and intersite movement (that is, between the Y -12 Plant, the Oak Ridge National 
Laboratory, and the K-25 Site). Costs for shipment to offsite Department of Energy and commercial sector facilities 
for treatment and/or disposal are included in treatment and/or disposal budgets, as applicable. 

Major Waste Management Projects Cost Estimate* 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

O''Ut3999 1991 39'9 39'' a gag 322
' 

Central Neutralzation Facllty 5,828 8,092 3,874 3,445 3,445 1,120 
K·1202, K·1420A Tank Storage 284 283 283 293 283 
LLW Storage Unlls 858 332 
Regulated Storage Uri111 3,409 2.888 2,007 2,000 2,000 880 
TSCA Incinerator • Uquldl & Soil Soldl 28,842 28,485 28,448 28,380 28,380 2,000 

' Proj.ct COlli ffiPfflltlnt a IUbltlt of total Wa1te Manag11ment COltS. 
" Total Lilli Cycltl./1 th11 1um of the annual costl In con1tant FY 1996 dollars. 

Major Waste Management Activity Milestones 

Low-Level Mixed Waste Operations 
Low-Level Waste Operations 
Hazardous Waste Operations 
Sanitary Waste Operations 
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TASK 

'PiP 
119,514 

7,180 
6,439 

84,808 
726,684 

COMPLETION DATE 
Fiscal Year 

2060 
2060 
2060 
2060 



Low·-Level Mixed Waste 

Low-level mixed waste stored and generated at the Oak Ridge K-25 Site is managed according to the terms and 
conditions in the September 1995 State Order and modified Site Treatment Plan. This order specifies treatment 
technologies and schedules for the treatment of all low-level mixed waste based on information provided by the 
Department of Energy in the Site Treatment Plan. 

The feasibility of a low-level mixed waste and low-level waste disposal unit located on the Oak Ridge Reservation 
and regulated under the Comprehensive Environmental Response, Compensation, and Liability Act is currently being 
evaluated. 

GENERATION AND HANDLING 

The primary generator of low-level mixed waste at the Oak Ridge K-25 Site is the Department of Energy's 
Environmental Management program (environmental restoration activities); however, Defense Program activities also 
generate some low-level mixed waste at the site. This report assumes that all costs associated with characterization 
and certification are the responsibility of the generator. However, costs associated with the classification, packaging, 
collection and tracking of low-level mixed waste are included within the scope of the Waste Management program. 

This baseline report assumes that a total of 16,000 cubic meters (20,960 cubic yards) of solid low-level mixed waste 
will transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration activities will generate approximately 3,700 cubic meters (4,847 cubic yards) of solid low
level mixed waste through FY 2045. The annual generation rate will vary with the project schedules. 

This report also assumes that Defense Programs activities will generate approximately 12,300 cubic meters (16,113 
cubic yards) of solid low-level mixed waste, with volumes of approximately 2,400 cubic meters (3,144 cubic yards) 
per year moved to the K-25 Site between FY 1998 and FY 2002 for storage. 

TREATMENT 

The current treatment strategy relies on a combination of approaches: (1) treatment in existing facilities, (2) private 
sector treatment, (3) disposal in lieu of treatment for waste with treatment variances, ( 4) development of limited new 
onsite facilities, and (5) treatment at other Department of Energy facilities, if required. The modified Site Treatment 
Plan calls for treatment of the following mixed waste generated and/or stored at the K-25 Site by FY 2007 or earlier: 
mixed waste liquids, combustible solids, explosive waste, compressed gases, aqueous liquids, unstabilized Pond 
Waste Management sludges, waste covered under existing variances, and Toxic Substances Control Act Incinerator 
residues. Schedules for treating the remaining mixed waste streams are extended to about FY 2020. 

The September 1995 State Order and the modified Site Treatment Plan govern this strategy. The Site Treatment Plan 
delineates how the Department of Energy will treat the site's mixed waste or develop technologies when they do not 
exist or when existing technologies need to be modified. For some waste streams, plans and schedules for 
characterizing waste for treatment, for undertaking technology assessments, and for providing the required plans and 
schedules for developing capacities and technologies, as appropriate, are provided. The Site Treatment Plan applies 
specifically to mixed waste streams on the Oak Ridge Reservation. The Site Treatment Plan serves multiple purposes 
including: fulfilling requirements of the Federal Facility Compliance Act; establishing an enforceable framework from 
which the Department of Energy will develop methods to treat all land-disposal- restricted mixed waste currently in 
storage and to be generated/received during the term of the Site Treatment Plan; allowing compliant storage of waste 
pending treatment and disposal; and fulfilling the requirement for a treatment methods plan for the June 1992 Federal 
Facility Compliance Agreement between Department of Energy and the Environmental Protection Agency Region IV. 

The untreated mixed waste inventory generated and/or stored at the K-25 Site consists solely of low-level mixed 
waste. All transuranic waste is located at the Oak Ridge National Laboratory, and management of this waste is 
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discussed in that section of the Baseline Environmental Management Report. All low-level mixed waste that is not 
subject to an exemption or variance will be treated to meet the applicable concentration- or technology-based 
treatment standard. Also, low-level mixed waste containing polychlorinated biphenyls or halogenated organic 
compounds must be treated using specified technologies. Treatment planning can be categorized as follows: ( 1) 
mixed waste streams for which treatment technology exists; (2) mixed waste requiring further characterization or 
technology adaptation' and (3) other mixed waste. The objective of treatment is to produce a final waste form that 
can be disposed. 

Treatment options use existing or modified onsite facilities and private sector capabilities to treat those waste streams 
for which technology exists. Five technology-based waste groups have been identified: incineration, stabilization, 
neutralization, precipitation, and chemical oxidation. Aqueous waste streams will be treated in existing, onsite 
wastewater treatment facilities and may require some nominal pre-treatment, supplemental characterization, and/or 
additional handling/bulking. Neutralization will be used to treat corrosive waste. Precipitation will be used to treat 
aqueous waste containing metals. Chemical oxidation will be used to treat cyanide-bearing waste. Incineration is the 
required treatment technology for approximately 40 waste streams on the Oak Ridge Reservation, including bulked 
organic liquids, organically contaminated aqueous waste, scintillation fluids, organic homogeneous solids, and organic 
debris. Several large and small volume sludge streams are targeted for treatment through the private sector. 

Waste is adequately characterized for continued safe storage; however, some waste may require further 
characterization before treatment or disposal can be determined. A broad spectrum contract with the private sector is 
planned to further characterize and/or treat this waste. Bulk soils, containerized soils, inorganic homogeneous solids 
(for example, wastewater treatment sludges), inorganic debris (for example, filter elements, crushed light bulbs and 
ballasts, lab packs, elemental mercury and other hazardous metals, batteries, reactive metals, explosives, and 
compressed gases) comprise the majority of waste in this category. 

The Central Neutralization Facility and the Toxic Substances Control Act Incinerator are the two mixed waste 
treatment facilities currently in operation that are vital to the execution of the Commissioner's Order. The Central 
Neutralization Facility and its associated piping, pumps, valves, and chemical feed systems consist of the following 
major treatment equipment: two treatment tanks with a working volume of approximately 66,325 liters (17 ,500 
gallons) each, one 227,400-liter (60,000-gallon) clarifier, two settling tanks with a working volume of approximately 
379,000 liters (100,000 gallons) each, and two pressure filters. The current system provides pH adjustment, chemical 
precipitation, sedimentation, and filtration for incoming waste streams. A project is currently under way to add an air 
stripper, two carbon columns, and an additional pressure filter. In addition, a centrifuge is used for the dewatering of 
sludge produced by the treatment process. At the current time, the primary waste streams treated are scrubber effluent 
from the Toxic Substances Control Act Incinerator and K-1501 Steam Plant wastewaters. 

The Toxic Substances Control Act Incinerator is currently only burning liquid waste and limited amounts of solid 
waste. The waste feed system can handle organic liquids, aqueous liquids, sludges, and solids. Organic liquids can be 
fed to the rotary kiln or the secondary combustion chamber from several agitated-feed tanks. Aqueous waste is also 
fed to the rotary kiln. Liquid waste can be atomized with air or steam. The Toxic Substances Control Act Incinerator 
will initiate limited treatment of combustible solids in FY 1996. Modification of the off-gas and feed systems may be 
required and are being evaluated. 

The K-1232 Treatment Facility was used to process significant flows of Y -12 Plant wastewater prior to startup of the 
West End Treatment Facility and the Central Pollution Control Facility. At present, the treatment portion of K-1232 
is not in use. This facility is currently being transferred to the Decommissioning program. 

STORAGE 

There are approximately 19,000 cubic meters (24,890 cubic yards) of mixed waste inventoried and stored at the K-25 
Site. The total quantity of containerized and bulk Toxic Substances Control Act Incinerator storage units is roughly 
105 cubic meters ( 138 cubic yards). Waste storage facilities consist of modified portions of former uranium 
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enrichment process buildings. Vaults used to store hazardous, mixed, and polychlorinated biphenyl waste are 
constructed of reinforced concrete, interim diking, and floors coated with chemical resistant sealant. 

Low-level mixed waste will continue to be sent to the K-25 Site for storage until the existing capacity is depleted. 
Consistent with the K-25 decommissioning estimate, processing and disposal of environmental restoration pond 
sludges will be accelerated to provide K-1065 storage facilities to waste management in FY 1996. In addition to 
allowing stored waste to be removed from the K-25, K-31, and K-33 Buildings on the required schedule, it will also 
save approximately $30 million by avoiding construction and operation of new mixed waste storage facilities to 
replace the K-25 vault storage units and by reducing the costs of operations from the K-25 vault storage units. The 
mixed waste Site Treatment Plan schedule assumes all low-level mixed waste inventory will be disposed by FY 2010 
with no follow-on storage costs. This report assumes that the K-1 065 Building decommissioning cost will remain 
with the Environmental Restoration program. 

The types of waste that will be accepted for mixed waste storage at the K-25 Site include waste oils and petroleum
related products from general maintenance activities, spent halogenated solvents from garages or electrical cleaning 
activities, spent halogenated solvents used in degreasing operations at garages, and spent nonhalogenated solvents 
from maintenance activities. They also include discarded paints and related materials from maintenance activities, 
aqueous and water-contaminated waste from general maintenance activities, and acutely toxic and toxic commercial 
chemical products discarded from laboratory activities. Cyanide- or sulfide-bearing reactive waste, and corrosive and 
toxic waste from laboratory processes will also be accepted. 

DISPOSAL 

Commercial disposal is the planned option for disposing of mixed low-level waste treatment residues and mixed low
level waste that have treatment va~ances or that meet treatment standards. This estimate assumes that toxicity
characteristic hazardous waste and residues from the Toxic Substances Control Act Incinerator will be shipped to 
Envirocare of Utah under the current land disposal regulations until FY 2020. 

Low-Level Waste 

Strategies for managing solid low-level waste at the K-25 Site have changed in response to program influences. Three 
recent events have affected the strategy: decline in disposal capacity, waste minimization, and changes in regulatory 
and operational conditions. The current strategy for managing K-25 Site solid waste includes: minimized generation 
through segregation, process control and reuse/recycle; use of commercial vendors where cost-effective; waste volume 
reduction and treatment prior to long-term storage or disposal; storage on the Oak Ridge Reservation; and offsite 
disposal of stored inventory and future generation. 

This report expects the annual low-level waste generation volume for the K-25 Site to decrease significantly beginning 
in FY 1998, because all onsite low-level waste generation results from the Environmental Restoration program. 
Depending on availability of storage space, low-level waste from theY -12 Plant and the Oak Ridge National 
Laboratory may be moved to the K-25 Site for consolidated storage. This estimate assumes that there will be no cost 
associated with storage of low-level waste by FY 2002. This report also assumes that all radioactive scrap metal 
generated on the Oak Ridge Reservation will be recycled and managed by the Environmental Restoration program. 

GENERATION AND HANDLING 

The primary generator of low-level waste at the Oak Ridge K-25 Site is the Department of Energy's Office of Defense 
Programs; however, environmental restoration activities also generate some low-level waste at the K-25 Site. This 
estimate assumes that all costs associated with characterization and certification are the responsibility of the 
generator. However, costs associated with classifying, packaging, collecting, transporting, and tracking low-level 
waste are the responsibility of the Waste Management program. 

TENNESSEE 33 



This baseline report assumes that a total of 28,000 cubic meters (36,680 cubic yards) of solid low-level waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration activities will generate approximately 800 cubic meters (I ,048 cubic yards) of solid low
level waste through FY 2045. The annual generation rate will vary with the project schedules. 

This report also assumes that Defense Programs activities will generate approximately 27,200 cubic meters (35,632 
cubic yards) of solid low-level waste, with volumes of approximately 5,500 cubic meters (7,205 cubic yards) per year 
moved to the K-25 Site between FY 1998 and FY 2002 for storage. 

TREATMENT 

Commercial volume reduction of low-level waste is used to reduce storage and disposal requirements. 

STORAGE 

The K-25 Site low-level waste storage facilities consist of modified portions of former uranium enrichment process 
buildings. Commercial volume reduction services mitigate the shortage of low-level waste storage capacity. Waste in 
storage is nondestructively assayed to certify that it meets the acceptance criteria at the receiving facilities. 

The low-level waste in storage will be disposed of at a rate of 20 percent of the storage volume per year until FY 
2002, when all the K-25 Site inventory is disposed. Storage costs at the K-25 Site will be significantly reduced by FY 
2002. Continuation of the K-25 Site for consolidated storage of Waste Management-owned low-level waste would be 
an option after FY 2002. 

DISPOSAL 

The current strategy for disposal at the K-25 Site varies according to isotopic content and radionuclide concentration 
of the waste and the specific disposal facility and technology. The strategy to ensure disposal capability for all low
level waste generated at the K-25 Site relies on a combination of onsite and offsite facilities. Onsite disposal of low
level waste is primarily limitt~ to mixed fission product waste generated at the Oak Ridge National Laboratory. 
Although the Department is currently pursuing plans for a disposal facility, this report assumes that the long-range 
disposal strategy for low-levt~l waste will be offsite disposal at the Nevada Test Site. 

The option of an onsite disposal facility for legacy low-level mixed waste and legacy low-level waste to be regulated 
under the Comprehensive Environmental Response, Compensation, and Liability Act is being pursued. This facility 
could be used to dispose of the K-25 Site stored inventories and waste generated by the Environmental Restoration 
program at the K-25 Site. 

Hazardous Wasta 

The strategy for managing ha:z;ardous waste at the K-25 Site involves reducing waste generation; obtaining no-added
radioactivity determinations to disposition current inventories and newly generated hazardous waste using commercial 
sector treatment; and continuf~ treatment in existing onsite facilities. Management of hazardous waste relies on 
commercial treatment and disjposal of the waste. All hazardous waste certified to be nonradioactively contaminated 
will be shipped to a commercial treatment, storage, disposal, or recycle facility for final dispositioning. In accordance 
with the requirements of the Resource Conservation and Recovery Act and its implementing regulations, the waste 
will be treated and disposed o:f within one year of generation. No long-term storage is required for this waste and 
storage is limited to accumulation of sufficient quantities to facilitate treatment. 

GENERATION AND HANDLING 

The primary generator of haza.rdous waste at the Oak Ridge K-25 Site is the Department's Environmental 
Management program (environmental restoration activities); however, Defense Programs activities also generate 
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some hazardous waste at the K-25 Site. This estimate assumes that all costs associated with characterization and 
certification are the responsibility of the generator. However, costs associated with the classification, packaging, 
collection, transport and tracking of hazardous waste are the responsibility of the Waste Management program. 

This baseline report assumes that a total of 55,000 cubic meters (72,050 cubic yards) of solid hazardous waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report also assumes that 
environmental restoration activities will generate approximately almost all of this waste, with 53,000 cubic meters 
(69,430 cubic yards) of solid hazardous waste generated by the Oak Ridge Reservation Offsite Programs. The annual 
generation rate will vary with the project schedules. 

TREATMENT 

Limited onsite liquid hazardous waste treatment capability exists at the Toxic Substances Control Act Incinerator and 
the Central Neutralization Facility. Commercial offsite treatment with disposal is planned to treat the remaining solid 
waste. 

STORAGE 

Storage facilities at the K-25 Site are used to store bulk waste chemicals that have been packaged in accordance with 
Department of Transportation requirements, small containers of laboratory chemicals and related waste, and 
polychlorinated biphenyls and polychlorinated biphenyl-contaminated waste. 

DISPOSAL 

No onsite hazardous waste disposal capability exists. Hazardous waste is disposed of in conjunction with commercial 
treatment contracts. 

Sanitary Waste 

The strategy for managing sanitary waste at the K-25 Site involves the use of both onsite and offsite commercial 
facilities including the Anderson County Landfill and theY -12 Sanitary Landfill. Waste recycle opportunities will 
also continue to be pursued to reduce the quantity of waste requiring disposal and to extend the life of the disposal 
facilities. The Waste Management program has no current or planned activities associated with the storage of solid 
sanitary waste at the Oak Ridge K-25 Site. 

GENERATION AND HANDLING 

The primary generators of sanitary waste at the K-25 Site are the Department's Office of Defense Programs and 
Landlord activities; however, Environmental Management program activities (environmental restoration) also 
generate some sanitary waste at the Laboratory. 

This baseline report assumes that a total of 37,000 cubic meters (48,470 cubic yards) of solid sanitary waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration activities will generate approximately 7,000 cubic meters (9, 170 cubic yards) of solid 
sanitary waste through FY 2045. The annual generation rate will vary with the project schedules. 

This report also assumes that Defense Programs and landlord activities will generate approximately 30,000 cubic 
meters (39,300 cubic yards) of solid sanitary waste, with volumes of approximately 1,200 cubic meters (1 ,572 cubic 
yards) until FY 2023. 

TENNESSEE 35 



TREATMENT 
This report assumes that upgrades will be initiated for the Central Neutralization Facility so that the types and 
quantities of waste projected for the future can be treated. The upgrade will ensure compliance with increasingly 
restrictive regulations, and will meet National Pollutant Discharge Elimination System permit requirements. 

DISPOSAL 

Industrial solid waste generated at the Oak Ridge K-25 Site, and waste containing less than 35 picocuries per gram of 
radioactivity (total uranium) are transported and disposed of at the Y -12 Industrial Landfill in accordance with the 
state operating permit. At current generation rates, the existing landfill has a life expectancy of greater than 50 years. 

Offsite disposal is limited to specific waste streams that are generated in areas known to be noncontaminated. This 
waste is disposed of in the Anderson County Landfill. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiQII imll iiU~U IU3~ auau lUll au~u ~ill flllill* 
Low-Level Mixed Waste 

Treatment 27,663 23,858 20,057 21,822 19,574 3,320 581,469 
Storage and Handling 3,637 2.923 2,293 2,293 2,293 880 71,592 
Disposal 1,981 1,796 1,066 1,451 880 35,866 
Characterization and Retrieval 5,231 4,060 4,021 3,955 3,955 106,109 

Low-Level Waste 
Treatment 13 64 
Storage and Handling 956 332 6,439 
Disposal 2,289 1,634 109 158 345 22,680 

Hazardous Waste 
Treatment 4,695 2,019 1,109 1,463 173 47,297 
Storage and Handling 36 36 7 396 

Sanitary Waste 
Treatment 2,494 2,647 529 28,353 
Disposal 549 2 5 7 2,811 

Direct Program Management/Support 33,622 33,069 29,291 28,909 28,909 3,813 788,065 
Wte! M'M zgazs §AtAZ §QMZ SA l?B agq 1 §81 14' 
• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program support activities for the Waste Management program encompass activities that are necessary for, but not 
directly a part of, treatment, storage, disposal, or related operations (for example, waste characterization, collection, 
and transport). Program support activities include Department of Energy and managing and operating contractor 
program management; oversight of pollution prevention programs; general safety, health and environmental 
compliance oversight; utilities for general support facilities; taxes; procurement for general support activities; and 
establishment and maintenance of waste information systems. The level of general program support is proportional to 
treatment, storage, disposal, and related activities. 

LANDLORD ACTIVITIES 

The Department of Energy's Environmental Management program became the landlord for the Oak Ridge K-25 Site 
in FY 1989. The Department of Energy's Uranium Enrichment Program was the landlord before diffusion and 
centrifuge activities were permanently shut down in 1987. 

Landlord activities are segregated into two major components at the K-25 Site. The site's landlord program is 
responsible for managing capital construction and capital equipment projects to support the K-25 Site infrastructure 
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and general purpose or multiprogram facilities. These projects are funded directly by the Environmental Restoration 
program. The second component of landlord is the site overhead functions, which include such activities as security, 
fire protection, roads and grounds, and general plant maintenance. The landlord activities are expected to continue to 
be the responsibility of the Environmental Management program. Although the K-25 Site's decommissioning 
activities are expected to be completed by FY 2007, waste management (including the Toxic Substances Control Act 
Incinerator) and remedial action activities will continue after that time. Major infrastructures such as roads and water 
and power systems will remain in place and will require periodic upgrades and maintenance. 

Landlord Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
EX 1 DD6-2QQQ aggs 2Q1Q 2Q15 agag agas a gag 

Directly Appropriated Landlord 20,940 28,22t 27,242 27,242 27,242 27,242 27,242 

eyaoaa 2Mp 2Q45 a gag ages 2Q'P 2Qij5 

Directly Appropriated Landlord 20,254 t3,503 6,751 1,129,395 

·Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The employees of Lockheed Martin Energy Systems are engineers, scientists, technicians, managers, construction 
crafts personnel, operators, laborers, general workers, administrative professionals, general administrators, and 
managers. Because several waste operations facilities are located at the K-25 Site, there is a larger percentage of 
operators than at other facilities. This work force is expected to remain relatively stable over the next two years. In 
addition, the Department of Energy contracts to Jacobs Engineering and Foster Wheeler. Both companies 
predominantly employ scientists and engineers. MK-Ferguson is the construction contractor. Lockheed Martin 
subcontracts to a variety of engineering, consulting, and site investigation firms, including several small 
disadvantaged businesses under the Small Business Administration "Sa" set aside program. The federal Full-Time 
Equivalents who provide support and oversee the environmental management work at the K-25 Site are included in 
the Oak Ridge Operations Office section of this report. The table below presents the contractor work force by skill 
mix. 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

TENNESSEE 37 



Site Management Structure 

Lockheed Martin Energy Systems is the integrating contractor for the environmental restoration activities at the K-25 
Site for the Department of Energy as well as the managing and operating contractor. They integrate their own work 
activities as well as those of the Department of Energy prime contractors for technical support, engineering and 
construction, and their own subcontractors for site remedial investigation work. 

The Lockheed Martin contract has recently been extended for an additional two years, through March 1998. The new 
performance-based contract includes objective performance measures, greater use of incentive contract provisions, 
and increased accountability. Under the new contract, Lockheed Martin's earnings will be based on a combination of 
performance metrics, cost reductions, incentive projects, and award fees. It is expected that these activities will result 
in significant streamlining and reduction of costly and excessive administrative activities for both Lockheed Martin 
and the Department of Energy. As a part of that contract, Lockheed Martin has committed to incentive contracting as 
a part of contract reform. An increasing number of the activities managed by Lockheed Martin will be task order 
contracts. The primary features of these task order projects are as follows: contracting companies function as a team, 
the Department of Energy and the team negotiate terms of the project; the team collects an incentive fee for finishing 
under budget but absorbs a percentage of any cost overrun; the Department of Energy shares risk of cost overruns; 
and streamlined bid specifications simplify the process and reduce cost estimates. 

This estimate assumes that the decommissioning of the plant will be performed by a decommissioning project 
management contractor who will perform the project management services necessary to execute the project and be 
responsible for the overall success of the project. The Department of Energy and the decommissioning project 
management contractor will use an incentive contracting approach with various subcontractors. 

Future Full-Time Equivalent Needs 

The mix of needed Full-Time Equivalents supported by Environmental Management in this estimate for the K-25 Site 
is assumed to remain fairly stable until FY 1998. However, when decommissioning activities begin, the number of 
Full-Time Equivalents and the mix should change substantially. The yearly budgets will be substantially higher and 
all areas of employment will rise. As the buildings are cleared and demolished, heavy equipment operators, laborers, 
health and safety personnel, and decontamination personnel will be needed. The construction of the on site disposal 
cell will require construction workers. This report assumes that the permitting and reporting activities will be 
streamlined to prevent a dramatic increase in the numbers of technical and administrative personnel. 

TENNESSEE 38 



FUNDING ESTIMATE 

The following tables present estimated funding information for the Oak Ridge K-25 Site. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX'''t'PPP 229' 3919 apl§ 39'9 am 
Environmental Restoration 274,559 352,454 75,687 19,883 18,829 55,683 

Waste Management 83,147 72,281 58.437 59,978 55,956 8.013 

Directly Appropriated Landlord 20,940 28,221 27,242 27,242 27,242 27.242 

!pta! azo §1§ 152 Q§§ 1B1Wi 1@ 1()1 1pe qzz ageij 

gagas zptp '2'' agsq '9'' aMp 
Environmental Restoration 36,762 15,329 4,222 

Waste Management 

Directly Appropriated Landlord 20,254 13,503 6,751 

Tgtal 5ZQ38 28 832 1QPZ3 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

I EX 1 88'·'929 399§ 2219 2Qll a gag apat 
Waste Manag:ment 19 95 50 79 173 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

aeag 
39,690 

27,242 
nAiaz 

29'§ 

'PIP 

life 6'51,. 
4,465,584 

1,689.063 

1,129,395 
72At()f2 

2,078 

The 1996 life-cycle cost estimate for the K-25 Site is 64 percent lower ($12.9 billion) than the 1995 estimate, after 
taking 1995 expenditures into account. 

The FY 1995 Baseline Environmental Management Report used an estimate for the decommissioning of the gaseous 
diffusion plants that was prepared in 1991 by Ebasco Corporation for the Department of Energy. The estimate was 
for a "clean closure" of the site. This included removing everything from the buildings, treating the contents at major 
support facilities (low assay decontamination facilities), and disposal of the waste offsite. The new estimate assumes 
that much of the metal in the buildings and process equipment will be recycled and that waste will be disposed onsite. 
These assumptions dramatically reduce the cost and schedule for decommissioning the facilities. Direct program 
management/support is now included in this activity. 

The incorporation of decommissioning into the Environmental Restoration program has resulted in a change in the 
way that eventual cleanup of the K-25 Site is accomplished. Because this is not reflected in the existing program 
baseline estimate, discrepancies exist between projects listed in this report (and therefore milestones) and those on the 
prioritization schedule. The costs and schedules of implementation in the baseline are being revised to reflect the 
latest program guidelines and planning, but the changes were not available in time to be shown in this report. 

The FY 1996 Baseline Environmental Management Report estimates for Waste Management program activities at K-
25 Site now include: proportionate shares of centralized mixed waste program costs (previously all reported under K-
25 Site, reflecting how funds are managed); decommissioning costs for currently operating and planned Waste 
Management-owned facilities; increased use of offsite facilities for low-level waste and low-level mixed waste 
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disposal; and reduced waste projections from the Environmental Restoration program. Collectively, these changes 
reduced estimated Waste Management program costs by lllmost 75 percent. 

The major difference between the FY 1995 Baseline Environmental Management Report and this report in regard to 
landlord costs is the timing of the start of the decommissioning activities. The FY 1995 estimate assumed that there 
would be several decades of landlord activities and surveillance and maintenance before funds became available for 
decommissioning. In this estimate, the work is scheduled to begin in FY 1998. This greatly reduces the costs for 
landlord activities at the site. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in 
Change in 

Life Cycle Life Cycle Dollars 
Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -

Environmental Restoration 8,812,471 116,700 4,465,584 -4,230,187 -49 

Waste Management 6,565,825 104,600 1,691,141 -4,770,084 -74 

Landlord 1,735,864 19,100 1,129,395 -587,369 -34 

Program Management 2 3,362,200 13,600 - - -

Site Total 20,476,360 254,000 7,286,120 -12,936,240 -64 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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OAK RIDGE NATIONAL LABORATORY 

The Oak Ridge National Laboratory occupies approximately 1,160 hectares (2,900 acres) within the Oak Ridge 
Reservation in Melton and Bethel Valleys, approximately 16 kilometers ( 10 miles) southwest of downtown Oak 
Ridge, Tennessee. To view the Locality Map for the Oak Ridge National Laboratory, see the Oak Ridge Associated 
Universities Program site summary. 

and Faciity Stabiization 

Enlltronmental Restoration 

Waste Management 

Total 

t996 
1997 Congressional Request 

Nuclear Material and Faclity Stabiization 
Environmental Restoration 

Waste Management 
Total 

Nuclear Material and FaciNty StabiHzation 

Environmental Restoration 
Waste Management 
Total 

Nuclear Material and FaciHty Stabilzatlon 
Environmental Restoration 
Waste Management 
Total 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fY 1 816·2QRP 2QQ5 2Q1Q 2Q15 agag 2Q25 

11,875 8,854 10,886 9,048 3,448 

63,233 79,613 161,973 166,882 199,829 80,850 
102,940 92,318 81,739 80,559 63,481 49,953 

178,047 180,786 254,598 256,489 266,758 130,803 

ey aga5 ageg 2Q45 agag 2Q55 agog 

52,882 41,597 17,219 
45,197 45,565 45,565 45,565 45,565 45,585 
98,079 87,161 62,783 45,565 45,565 45,565 

eyagzq 2QZ5 a gnp agn;; a gag agp§ 

29,202 
29,202 

Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

FACILITY MISSION 

agag 

110,431 
49,322 

159,753 

39§5 

29,202 
29,202 

21QQ I i'e pys!s• 
220,559 

4,872,547 
4,258,677 
9,351,784 

Weapons research facilities were established at the site of the Oak Ridge National Laboratory in 1943 as part of the 
World War II Manhattan Project. The Laboratory's original mission was to produce and chemically separate the first 
gram quantities of plutonium as part of the national effort to produce the atomic bomb. As its role in the development 
of nuclear weapons decreased over time, the scope of its work expanded to include production of isotopes, 
fundamental research in a variety of sciences, research involving hazardous and radioactive materials, environmental 
research, and radioactive waste disposal. 

Oak Ridge National Laboratory is one of the country's largest multidisciplinary and multiprogram laboratories and 
research facilities. Its primary mission is to perform leading-edge nonweapons research and development. This 
includes conducting applied research and engineering development in support of Department of Energy programs in 
nuclear fusion and fission, energy conservation, fossil fuels, and other energy technologies, as well as performing 
basic scientific research in selected areas of the physical, life, and environmental sciences. Other missions include 
contributing to the national initiative to improve science and mathematics education. In addition to the primary 
mission, environmental management activities are ongoing at the site. Continuing environmental restoration activities 
assess the condition and contamination of sites and facilities to determine how the contamination can be contained or 
cleaned up. 
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Since its establishment in 1943, operations at Oak Ridge National Laboratory have produced facilities, soils and 
water contaminated with radionuclides, heavy metals, and chemicals. In December 1989, the Oak Ridge National 
Laboratory was placed on the U.S. Environmental Protection Agency's National Priorities List as a part of the Oak 
Ridge Reservation. In January 1992, the Department of Energy, the Environmental Protection Agency Region IV, 
and the State of Tennessee signed a Federal Facilities Agreement that provided a framework for environmental 
restoration activities at the Laboratory. Presently, containment and cleanup are occurring according to priorities set 
by the evaluation of risk to the public and the environment. Facilities that the Laboratory no longer needs are being 
stabilized for future decommissioning and decontamination. 

Waste management facilities operate onsite to either treat, store, or dispose of waste generated by ongoing operations 
and environmental cleanup, or to prepare waste for transfer offsite for treatment, storage, or disposal. Waste 
management follows the requirements of the Resource Conservation and Recovery Act, Department of Energy Orders, 
and other federal and state laws. As required by the Federal Facility Compliance Act, the Oak Ridge Reservation 
submitted a Site Treatment Plan. The State of Tennessee issued a Unilateral Order for compliance with the schedules 
and milestones in the Site Treatment Plan for mixed waste. 

The Oak Ridge National Laboratory is expected to remain an important national research and development facility 
well into the future. Although ultimate use of the site is unclear, long-term surveillance, maintenance, and 
institutional controls, which are expected to continue indefinitely, will limit future uses. The Department's Office of 
Energy Research is the landlord of the Oak Ridge National Laboratory, and this report assumes it will remain in that 
capacity for the life cycle of this estimate. 
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FUTURE USE 

The Department of Energy has been developing strategic plans for the ultimate use of the Oak Ridge Reservation and 
the Oak Ridge National Laboratory through the Common Ground Process. This stakeholder-driven process will 
determine preferred land-use options for the Oak Ridge Reservation, so that cleanup operations will be based on the 
most likely and acceptable land uses. The Department of Energy's recommended land uses are used for planning 
facility use and reuse for the next 25 years. The 25-year period was chosen based on realistic land-use planning in 
projecting long-term use of Oak Ridge Reservation sites and facilities. The Department of Energy will revise land use 
at the Oak Ridge Reservation regularly to reflect recommended changes and new information. The land-use 
recommendations are the basis for cleanup actions that are effective in terms of cost and risk management while 
taking into account the preferences of the stakeholders. The Common Ground Report is scheduled for completion by 
the end of FY 1995. This report uses the same assumptions in the 25-year period for the rest of the life cycle covered 
by this report. 

The proposed future land-use designations for Oak Ridge National Laboratory are: Industrial use, Controlled Access, 
and Open Space/Wildlife Management. These proposed land uses are illustrated in the Future Use Map, which can be 
found in the Oak Ridge Associated Universities site summary. 

In some places, clean areas surround isolated areas of contamination. Cleanup efforts would return these areas to a 
level of contamination compatible with projected use for the surrounding area. 

The Industrial use category applies to those areas that are currently in use or identified by the Laboratory for proposed 
facilities for research and development, operations, or support. These sites will remain under government control, 
with administrative and engineering controls to protect worker health and safety. 

The existing inactive buried waste areas result from historic practices (for example, shallow land burial). Because of 
the complexity and expense of removing the legacy buried waste, this estimate assumes that most of it will remain in 
its current location indefinitely, until more effective technologies and alternative disposal locations are identified and 
available. Therefore, the future-use category designation will remain Controlled Access. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

A total of 70 facilities at the Oak Ridge National Laboratory and facilities that the Laboratory operates at the Y -12 
Plant are scheduled to enter the Nuclear Material and Facility Stabilization program. Nineteen of these facilities that 
were formerly used to produce radioactive isotopes for a variety of purposes, began the process of 
stabilization/deactivation in FY 1994. In FY 1996, an additional 31 facilities received a high threat score in the 
Surplus Facilities Inventory Assessment and were added to the program. They are currently in a pre-stabilization 
surveillance and maintenance phase. Although additional facilities may transfer to the Environmental Management 
program over time, the report only makes estimates for those facilities that are now or are projected to be surplused 
over the next five years. A total of seven scheduling transfer units have been identified for current surplus facilities. 

These scheduling transfer units define projects that will accomplish stabilization and deactivation actions reducing 
environmental, health, and safety risks; consolidating and removing waste inventories; and reducing surveillance and 
maintenance costs as facilities are prepared for decommissioning. Although alternate uses are also pursued during the 
process, this report assumes that all of the facilities will be transferred to the Environmental Restoration program for 
decommissioning following completion of actions by the Nuclear Material and Facility Stabilization program. This 
report also assumes that all Nuclear Material and Facility Stabilization activities will be complete by FY 2018. 
Descriptions of these scheduling transfer units are provided below. 

Scheduling Transfer Unit 1, or the Oak Ridge National Laboratory Isotopes project, includes 19 former isotope 
production facilities that contain contaminated hot cells, lab hoods, radioactive isotope inventories, radioactive waste, 
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and active instrumentation and utilities systems. Nuclear Material and Facility Stabilization activities associated with 
this scheduling transfer unit began in FY 1994 and are expected to be complete by FY 2000. 

Scheduling Transfer Unit 2, or the Oak Ridge National Laboratory "High Rankers" project, includes 31 facilities that 
received a high threat score in the Surplus Facilities Inventory Assessment. Major facilities include the Tower 
Shielding Facility and·reactor; the Bulk Shielding Reactor; the Integrated Processing Demonstration Facility; and the 
High Radiation Level Analytical Facility. The other 27 facilities are associated ancillary facilities. According to this 
baseline report, Energy Research completed stabilization actions in these facilities prior to their transfer to the Nuclear 
Material and Facility Stabilization program. This estimate assumes that Nuclear Material and Facility Stabilization 
activities associated with this scheduling transfer unit will begin in FY 1996 and will be completed by FY 2004. 

Scheduling Transfer Unit 11, or the Oak Ridge National Laboratory "Medium Rankers" project, includes five 
facilities that received a medium threat score in the Surplus Facilities Inventory Assessment. These are Building 
2017-East Research Service Satellite Shop; Building 3121-Cell Off-Gas Filter House; Building 3531-Greenhouse; 
Building 3597-Hot Garden Storage; and Building 7819-Interim Decontamination Building. This report assumes that 
Energy Research completed some stabilization actions in these facilities prior to their transfer to the Nuclear Material 
and Facility Stabilization program. This report also assumes that Nuclear Material and Facility Stabilization 
activities associated with this scheduling transfer unit will begin in FY 2003 and be will completed by FY 2011. 

Nuclear Material and Facility Stabilization Waste Type and Volume Table 

Nuclear Material and Facility Stabilization Waste Type Generated Total Generation 
(Cubic Meters) 

~u~;lear Material and Facility Stabilization Low-Level Mixed Waste 284 
roJects Low-Level Waste 1,147 

Hazardous Waste 260 

Scheduling Transfer Unit 12 includes the Biology Building, a 53 ,940-sq uare meter ( 64, 18 8 -square yard) laboratory 
facility located at the Y-12 plant that has been used for biological research experiments. Contaminants include lead, 
polychlorinated biphenyls, and fixed alpha contamination. This estimate assumes that Nuclear Material and Facility 
Stabilization activities associated with this scheduling transfer unit will begin in FY 2003 and will be completed by 
FY 2018. 

Scheduling Transfer Unit 13, or the Oak Ridge National Laboratory at Y -12 "Medium Rankers" project, consists of 
seven fusion energy experiments in the 9201-3 facility, a 96 cyclotron in building 9204-2A, a curium handling glove 
box in building 9204-3, and four tanks associated with these previous operations. This report assumes that Energy 
Research completed some stabilization activities for all facilities. This report also assumes that Nuclear Material and 
Facility Stabilization activities associated with this scheduling transfer unit will begin in FY 2003 and will be 
completed by FY 2009. 

Major Nuclear Material and Facility Stabilization Activity Milestones 

Scheduling Transfer Unit I 
Scheduling Transfer Unit 2 
Scheduling Transfer Unit I I 
Scheduling Transfer Unit 12 
Scheduling Transfer Unit I 3 
Scheduling Transfer Unit 14 
Scheduling Transfer Unit I !I 
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Scheduling Transfer Unit 14, or the Oak Ridge National Laboratory "Low Rankers I" project, consists of nine 
facilities that received a low threat score in the Surplus Facilities Inventory Assessment. The facilities include three 
storage buildings, a stack, two tanks and three others. This report assumes that Energy Research completed some 
stabilization activities for all facilities. This report also assumes that Nuclear Material and Facility Stabilization 
activities associated with this scheduling transfer unit will begin in FY 2004 and will be completed by FY 20 I 0. 

Scheduling Transfer Unit 15, or the Oak Ridge National Laboratory "Low Rankers 2" project, consists of four 
facilities that received a low threat score in the Surplus Facilities Inventory Assessment. It includes a hydrofracture 
facility, three other facilities, and Buildings 2000, 2001 and 2024. This report assumes that Energy Research 
completed some stabilization activities for all facilities. This report also assumes that Nuclear Material and Facility 
Stabilization activities associated with this scheduling transfer unit will begin in FY 2005 and will be completed by 
FY2014. 

The scope of the site's Waste Management program includes all costs associated with treating, storing, and disposing 
of waste that leaves the areas of contamination. This estimate assumes that there will be no associated costs for 
program management/support for the Nuclear Material and Facility Stabilization program at the Oak Ridge National 
Laboratory. With the exception of Scheduling Transfer Unit I, cost estimates for all scheduling transfer units were 
determined using parametric models. Cost estimates for Scheduling Transfer Unit I were extracted from the project 
baseline. 

PRE-DEACTIVATION/STABILIZATION SURVEILLANCE AND MAINTENANCE 

Pre-deactivation/stabilization surveillance and maintenance activities will focus on monitoring and repairing facilities. 
These activities will be reviewed and revised appropriate with intended future Nuclear Material and Facility 
Stabilization program actions. Currently, these activities are only planned for Scheduling Transfer Unit I2. 

STABILIZATION 

Stabilization activities currently planned at Scheduling Transfer Unit I2 will focus on required corrections for 
asbestos, hazardous chemicals, and polychlorinated biphenyls. All stabilization activities at Scheduling Transfer 
Units II, 13, and 15 will focus on high priority problems and limited decontamination and corrections for hazardous 
and mixed waste. This estimate assumes that stabilization activities for all applicable scheduling transfer units will be 
completed by FY 20IO. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Post-stabilization surveillance and maintenance activities at Scheduling Transfer Units 2, II, 12, I3, 14, and I5 will 
focus on required health checks, monitoring and repairing instrumentation, and maintaining the facilities until 
deactivation begins. Currently, post-stabilization surveillance and maintenance activities for 31 facilities at 
Scheduling Transfer Unit 2 are scheduled to begin in FY 1996. This estimate assumes that post-stabilization 
surveillance and maintenance activities at all applicable scheduling transfer units will be complete by FY 2012. 

DEACTIVATION 

Deactivation activities at Scheduling Transfer Unit 1 currently focus on removing radioactive isotope inventories and 
performing limited decontamination to reduce background levels, reducing or eliminating instrumentation and utilities, 
and removing waste and recyclable materials. This estimate assumes that deactivation activities at Scheduling 
Transfer Unit 1 will be completed by FY 1999. Current plans for deactivating Scheduling Transfer Unit 2 will focus 
on two priorities: (1) fuel removal from the Tower Shielding Reactor and the Bulk Shielding Reactor and its eventual 
transfer to the Savannah River Site; and (2) removal of the four 315 foot towers. All other deactivation activities at 
the Oak Ridge National Laboratory will include limited decontamination, instrumentation and utility consolidation or 
elimination, and waste and recyclable material removal. This estimate assumes that deactivation activities for all 
applicable scheduling transfer units will be completed by FY 20 I7. 
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POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

Post-deactivation surveillance and maintenance will consist of required monitoring and maintenance of facilities for 
all scheduling transfer units until they are transferred to the Environmental Restoration decommissioning program. 
This estimate assumes that post-deactivation surveillance and maintenance for all applicable scheduling transfer units 
will be complete by FY 2018. 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FY'IIt2229 2QQ' 2Q1Q 2Qlft i932 agar; 
Pre·Stab. Surveil. and Maintenance 5,170 3,447 
Stabllzation 405 5,170 
Post-Stab. Surveil. and Maintenance 2,349 140 677 3,447 
Deactivation 9,312 2,669 1,569 5,462 3,104 
Post·Deact. Surveil. and Maintenance 214 470 23 140 344 

lpta' 1J A?§ AA§4 lQHA§ ftMft 311A 
• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

ENVIRONMENTAL RESTORATION 

a gag 
43,085 
27,876 
33,064 

110,579 
5,955 

??Q §§B 

As a result of the 1992 Federal Facilities Agreement, the Environmental Restoration program has identified 
approximately 350 sites contaminated with radioactivity or hazardous chemicals. Because of the large number of 
contaminated sites and the complexity of the hydrologic conditions at Oak Ridge, these sites have been combined into 
20 waste area groupings at the Oak Ridge National Laboratory. These waste area groupings are generally defined by 
small watersheds containing contiguous and similar waste sites. In some cases, consolidation of individual sites is 
necessary because they are hydrologically inseparable. This allows perimeter monitoring of both ground water and 
surface water and the development of a response that protects human health and the environment. 

Waste area groupings comprise one or more operable units. Several solid waste management units, such as storage 
areas for hazardous solid waste, can be combined into an single operable unit. Most of the these units are related to 
the fact that Laboratory operations manage both solid and liquid radioactive waste. 

Of the 20 waste area groupings identified at the Oak Ridge National Laboratory, 13 have been identified as potential 
contaminant sources. Nine of these currently have active projects in the Environmental Restoration program, 
including Waste Area Groupings 1, 2, 4, 5, 6, 7, 10, 11, and 13. The Laboratory's Ground-water program is also an 
active project. For the purpose of this report, waste area groupings at the Laboratory are consolidated according to 
geographical location. For instance, the Bethel Valley Area includes Waste Area Groupings 1 and 3; the Melton 
Valley Area includes Waste Area Groupings 2, and 4, 5, 6, 7, 8, 9, 10; and the External Areas include Waste Area 
Groupings 11 and 13. The Ground-Water and Decommissioning programs are considered separate project areas. 
Except for Waste Area Grouping 2, all waste area groupings are sources of contaminants for other areas. As each of 
the contaminant-source waste area groupings is characterized, small operable units are identified and priorities are set 
for remediation. 

For the most part, large volumes of radioactively contaminated soils and contaminated facilities to be decommissioned 
will be stabilized in place within the area of contamination. Remedial action waste to be managed outside the area of 
contamination include hazardous and mixed waste, some radioactive sludges in tanks and surface impoundments, 
radioactively contaminated soil hot spots that can be excavated, and some investigation-derived waste such as 
decontamination fluids and disposable personal protective equipment. 

Several facilities no longer needed by the Office of Energy Research have been transferred to the Environmental 
Restoration program for surveillance and monitoring and decommissioning. In addition, this report assumes that the 
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facilit~es identified in the Nuclear Material and Facility Stabilization program section of the report will ultimately be 
transferred to the Environmental Restoration program for decommissioning. In most cases, the report also assumes 
that these facilities will be cleaned up for free release or demolished so that the area can be reused. 

Although the Environmental Restoration program's primary mission is to remediate contaminated sites and 
decommission facilities, it may also be responsible for some of the associated costs for treatment, storage, and 
disposal for some of its activities. To manage the waste associated with environmental restoration activities, onsite 
and commercial options are evaluated. Evaluations are based on the activities conducted, the risk associated with 
those activities, and the cost of onsite versus commercial capability. In performing these option evaluations, the 
Environmental Restoration program, with the support of the Waste Management program, prepares waste 
management plans, and develops project specifications and waste management documentation. 

If waste treatment, storage, and disposal is to be performed onsite, all associated activities and costs are included 
within the scope of the Waste Management program. Because offsite treatment, storage, and disposal costs can 
appear in either Environmental Restoration or Waste Management program estimates, each of the area discussions 
below will identify the organization that is responsible for associated costs. 

Bethel Valley Area 
Assessment 
Remedial Action 

Melton Valley Area 
Assessment 
Remedial Action 

External Areas 
Assessment 
Remedial Action 

Growtd-water Program 
Remedial Action 

Decommissioning Area Actions 
Assessment 
Facility Decommissioning 

Major Environmental Restoration Milestones 

TASK 

Long-Term Surveillance and Monitoring 

Bethel Valley Area 

COMPLETION DATE 
Fiscal Year 

2035 
2035 

2040 
2035 

2030 
2040 

2030 

2040 
2045 
2045 

The Bethel Valley Area includes both Waste Area Groupings 1 and 3. Waste Area Grouping 1, the Laboratory's main 
plant area, lies within the Bethel Valley portion of the White Oak Creek drainage basin. The total area of the basin is 
about 826 hectares (2,040 acres). Waste Area Grouping 3 is approximately 1 kilometer (0.6 mile) west of the main 
plant area. 

ASSESSMENT 
Waste Area Grouping 1 is divided into ten operable units and contains approximately half the remedial action sites 
identified to date. These operable units include: the Gunite and Associated Tanks, the Surface Impoundments, Core 
Hole 8, and Liquid Low-Level Radioactive Waste Tanks. Most of these sites were used to collect and store low-level 
waste in tanks, ponds, and waste treatment facilities; however, some also include landfills and spill and leak sites 
identified during the last 40 years. Contaminated ground water from some of these sites reaches White Oak Creek 
and its tributaries through seeps. The 12 Gunite Tanks, centrally located in Waste Area Grouping 1, received liquid 
radioactive waste from research activities conducted from 1943 through the late 1970s. These tanks contain an 
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estimated 95 percent of the radioactivity inventory in Waste Area Grouping 1. Because this grouping hosts an 
operating multifunctional site with a large work force, remediation will be technically and logistically complex. 

A Phase I Remedial Investigation on Waste Area Grouping 1 was completed in FY 1992. Instead of preparing a 
Feasibility Study for the entire grouping, assessment of each operable unit will proceed independently. This report 
assumes that some of the operable units will require additional Remedial Investigations (Phase IT), while others will 
proceed directly to an alternatives evaluation and decision document. This report also assumes that Phase IT 
investigations will be complete in FY 2030, and that ground-water assessments will continue until FY 2009. This 
baseline report assumes that assessments for Waste Area Grouping 1 will be completed by FY 2035. 

Waste Area Grouping 3 includes Solid Waste Storage Area 3, a closed scrap-metal yard, and an active landfill. Solid 
Waste Storage Area 3 and the closed scrap-metal yard are inactive landfills known to contain radioactive solid waste 
and surplus materials generated at Oak Ridge from 1946 to 1979. The active landfill, opened in 1975, is used to 
dispose of uncontaminated construction materials and steam plant fly ash. Since Waste Area Grouping 3 is located 
along a drainage divide, most surface and ground water discharges into White Oak Creek, and Raccoon Creek. This 
baseline report assumes that a Remedial Investigation/Feasibility Study will be required and that assessment for 
Waste Area Grouping 3 will be completed by FY 2020. 

This baseline report assumes that assessments for all Bethel Valley Area waste area groupings will be completed by 
FY2035. 

REMEDIAL ACTION 

This report assumes that each of the ten operable units within Waste Area Grouping 1 has its own remediation 
process and schedule. Remedial actions have been completed successfully to mitigate the contaminant plume at Core 
Hole 8. Other remedial actions will be performed in the near future at the Gunite and Associated Tanks and the 
Surface Impoundments operable units. Final remediation' of the ground water, pipelines, and storm drains in Waste 
Area Grouping 1 and sediments in White Oak Creek will be deferred until other contaminant sources and soil units 
have been remediated. 

The Gunite and Associated Tanks area comprises three separate tank groups: South Tank Farm Waste Tanks, North 
Tank Farm Waste Tanks, and Building 3550 Laboratory Waste Tanks. At this operable unit, Phase IT tank sludge 
sampling involves using a floating boom that deploys a clamshell sampling device to obtain sludge and debris 
samples anywhere on the tank bottom. The boom will also deploy a new underwater camera system that will videotape 
the conditions on the tank floor, walls, and dome. The floating boom successfully collected sludge and debris 
samples. Planning is under way to perform necessary maintenance work on the tank Cold Test Facility at Waste Area 
Grouping 5 for use on cold tests of sluicing and/or sampling equipment. Design packages have been issued for the 
site preparation and facility modifications required for two tanks in the North Tank Farm. Technical specifications 
have been issued for the modified light duty robotic utility arm intended for use in collecting samples and moving 
sluicing equipment around within the tank. The Waste Management and Technology Development programs are 
actively involved in the Gunite Tanks project, which will ensure that technologies and facilities necessary to remove 
and treat the waste are available when required. This estimate assumes that remedial action at this operable unit will 
be complete in FY 2010. 

The Surface Impoundments Operable Unit consists of four surface impoundments located in the south central portion 
of the Bethel Valley Oak Ridge National Laboratory facilities complex. Remediation is being conducted as a 
Streamlined Approach for Environmental Restoration Pilot, which is one of only five such projects at Department of 
Energy sites across the United States. Principal radionuclide contaminants are strontium-90, cesium-137, and tritium. 
A bentonite blanket was installed in January 1995 to control the seepage from the impoundments to White Oak Creek. 
The draft of the Remedial Investigation/Feasibility Study includes a new alternative to build a consolidation cell on 
the operable unit to facilitate remediation of other Oak Ridge National Laboratory impoundments. As part of the 
Pilot initiative, preparations have been initiated for an independent commerciaVindustrial cost estimate for 
remediation of the surface impoundments, using the alternatives identified by the Feasibility Study. 
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In addition, effluent from certain impoundments and above- and below-grade collection sumps at the Laboratory is 
pumped to the Process Waste Treatment Plant, which the Waste Management program operates for treatment prior to 
release. The Surface Impoundments operable unit will also take the Equalization Basin and Process Waste Ponds out 
of service. These areas will require construction of additional surge capacity. The Process Waste Treatment Plant 
Surge Capacity Upgrade will provide improved surge capacity for the Process Waste Treatment Plant. The addition 
of a 3.8 million-liter (1 million-gallon) tank with transfer pumps and a jet mixer installed in a concrete dike will 
ensure this additional capacity. Significant construction progress continues, including principal completion of the 2.5 
million-liter (650,000-gallon) concrete containment basin. This report assumes that construction and upgrades at the 
Process Waste Treatment Plant will be completed by FY 2002. This estimate assumes that the Waste Management 
program will perform this work. This baseline report assumes that remedial action at the Surface Impoundments 
Operable Unit will be completed by FY 2002. 

Waste Area Grouping 1 ground-water activities focus on shallow ground water that discharges to surface streams 
within this grouping. The potential exists for contaminant migration from various sources within Waste Area 
Grouping 1 through both shallow and deeper ground water to off-waste area grouping receptors. This project is 
entering into a period of monitoring and characterization to identify contaminant sources and their migration 
pathways, with the objective of identifying potential locations for early actions. Analytical results from the first round 
of sampling suggest that contaminant concentrations are increasing, particularly in the western portion of the plant. 
This report assumes that remedial actions for ground water will be completed by FY 2010. 

The Core Hole 8 plume of contaminated ground water was discovered during Phase I ground-water investigations. A 
system was designed to collect, transfer, and treat contaminated ground water from an underground stream before it 
entered the storm sewer system and discharged to surface water. From three catch drains, the ground water is pumped 
to the Process Waste Treatment Plant, which is operated by the Waste Management program, where contaminants are 
removed and the treated water is released. The pumping system became operational on March 31, 1995. This 
baseline report assumes that ground-water monitoring at the Core Hole 8 plume will be completed by FY 2006. 

The inactive Liquid Low-Level Radioactive Waste Tanks Operable Unit includes tanks that are no longer in use and 
are classified as removed from service. Liquids and sludges remain in many of the tanks, with several tanks receiving 
in-leakage from ground water and rainwater. These tanks are physically located in Waste Area Groupings 1, 5, 8, and 
9. A streamlined remediation approach has been used that combines the Comprehensive Environmental Response, 
Compensation, and Liability Act Site Investigation, Remedial Investigation/Feasibility Study, and Proposed Plan 
documents into a single unified Proposed Plan for groups of inactive tanks termed batches. Field investigation 
activities began on four of the inactive low-level liquid waste tanks. After a health physics survey has been 
completed, each tank found to contain liquids (and its vault) will be sampled and videotaped to determine the 
condition of the tank and document the configuration. The Environmental Restoration program used existing 
environmental safety and health and other required documentation, which will result in a significant savings in the site 
investigation. Because the risk from these first four tanks has been determined to be within acceptable limits, there 
will be no Comprehensive Environmental Response, Compensation, and Liability Act driver for this batch. The 
regulators have given verbal approval to proceed with removal or in-place stabilization of these tanks as a 
maintenance activity rather than a Comprehensive Environmental Response, Compensation, and Liability Act activity. 
Removal, if required, will be coordinated with the Waste Management program. 

The Liquid Low-Level Radioactive Waste Tanks Operable Unit also addresses tank systems included under Appendix 
F of the Federal Facilities Agreement. The stated objective of the Federal Facilities Agreement as it relates to the tank 
systems in Appendix F is to ensure structural integrity, containment, detection of releases, and source control pending 
final remedial action at the site. The Agreement requires the immediate removal of leaking low-level liquid waste tank 
systems from service. It also requires that low-level liquid waste tank systems that do not meet the design and 
performance requirements established for secondary containment and leak detection be either upgraded or replaced. A 
number of ongoing activities provide testing, maintenance, and upgrades to the Liquid Low-level Waste Tank 
systems. The final required remedial actions at this operable unit involve some source removal, but most of the 
contaminants will be contained in place. This baseline report assumes that remedial action at the Liquid Low-level 
Radioactive Waste Tanks will be completed by FY 2030. 
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This report assumes that the government and the private sector will continue to use the main plant area at Oak Ridge 
National Laboratory for active research and development operations. The remediated sites within Waste Area 
Grouping 1 will either be released to or restricted from these active research operations, depending on residual risks 
associated with contamination left in place. This baseline report assumes that remedial action at Waste Area 
Grouping 1 will be completed by FY 2035. 

Waste Area Grouping 3 has been determined to pose low risk to human health and the environment, and no actions 
are planned for the immediate future. However, this estimate assumes that future remedial actions will involve 
containment of the waste in place and installation of a cap. Waste generated by environmental restoration activities at 
Waste Area Grouping 3 consists of uncontaminated construction materials and steam plant fly ash. This report 
assumes that this waste will remain in place. This baseline report assumes that remedial actions for Waste Area 
Grouping 3 will be completed by FY 2025. 

This baseline report assumes that approximately 6,696 cubic meters (8,772 cubic yards) of solid low-level radioactive 
waste and 27,778 cubic meters (36,389 cubic yards) of solid low-level mixed waste (mostly soil), and 4,358 cubic 
meters (5,709 cubic yards) of sanitary waste generated at the Bethel Valley Area will be left in place. This report also 
assumes that approximately 127,615 cubic meters (167, 176 cubic yards) of low-level radioactive liquids, ground 
water and wastewater generated by these activities will be transferred to the Waste Management program for 
treatment, storage and disposal, along with small quantities of hazardous waste, low-level waste solids (mostly 
paper/cloth), and sanitary waste liquids and solids. 

This baseline report assumes that remedial actions for all Bethel Valley Area waste area groupings will be completed 
byFY2035. 

Melton Valley Area 

The Melton Valley Area includes Waste Area Groupings 2, 4, 5, 6, 7, 8, 9 and 10. Waste Area Grouping 2 is located 
approximately 2.4 kilometers ( 1.5 miles) southwest of the main plant area. Waste Area Grouping 4 is located 
approximately 0.8 kilometers (0.5 mile) southwest of the Laboratory's main plant. Waste Area Grouping 5 and 10 are 
located approximately 1.6 kilometers (1 mile) south of the main plant area. Waste Area Grouping 6 is located north of 
White Oak Lake, approximately 2 kilometers ( 1.2 miles) south of the Laboratory's main plant. Waste Area Grouping 
7 is approximately 1.6 kilometers (1 mile) south of the Laboratory's main plant area. Waste Area Grouping 8 is 
located approximately 1 kilometer (0.6 mile) south of the main plant. Waste Area Grouping 9 includes the area 
surrounding the Homogeneous Reactor Experiment, approximately 1 kilometer (0.6 miles) southwest of the main 
plant area. 

ASSESSMENT 
Waste Area Grouping 2 includes two sites. The first site consists of the area encompassed by the stream channels and 
floodplain areas of White Oak Creek and Melton Branch; the second site includes White Oak Lake, White Oak Lake 
Dam, and the White Oak Creek Embayment prior to confluence with the Clinch River. White Oak Creek, White Oak 
Lake, and its tributaries represent the major drainage system for Oak Ridge National Laboratory and the surrounding 
facilities. 

White Oak Creek and its tributaries are located in both the Melton and Bethel Valleys. White Oak Creek flows into 
the Clinch River. White Oak Lake is formed by White Oak Lake Dam and is approximately 3.2 kilometers (2 miles) 
south of the Oak Ridge National Laboratory main complex. White Oak Lake is a surface impoundment that serves as 
a final settling basin for particle-reactive contaminants from Oak Ridge National Laboratory. White Oak Creek 
Embayment encompasses the area downstream of White Oak Lake Dam to the confluence of White Oak Creek with 
the Clinch River. 
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Contaminants of concern identified to date within Waste Area Grouping 2 are strontium-90; cesium-137; cobalt-60; 
thorium; uranium; transuranics; metals (mercury, zinc, and chromium); and some organic compounds (including 
polychlorinated biphenyls) located primarily in bottom sediments. These contaminants have migrated from sources 
within Waste Area Groupings 1 and 3 through 9. Consequently, Waste Area Grouping 2 is considered both an 
"integrator" and conduit for contaminants moving through the surface-water system to White Oak Creek and to offsite 
areas. Site-wide surface-water assessment activities and ground-water assessment activities continue. Strontium-90 
and tritium analyses of all surface-water samples collected during FY 1994 have been assessed to evaluate the relative 
contributions to human health risks of discrete and nondiscrete sources throughout the waste area groupings, during 
both baseflow and stormflow conditions in wet and dry seasons. The data will provide guidance for future seep and 
tributary sampling efforts conducted in the surface-water program to evaluate changes in source strengths, as well as 
provide a basis for prioritizing corrective actions. 

Piezometer and well sampling are ongoing to supplement the ground-water data base. This data will supplement the 
ground-water data base in the area of potential offsite flux of contaminants and provide data to assess potential offsite 
receptors of human health risk. 

Work in flood plain soil characterization, White Oak Lake bathymetry, erosion rates, and Intermediate Holding Pond 
radiological inventory has been completed. Constituent investigations on activities that are to be part of the Phase I 
Remedial Investigation Report will be used to evaluate the potential for offsite transport of contaminated sediment 
and for uptake of contamination by biota. 

Hydrologic modeling of the White Oak Creek system and compilation of data for simulation of floods with 50-year 
retum frequency estimates have been completed. This work was performed to quantify the potential of extreme storm 
events for transporting radioactively contaminated sediment into the Clinch River and potentially exposing the offsite 
public to unacceptable health risk. Collection of bimonthly seep and tributary transect samples for radionuclide 
analysis and sediment core sampling has been completed at the Intermediate Pond site. 

Samples also were collected for three wet-season storms in support of the Waste Area Grouping 4 source 
characterization activity. Indicator analyses were run to identify samples for subsequent complete analysis for 
strontium-90, tritium, and gamma activity, which produced significant cost savings by avoiding excessive analyses. 
The results will establish baseline conditions against which post-construction fluxes will be measured to establish the 
efficiency of corrective actions. 

The. Tennessee Department of Environment and Conservation and the U.S. Environmental Protection Agency, Region 
IV approved the FY 1995 Remedial Investigation Work Plan. The final Phase I Remedial Investigation Report will 
be complete by FY 1996. This baseline report assumes that assessments for Waste Area Grouping 2 will be 
completed by FY 2015. 

Waste Area Grouping 4 includes Solid Waste Storage Area 4, experimental pilot pits in Area 7811, and liquid low
level waste transfer lines connecting them to Solid Waste Storage Area 4. Waste Storage Area 4 was opened in 1951 
for routine burial of solid low-level radioactive waste. From 1955 to 1963, when Oak Ridge was the Southeast 
Regional Burial Ground, Storage Area 4 received a wide variety of poorly characterized waste (including radioactive 
waste) consisting of paper, clothing, equipment, filters, animal carcasses, and laboratory waste. About half of the 
waste was received from 50 institutions, facilities, and locations other than Oak Ridge. The waste was placed in 
trenches, in shallow auger holes, and in ground piles for covering at a later date. 

The major contaminants at Waste Area Grouping 4 are strontium-90, tritium, cesium-137, and a small amount of 
cobalt-60. This grouping is a major contributor of strontium-90 and tritium to the White Oak Creek, accounting for 
approximately 18 percent of the strontium-90 discharge observed at White Oak Dam over the past three years. 
Moreover, approximately 70 percent ofthe strontium-90 discharge from Waste Area Grouping 4 can be attributed to 
seepage from three discrete areas in which "bathtubbing" occurs in trenches. Bathtubbing occurs when waste trenches 
are flooded from the subsurface during storms or high ground-water conditions, water leaches contaminants out of the 
waste, and contaminated water seeps into the soil at the downgradient end of the trench. 
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A Phase I Site Investigation was conducted to confirm the' location and behavior of bathtub bing trenches. Phase II 
Site Investigation activities, completed in June 1995, were added to further delineate the trench boundaries and 
decrease the total remediation cost. The investigation addressed the conceptual hydrologic model approved for the 
site. This baseline report assumes that assessments for Waste Area Grouping 4 will be completed by FY 2040. 

Waste Area Grouping 5 consists of Solid Waste Storage Area 5 and the surrounding land. Solid Waste Storage Area 
5 opened in 1959, when Solid Waste Storage Area 4 neared capacity, and closed in 1973. Although both the Old 
Hydrofracture Facility and the New Hydrofracture Facility are within this waste area grouping's boundaries, they are 
not included in its scope of work. 

Solid Waste Storage Area 5 includes two distinct areas: Storage Area 5 North and Storage Area 5 South. Storage 
Area 5 North is used mainly for long-term storage of legacy transuranic waste and is currently an active waste 
management facility operated by the Waste Management program. Before 1970, transuranic waste was buried in 
unlined trenches and auger holes. After 1970, retrievable storage was required. Storage Area 5 South was used 
mainly for disposal of low-level radioactive waste. However, an unknown quantity of transuranic waste was buried in 
trenches and auger holes in the south area before of Solid Waste Storage Area 5 North was designated as the 
Transuranic Waste Storage Area. 

Sixteen remediation sites are located within Waste Area Grouping 5, including low-level liquid waste transfer lines 
and leak sites, hydrofracture surface facilities, waste storage tanks, a sludge basin and a holding pond, and a shallow 
land burial ground containing radioactive and hazardous waste (Solid Waste Storage Area 5 South). The major 
contaminants in shallow ground water are strontium-90 and tritium. 

Two separate projects have been completed. The Waste Area Grouping 5 Remedial Investigation collected, analyzed, 
and reported data for use in remediation planning. A second project was completed that collected and treated water 
from two contaminated seeps into Melton Branch that were contributing significant amounts of strontium-90 to White 
Oak Creek. 

Work involving surface-water modeling at Waste Area Grouping 5, a data quality summary, and Baseline Risk 
Assessment were completed. The Remedial Investigation Report was issued to the Tennessee Department of 
Environment and Conservation and the U.S. Environmental Protection Agency on March 30, 1995. This baseline 
report assumes that assessments for Waste Area Grouping 5 will be completed by FY 2030. 

Waste Area Grouping 6 includes Solid Waste Storage Area 6, the Emergency Waste Basin, and the Explosives 
Detonation Trench. Solid Waste Storage Area 6 is located north of White Oak Lake and State Highway 95 and is 
south of the Laboratory's main plant. 

Waste burials started at Solid Waste Storage Area 6 in 1969, and were expanded to full-scale operation in 1973 when 
Solid Waste Storage Area 5 was closed. Approximately 7.6 hectares ( 19 acres) of this 27 .2-hectare ( 68-acre) site 
have been used for waste disposal. Solid Waste Storage Area 6 has received low-level radioactive waste and 
chemical, biological, and mixed waste, including solvents, laboratory glassware and equipment, and protective 
clothing. Changes in disposal techniques occurred in 1986 and 1987. Disposal in unlined trenches was replaced with 
disposal of waste in approved containers, and criteria for waste acceptance were defined and implemented. 

The Emergency Waste Basin was constructed in 1961 for emergency storage of liquid waste that could not be 
discharged into White Oak Creek. The basin has a capacity of 57 million liters (15 million gallons), but has not been 
used to date. Sampling of the basin's small drainage has shown the presence of some radioactivity; however, the 
source of this contamination is currently not known. 

The Explosives Detonation Trench is located in the east central part of Solid Waste Storage Area 6. It was used to 
detonate explosives and shock-sensitive chemicals requiring disposal. Explosive waste was laid in the bottom of the 
trench and detonated with a small plastic explosive charge. No releases are believed to have occurred. 
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Ground-water monitoring stations have been constructed and baseline sampling of ground-water monitoring wells has 
been conducted. Sampling of all Waste Area Grouping 6 seeps and springs was completed and a plan for technical 
demonstration studies was presented to the regulators. 

Comments have been received from the U.S. Environmental Protection Agency and the Tennessee Department of 
Environment and Conservation on the Waste Area Grouping 6 Environmental Monitoring Plan, and responses have 
been incorporated. This baseline report assumes that assessments for Waste Area Grouping 6 will be completed by 
FY 1998. 

The major sites in Waste Area Grouping 7 are seven pits and trenches used from 1951 to 1966 to dispose of liquid 
low-level waste. This waste area grouping also includes a decontamination facility, three leak sites, a storage area 
containing shielded transfer tanks and other equipment, and seven fuel wells used to dispose of acid solutions 
primarily containing enriched uranium from the homogeneous reactor experiment fuel. 

In situ vitrification has been selected as the baseline closure technology for the waste pits and trenches at Waste Area 
Grouping 7. Pit 1 was selected for the demonstration because of its limited size of 900 cubic meters ( 1, 179 cubic 
yards), and radionuclide inventory (87 curies of mixed fission products). With the exception of technology 
demonstration, the formal Comprehensive Environmental Response, Compensation, and Liability Act process on 
Waste Area Grouping 7 has not begun. This baseline report assumes that assessments for Waste Area Grouping 7 
will be completed by FY 2025. 

Waste Area Grouping 8 consists of the inactive Molten-Salt Reactor (included in the Decontamination section of this 
report) and the operating High Flux Isotope Reactor with associated tank and piping systems, six pipeline leak sites 
and an old transfer line, five surface impoundments, a spoils area, and waste storage facilities operated with a 
Resource Conservation and Recovery Act permit. 

Low-level liquid waste and process waste from the reactor facilities are collected in tanks and then pumped to the 
main plant area for storage and treatment. Surface water and ground water from Waste Area Grouping 8 discharge 
into Melton Branch. Waste Area Grouping 8 has not been investigated. However, this report assumes that it poses a 
low risk, and no action is planned in the immediate future. This baseline report assumes that assessments for Waste 
Area Grouping 8 will be completed by FY 2030. 

Waste Area Grouping 9 is composed of four primary contaminated sites: the Homogeneous Reactor Experiment 
settling pond impoundment, two buried liquid low-level waste collection and evaporator tanks, a septic tank, and the 
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Homogeneous Reactor Experiment parking lot. Although the Homogeneous Reactor Experiment building is located 
in Waste Area Grouping 9, it is not included within the scope of Waste Area Grouping 9 remediation estimate. Waste 
Area Grouping 9 has not been investigated. Radionuclide constituents, inventories, and waste volumes are known 
only for the Homogeneous Reactor Experiment settling pond impoundment. However, this report assumes that Waste 
Area Grouping 9 poses a lower risk than many other areas at the Oak Ridge National Laboratory. This baseline 
report assumes that assessments for Waste Area Grouping 9 will be completed by FY 2020. 

Waste Area Grouping 10 consists of injection wells and subsurface grout sheets constructed for hydrofracturing 
experiments conducted in the late 1950s and 1960s, followed by waste disposal operations until 1984. Although the 
facilities built for these experiments, the Old Hydrofracture Facility and the New Hydrofracture Facility, are located in 
Waste Area Grouping 5, they are included in the scope of this waste area grouping. 

In 1959, grout consisting of diatomaceous earth and cement was experimentally injected into an underground shale 
formation to observe the fracture pattern created in the shale and to identify potential operating problems. The site of 
the second hydrofracture experiment is in Waste Area Grouping 8. This experiment was designed to duplicate and to 
scale actual disposal operation; however, radioactive tracers were used instead of actual waste. Bentonite, cement, 
and water tagged with cesium-137 were used in formulating the grout. 

As part of the assessment, a conceptual model is in development based on a review of pressure, radiological, and 
specific conductance data compiled from the sampling of wells associated with the Old Hydrofracture Facility. 
Preliminary data indicate that three of these wells are under artesian pressure and may be providing a pathway for 
contaminated deep ground water to reach zones overlying the waste injection zone, approximately 275 meters (900 
feet) below ground surface. Additional data will be collected from these wells to help estimate flow volumes rising in 
the Old Hydrofracture wells. 

A Site Characterization Summary Report has been submitted to and commented on by the appropriate regulatory 
agencies for the Waste Area Grouping 10 wells that are associated with past waste disposal operations conducted at 
the New Hydrofracture Facility. 

The Plugging and Abandonment Options Analysis Report for Old Hydrofracture Wells in Waste Area Grouping 10 
has been completed. The report will become the basis of a general plugging and abandonment approach for most 
Waste Area Grouping 10 wells and a more focused strategy for the Old Hydrofracture Facility wells which were 
characterized in FY 1994. Wellhead tapping and sampling were initiated for 21 wells associated with the New 
Hydrofracture Facility. This baseline report assumes that assessments for Waste Area Grouping 10 will be completed 
byFY2030. 

This baseline report assumes that assessments for all Melton Valley Area waste area groupings will be completed by 
FY 2040. 

REMEDIAL ACTION 

Conclusions regarding restoring the main weirs in Waste Area Grouping 2 were as follows: the Department of Energy 
should proceed with conventional dredging and cleanup operations in Melton Branch and White Oak Creek as already 
proposed, and it should initiate the regulatory permitting and approval process. 

Six seep sites have been upgraded, and flow measurement instrumentation has been installed in support of the Waste 
Area Grouping 4 engineering projects information center project. Samples from base flow and one storm were 
collected for analysis. The results will identify the sources that contribute the most to downstream strontium-90 
fluxes, thus pinpointing source trenches for subsequent corrective action. 

Interim corrective measures are likely to be implemented for soils and sediments in Waste Area Grouping 2; they have 
been contaminated primarily with cesium-137 and cobalt-60 from upgradient sources and have high priority for 
remediation. Unlike surface water or ground water, these soils and sediments are relatively stationary and do 
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represent a significant potential source of particle-bound contaminants. Assumed interim corrective actions include a 
combination of stabilization (for example, capping or adding simple erosion barriers), removal, and soil solidification 
in-place vitrification. The White Oak Creek Embayment sediment-interaction dam was completed in FY 1992 as a 
time-critical removal action to prevent contaminated White Oak Creek Embayment sediment from being transported 
offsite and into the Clinch River. This report assumes that remedial actions for Waste Area Grouping 2 are scheduled 
between FY 2011 to FY 2020 based on priority. However, because surface water and ground water from all other 
waste area groupings feed into Waste Area Grouping 2, remedial activities could be staged to correspond to the 
remediation of the other waste area groupings. This report assumes that solid low-level waste will be generated 
during the hot sediment stabilization and the final remedial action. All waste generated from the interim and final 
remedial actions at Waste Area Grouping 2 are transferred to the Waste Management program for treatment, storage, 
and disposal. This baseline report assumes that remedial actions for Waste Area Grouping 2 will be completed by FY 
2020. 

The Department has changed the Waste Area Grouping 4 seeps collection and treatment project from a removal action 
to an interim remedial action. It has identified four source trenches that will be grouted to isolate strontium-90-
containing waste from the shallow ground water. This report assumes that the final remediation will be containment 
of the contamination in place and treatment of the wastewater. This baseline report assumes that remedial actions at 
Waste Area Grouping 4 will be completed by FY 2035. 

The Waste Area Grouping 5 Seep areas C and D collection and treatment systems, based on the use of hydrous 
silicate minerals (zeolite) to capture strontium, have been constructed. The Waste Area Grouping 5 Seeps C and D 
Post-Construction Report (D2) and a performance assessment for the removal action were submitted to the Tennessee 
Department of Environment and Conservation and the U.S. Environmental Protection Agency. The Seep C treatment 
system captured 81 rnillicuries of strontium-90 during the months of April and May, which resulted in a 21 percent 
average reduction at White Oak Dam. The Seep D treatment system captured 55.6 millicuries of strontium-90 during 
the months of April and May, which resulted in a 14 percent reduction at White Oak Dam. 

Another early action will be taken to remove sludges from tanks at the Old Hydrofracture Facility, but no other 
remediation is currently planned at this time. This report assumes that the remedial approach for the remainder of 
Waste Area Grouping 5 will include constructing a large-area cap, and hydrologic isolation, such as cut off walls, to 
isolate contaminants at the Solid Waste Storage Area 5 from ground water. This report assumes that the final 
remediation will be containment of the contamination in place and treatment of the wastewater. The Waste 
Management program will be responsible for treating transuranic sludges from the tanks and low-level waste 
wastewater. This baseline report assumes that remedial actions for the remainder of Waste Area Grouping 5 will be 
completed in FY 2020. 

Waste Area Grouping 6 has low priority for remediation because it contributes only about two percent of the risk 
resulting from all the contaminants discharged at White Oak Dam. The public rejected an earlier decision to construct 
a large cap to achieve hydrologic isolation of the buried waste. This waste area grouping will be monitored to track 
the total annual discharges of tritium and strontium-90. 

Construction of the Tumulus I and IT closure cap was completed in October 1994. In addition, well plugging and 
abandonment activities have been completed. A total of 636 wells have been plugged and abandoned. This baseline 
report assumes that No Further Action is required for Waste Area Grouping 6. 

Early remedial actions for Waste Area Grouping 7 include demonstrating in situ soil vitrification and upgrading the 
existing cap and surface drainage to control contaminant migration from all pits and trenches. Remediation will 
include vitrification in waste pits, waste trenches, and auger holes drilled for the Homogeneous Reactor Experiment. 
Each site will then be backfilled, capped, and a French drain will be installed. 

A bench-scale in situ vitrification test was completed in which an estimated 67.5 kilograms (150 pounds) of Oak 
Ridge National Laboratory soil were melted. Testing of the large-scale in situ vitrification equipment was completed 
in preparation for the equipment's shipment to Oak Ridge for the Pit 1 in situ vitrification demonstration. 
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Contaminated soils at the locations of underground pipeline leaks and decontamination facility soils will be excavated, 
consolidated in one place, and capped. The excavated areas will be backfilled with clean soil and revegetated. This 
baseline report assumes that remedial actions for Waste Area Grouping 7 will be completed by FY 2025. 

The anticipated remedial approach for Waste Area Grouping 8 facilities calls for stabilization of contamination in 
place and capping the area as appropriate. Low-level liquid waste and process waste from the reactor facilities are 
collected in tanks and then pumped to the main plant area for storage and treatment at waste management facilities. 
This baseline report assumes that remedial actions for Waste Area Grouping 8 will be completed by FY 2030. 

This report assumes that the technical approach for Waste Area Grouping 9 facilities will involve stabilizing 
contamination in place and capping the area as appropriate. Liquid low-level waste from the tanks will be transferred 
to the Waste Management program liquid low-level waste evaporator facilities located in the main plant area for 
volume reduction and concentrate storage. In addition, a cryogenics technology demonstration is planned for winter 
1996-1997 by a consortium of Environmental Restoration and Technology Development programs, and the U.S. 
Environmental Protection Agency. This baseline report assumes that remedial actions for Waste Area Grouping 9 
will be completed by FY 2025. 

This report assumes that Waste Area Grouping 10 remedial action approach will involve limited plugging and 
abandoning injection wells, deep observation and monitoring wells, and deep boreholes that are not suitable for 
recompletion and use as ground-water monitoring wells. The civil survey of wells (with the exception of wells in the 
Seep C exclusion zone) has been completed. Borehole geophysical logging has also been completed. This baseline 
report assumes that remedial actions for Waste Area Grouping 10 will be completed by FY 2035. 

This baseline report assumes that 30,167 cubic meters (39 ,519 cubic yards) of solid low-level radioactive waste 
(mostly soil) and 1,412 cubic meters (1 ,850 cubic yards) of low-level mixed soil, and 3,300 cubic meters (4,323 cubic 
yards) of sanitary waste generated by remedial actions at the Melton Valley Area will be left in place. This report also 
assumes that 2,890 cubic meters (3,786 cubic yards) of low-level mixed waste sludges will remain in the area of 
containment, and that 317,975 cubic meters (416,547 cubic yards) of low-level radioactive ground water will treated 
and released onsite. 

This report further assumes that approximately 219,916 cubic meters (288,090 cubic yards) of low-level radioactive 
liquids, ground water and wastewater generated by remedial activities will be transferred to the Waste Management 
program for treatment, storage and disposal along with roughly 716 cubic meters (938 cubic yards) of solid low-level 
waste (mostly paper/cloth). This estimate also assumes that the Waste Management program will also receive 
approximately seven cubic meters of liquid (9.2 cubic yards), 28 cubic meters (36.7 cubic yards) of solid low-level 
mixed waste, 12 cubic meters (15.7 cubic yards) of liquid hazardous waste, eight cubic meters (1 0.5 cubic yards) of 
solid hazardous waste, 493 cubic meters (646 cubic yards) of transuranic sludges, 111,654 cubic meters (146,267 
cubic yards) of sanitary liquids, ground water and wastewater, and 595 cubic meters (779 cubic yards) of solid 
sanitar~ waste. 

This report assumes that remedial actions for all Melton Valley Area waste area groupings will be completed by FY 
2035. 

External Areas 

The External Areas include Waste Area Groupings II and 13. These waste area groupings are not located on the Oak 
Ridge National Laboratory site, but they are located on the Oak Ridge Reservation. Waste Area Grouping II is 
located in the McNew Hollow area on the western edge of East Fork Ridge between State Highway 95 (White Wing 
Road) and the Oak Ridge Turnpike. Waste Area Grouping 13 is a 2.4-hectare (six-acre) area located approximately 
I 00 meters (330 feet) north of Clinch River and 2.1 kilometers ( 1.3 miles) south of the intersection of Bethel Valley 
Road and Tennessee State Route 95. 
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ASSESSMENT 

Waste Area Grouping 11 consists of the White Wing Scrap Yard, a largely wooded area of approximately 12 hectares 
(30 acres). The site was used to store contaminated materials from the three Oak Ridge plants. Materials from the 
Oak Ridge National Laboratory were mainly contaminated steel tanks; trucks; earth-moving equipment; assorted 
large pieces of steel, stainless steel, and aluminum; and reactor cell vessels removed during cleanup of Building 3019 
at the Laboratory. Waste was stored above-ground. Much of the stored materials and contaminated soil was removed 
between 1966 and 1971; however, smaller quantities of contaminated debris (for example, scrap metal and concrete) 
remain at the site. Contaminants of concern identified to date are cesium-137, thorium-234, uranium-235, and 
polychlorinated biphenyls. Numerous radioactive areas, steel drums, and polychlorinated biphenyl-contaminated soil 
were identified at Waste Area Grouping 11 during surface radiological investigations conducted during 1989 and 
1990. The amount of material or contaminated soil remaining in the area is not known. A geophysical survey has 
been completed. This baseline report assumes that assessments for Waste Area Grouping 11 will be completed by 
FY 2030. 

Waste Area Grouping 13 contained eight cesium-137 test plots (Cesium-137 Contaminated Field) and an 
experimental area for the study of runoff (Cesium-137 Erosion/Runoff Study Area). As part of a nuclear weapons 
fallout experiment in 1968, Oak Ridge scientists dispersed cesium-137 fused in silica partiCles into four of the eight 
plots. Prior to remediation, about 5.2 curies of activity remained. Because the water table in this area is shallow 
(approximately 8 feet below the surface), it was determined that early action was needed because the cesium-137 
could migrate offsite via ground water. This baseline report assumes that assessments for Waste Area Grouping 13 
have been completed. 

The report also assumes that assessments for the all External Areas waste area groupings will be completed by FY 
2030. 

REMEDIAL ACTION 

At Waste Area Grouping 11, an interim action to remove contaminated surface debris was completed under an Interim 
Record of Decision in FY 1994. Approximately 450 cubic meters (589 cubic yards) of debris were removed. The 
Post-construction Report was submitted to the regulators, and regulatory approval was received for the revised report. 
This report assumes that a final remedial action involving the removal of organic debris, and capping of the site will 
be completed by FY 2040. 

Remedial actions at Waste Area Grouping 13, which began in FY 1993 and were completed in FY 1994, included 
excavating soil to a depth of 1.1 to 1.2 meters (3.5 to 4 feet). This report assumes that No Further Action is required. 
Contaminated soils currently stored in silos in Waste Area Grouping 13 are within the scope of the Waste 
Management program. 

This baseline report assumes that approximately 165 cubic meters (216 cubic yards) of low-level radioactive soil will 
be consolidated and remain in place at the External Areas. This report also assumes that approximately 50 cubic 
meters (66 cubic yards) of paper/cloth, 400 cubic meters (524 cubic yards) of low-level liquids/wastewater waste, and 
15 cubic meters (20 cubic yards) of sanitary waste will be transferred to the Waste Management program for 
treatment and disposal. 

This report assumes that remedial actions for the all External Areas waste area groupings will be completed by FY 
2040. 

Ground-Water Program 

The Laboratory's ground-water program focuses on investigating the extent of contamination in deep ground water 
and pathways by which contaminants reach the deep ground water. It is divided into two operable units: Bethel 
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Valley and Melton Valley. The program addresses contaminant transport by ground water between and beneath 
contaminant sources and migration potential of contamination related to hydrofracturing activities discussed in the 
Melton Valley Area (Waste Area Grouping 10) section ofthis report. 

ASSESSMENT 

Data will be analyzed to determine the potential for ground-water inflow or outflow beneath surface-watershed 
divides, the role of subsidence (karst) in providing contaminant routes, the effects of subsurface retardation processes 
on long-term contaminant migration, the depth of potential contaminant circulation, the long-term containment of 
hydrofracture contaminants at depth, and the point at which ground water leaves the Oak Ridge National Laboratory 
site. The ground-water assessment will provide data on the nature and extent of ground-water contamination and 
tools for evaluating future potential risks to onsite and offsite users of ground water. 

A draft summary plan has been prepared for developing and Installing a ground-water monitoring system for the 
hydrofracture grout sheets and west Melton Valley. The plan describes the design and installation of a ground-water 
monitoring system for the western portion of Melton Valley at Oak Ridge National Laboratory, which will identify 
and quantify contaminants from waste disposal facilities that may migrate to the Clinch River or beyond. This report 
assumes that monitoring will include well sampling for various contaminants. It also assumes that all ground-water 
monitoring activities will be completed by FY 2030. 

Decommissioning 

The following area actions describe the decommissioning of the facilities currently within the scope of the 
Environmental Restoration program. Surveillance and monitoring is currently ongoing at those facilities to maintain 
them in a safe shutdown condition until they can be decommissioned. This includes monitoring contamination, 
maintaining fire protection systems, and maintaining the structural integrity of roofs and equipment. 

Decommissioning of several buildings located at the Oak Ridge Y -12 Plant are also included within the scope of the 
Environmental Restoration program at the Oak Ridge National Laboratory. These facilities, which previously 
supported activities at the Laboratory, include the Molten-Salt Corrosion Loop, the Coolant Salt Technology Facility, 
and a decontamination facility. This estimate assumes that decommissioning activities at these facilities will be 
completed by FY 2035. 

The decommissioning of the facilities identified in the Nuclear Material and Facility Stabilization program is also 
included in the Environmental Restoration program estimate. However, these estimates were prepared using a 
parametric model, and the details of the decommissioning activities are not known. As facilities are transferred from 
the Nuclear Material and Facility Stabilization program, they will be assessed and plans for decommissioning will be 
formulated. This estimate assumes that a total of six scheduling transfer units that include over 75 areas and facilities 
will be added to the Environmental Restoration program through FY 2018. 

MOL TEN SALT REACTOR EXPERIMENT FACILITY 

The Molten Salt Reactor Experiment is located on Melton Valley Drive about 0.8 kilometers (one-half mile) south of 
the Oak Ridge National Laboratory main plant. The facility consists of several buildings including Building 7503, 
which contains the main reactor, reactor cells, radiator stack, the Blower House, and the Vent House. Other buildings 
on the site include a one-story office building (Building 7509), Substores (Building 7507), Field Service Shop 
(Building 7516), Diesel Generator House (Building 7555), plant cooling tower (Building 7513), the Off-Gas Filter 
House (Building 7511 ), blowers, and stack (Building 7512). 

This 8-megawatt nuclear reactor was fueled with uranium fluoride and other salts that were heated until molten. The 
molten salt mixture was pumped to a graphite moderator core, where it achieved a critical geometry. The heat 
produced in the core maintained the molten state of the salt and provided additional thermal energy that could be 

TENNI!SSI!I! 58 



converted to electricity. In addition, with certain choices of fuel salt, the neutrons produced by the nuclear reaction 
could be used to convert some of the nonfissionable salt mixture to fissionable material. This process is called 
nuclear breeding. During its initial campaign, the experiment was used to prove the feasibility of molten salt-fueled 
reactors. Between 1965 and 1969, the reactor was operated in a second campaign to demonstrate the molten salt 
breeder concept for commercial power generation. 

The Molten Salt Reactor Experiment reactor building will be made available for reuse following entombment of 
reactor and drain tank cells. Auxiliary cells will be decontaminated for reuse. All other facilities will be dismantled 
and removed. This baseline report assumes that the decommissioning will generate asbestos debris, transuranic
contaminated metal, and transuranic-contaminated inorganic nonmetal debris. This report also assumes that all waste 
associated with these activities will be transferred to the Waste Management program. Entombed waste at the Molten 
Salt Reactor site will require periodic monitoring until FY 2020. 

OLD HYDROFRACTURE FACILITY 

The Old Hydrofracture Facility is located between White Oak Creek and Melton Branch, upstream of the confluence 
of these two small streams. Building 7852 includes a mixer cell, an injection pump cell for the head end of the 
injection pump, a wellhead cell, an engine pad (to the south), and a control room (to the north). The three cells have 
12-inch thick concrete walls that are not lined (but are painted inside). Windows into the hot cells are of bullet proof 
glass, and a mirror is installed in the mixing cell. The roof of the mixing cell is fixed in place, but the roofs of the 
pump cell and well are removable. The mixing cell contains a mixer assembly (a 5-foot diameter vertical cylinder 
with conical bottom, 9 feet overall height, and a jet-type mixer attached at the bottom) and a grout mix "tub" (3 feet in 
diameter and 6.5 feet high) with its agitator. The tops of both of these vessels and the motor for the agitator are 
exposed to the elements because they extend through he roof of the mixing cell. The cell also contains valves and 
piping. 

The pump cell contains minor equipment, including hoses and ladders. The well cell contains a small drum-sized tank 
(T -8), piping, valves, and the top of the injection well. The control room includes an elevated observation platform at 
the window in the north wall of the mixing cell; it also contains several instruments. A hoist, an air filter and blower, 
and three disconnected solids conveyors from the bins are located on the roof of Building 7852. In the ground 
outside the southwest comer of Building 7852 are the tops of two vertical buried pipes in which well tools were 
stored. 

The Old Hydrofracture Facility will be totally dismantled and removed from the site. The decontamination and 
decommissioning scope does not include the injection well, five inactive low-level liquid radioactive waste tanks and 
valve pit, waste pits, or the retention pond, because they are a part of the Waste Area Grouping 5 remedial action. 
The Old Hydrofracture technical approach and schedule must be integrated with remedial action planned for Waste 
Area Grouping 5 and plugging and abandonment ofthe Old Hydrofracture injection well as part of Waste Area 
Grouping 10. This baseline report assumes that decommissioning will generate low-level metal debris, low-level 
inorganic nonmetal, asbestos debris and transuranic- contaminated metal debris. This report also assumes that 
decommissioning activities at this facility will be completed by FY 2045. It also assumes that all waste generated by 
these activities will be transferred to the Waste Management program. 

HOMOGENEOUS REACTOR EXPERIMENT 

The Homogeneous Reactor Experiment is located in Waste Area Grouping 9 on Melton Valley Drive. The Reactor 
was constructed in 1951 as the first aqueous experimental research reactor. The reactor facility consists of the main 
facility, Building 7500, and several adjacent structures. Two sets of reactor experiments were conducted in the 
facility, HRE-1 and HRE-2. The major components within the reactor cell are the reactor-vessel assembly, heat 
exchangers, dump and storage tanks, and pressurizers for the fuel and blanket systems. Other system components are 
pumps, radiolytic-gas combiners, condensate storage tanks, pneumatic valve assemblies, and cold trap. The cell also 
contains air-cooling equipment; the reactor thermal shield; a large quantity of structural steel; and auxiliary water, air, 
steam, electrical, refrigeration, instrument, and leak-detector lines and equipment. 
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Above-ground structures and ancillary facilities will be dismantled and removed for disposal. Below-grade structures 
will be entombed in place. This baseline report assumes that the decommissioning will generate asbestos debris. This 
estimate assumes that all waste generated by these activities will be transferred to the Waste Management program. 
Entombed waste at the Homogeneous Reactor Experiment will require periodic monitoring until FY 2020. 

SHIELDED TRANSFER TANKS FACILITY 

The Shielded Transfer Tanks are five obsolete cylindrical shipping casks that were used to transport high specific 
activity radioactive solutions by rail during the 1960s and early 1970s. The tanks are currently stored at the Oak 
Ridge National Laboratory. Four of the casks are Model IT Shielded Transfer Tanks that measure approximately 84 
inches in height by 78 inches in diameter, have a 1 ,895-liter (500-gallon) capacity stainless steel tank filled with 
approximately 1 ,516-liters ( 400 gallons) of Decalso ion-exchange medium (sodium aluminosilicate) encased in 3.5 
inches of lead shielding that weighs approximately 17,460 kilograms (38,800 pounds) when filled. One of the casks 
is a Model ill Shielded Transfer Tank, called the gun barrel tank because it was constructed from a surplus naval gun, 
which measures 102 inches in height by 72 inches in diameter, has a 1,137-liter (300-gallon) capacity stainless steel 
tank filled with approximately 758 liters (200 gallons) of Linde A W-500 ion-exchange resin encased inside the nine
inch thick walls ofthe gun barrel, which weighs approximately 18,900 kilograms (42,000 pounds) when fully loaded. 

The Shielded Transfer Tanks will be flushed of residual inventory and decontaminated to permit contact 
dismantlement/waste segregation. This baseline report assumes that the decommissioning will generate low-level 
metal debris, low-level inorganic sludges and low-level mixed metal debris. This report also assumes that 
decommissioning activities at this facility will be completed by FY 2030. It further assumes that all waste generated 
by these activities will be transferred to the Waste Management program. 

OAK RIDGE RESEARCH REACTOR 

The Oak Ridge Research Reactor facility is located on Hillside A venue between Third and Fifth streets at the Oak 
Ridge National Laboratory. It comprises three main buildings: the reactor building, the reactor primary-water 
pumphouse, and the reactor secondary-water pumphouse and cooling tower. Several small structures located 
throughout the area house ancillary components. They include the pool secondary pumphouse and cooling tower, the 
pressurized off-gas filter pit, the cell-ventilation filter pit, the heat-exchanger pit, and the primary-coolant bypass
valve pit. 

The reactor building (3042) is a mill-type semi-airtight steel-framed structure covered with insulated metal panels. It 
covers an area Ill feet 8 inches long and 102 feet 10 inches wide. The floor level of the full basement is 20 feet 
below the first floor level. The building has a center bay area and two low-bay areas that run along each east-west 
side of the building. The building is windowless to eliminate glare on the pool surface and to maintain airtight 
integrity under emergency conditions. The basement floor space includes facilities for pool cooling, experiment 
cooling, and miscellaneous pumping operations. Also located in this space are the pool-water and reactor-water 
demineralizer units, pool fill and drain pumps, electric-power distribution center, auxiliary ventilating fans and air 
filter banks, subpile room, plug storage facility, and experimental work and storage areas. 

Oak Ridge Research Experimental Facilities within Building 3042 will be dismantled and removed. The Oak Ridge 
Reactor Heat Exchangers will be dismantled for disposal. Underground piping will be stabilized in place. The Oak 
Ridge Reactor will be decontaminated and dismantled for complete removal. Below-grade structures will be 
stabilized in place. Above-ground ancillary facilities will be dismantled and removed; underground portions will be 
stabilized in place. This baseline report assumes that decommissioning will generate asbestos debris. This report 
also assumes that all waste generated by these activities will be transferred to the Waste Management program. 
Entombed waste at the reactor site will require periodic monitoring until FY 2045. 

METAL RECOVERY FACILITY 

The Metal Recovery Facility (Building 3505) is located in the Oak Ridge National Laboratory complex between Third 
Street and Fourth Street, south of Central A venue. The Metal Recovery Facility was originally built in 1951 for the 

TI!NNI!SSI!I! 80 



recovery of uranium from fuel and waste solutions with a modified PUREX process. During the initial processing 
( 1952-1954 ), more than 100 metric tons (80 tons) of uranium were recovered, primarily from sludge in the adjacent 
gunite tanks. The facility was later found to be extremely useful for recovering uranium, plutonium, neptunium, 
americium and other miscellaneous materials from a variety of low-burnup reactor fuels and other special feed 
materials. 

The Metal Recovery Facility is a one-story, steel-siding structure set on a concrete slab. It is constructed around 
seven above-grade processing cells (cells A-G) and a below-grade dissolver tank pit. A series of operating galleries 
surrounds the cells and pit. Personnel areas, including an office, locker room, and shop, are located on the south end 
of the building. Much of the existing building is the result of numerous building additions conducted throughout the 
operating life of the facility. Hence, the building is not a single unified structure, but rather a series of separate 
additions connected together to provide the necessary confinement and shielding for plant operations. 

The cells form the major structural support for the north end of the building. Cells A-E were constructed of cured 
reinforced concrete; cells F and G were later additions made of solid-concrete-block construction. Extensions of cells 
Band C above the roof line are also composed of solid concrete block. The Cell A floor plan is approximately 19 feet 
by 21 feet by 17 feet high. Typical cell inner dimensions for cells B-G are 8 feet by 9 feet by 17 feet high with an 
additional 12-foot height provided for cells B and C. All of the process cells contain stainless steel floor liners and 
floor drains that discharge to the dissolver pit. An overhead stainless steel duct (exterior to the building) connects 
each of the cells to the laboratory gaseous-waste-treatment system with final exhaust out the main Oak Ridge 
National Laboratory stack. A decontamination and decommissioning program was completed in the mid-1980s that 
successfully removed all process equipment in the building. All in-cell equipment and services have been removed. 
Cell G has been decontaminated, and the concrete has been scrabbled to a low-contamination level. 

The Metal Recovery Facility will be totally dismantled and removed from the site. The decontamination and 
decommissioning scope does not include the transfer canal, the dissolver pit, or tanks W-19 and 20. (These activities 
are included within the scope of Waste Area Grouping 1.) This baseline report assumes that decommissioning will 
generate low-level contaminated soils, low-level metal debris, low-level inorganic nonmetal, low-level organic debris, 
and transuranic-contaminated inorganic nonmetal debris. This report also assumes that decommissioning activities at 
this facility will be completed by FY 2030. It further assumes that all waste generated by these activities will be 
transferred to the Waste Management program. 

FISSION PRODUCT DEVELOPMENT LABORATORY FACILITY CELLS 

The Fission Product Development Laboratory, or Building 3517, is located on the Oak Ridge National Laboratory 
complex, south of the South Tank Farm between Third Street and Fourth Street. Building 3517 is a concrete-block 
and corrugated-aluminum-sided structure located in the Bethel Valley. The two main building levels consist of 
operating areas, service areas, offices, and other personnel access areas arranged around a large concrete cell block 
containing approximately 20 separate cells. A crane bay encloses the area over the tops of the cells. Four additional 
underground cells are located on the north side of the building. 

Department of Energy Environmental Restoration and Waste Management programs at Headquarters in Washington, 
DC set the scope of this decontamination effort to include only process cells 4, 5, 6, and 7 and the service tunnel. As 
a result, this baseline is concerned only with equipment removal from and decontamination of those areas. Estimates 
for background radiation in these inactive process cells is in the range of l 0-100 rad/hour with isolated hot spots of 
l 00-1000 rad/hour in transfer lines or equipment. Cells 4 and 5 are stainless steel-lined process cells 9 feet wide, 
12.5 feet long, and 12 feet deep. Cells 4 and 5 contain a variety of tanks, piping, samplers, services, and 
instrumentation. Cell ventilation is supplied by a 12-inch stainless steel duct, and solution lines penetrate the north 
side of the cell and terminate on the second level of the Fission Product Development Laboratory. Cell 4 was used to 
process strontium-90 feed materials. Cell 5 was used as a transfer station in the cesium-137 feed preparation and as a 
scavenge and sampling cell in the cesium-137 crystallization process. Cells 6 and 7 are stainless steel-lined process 
cells 9 feet wide, 12.5 feet long, and 12 feet deep. Cells 6 and 7 contain a variety of tanks, piping, samplers, services, 
and instrumentation. Cell ventilation is supplied by a 12-inch stainless steel duct, and solution lines penetrate the 
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north side of the cell and terminate on the second level of the Fission Product Development Laboratory. Cell 6 was 
used as an evaporator cell to concentrate the mixed fission products from the feed product waste. Cell 7 was used for 
the initial crystallization in the scavenging of cesium-137 from the mixed fission products feed material. The service 
tunnel provides the services for Cells 1 through 8. The Fission Product Development Laboratory inactive cells will be 
stripped of process equipment and decontaminated for reuse. This report assumes that decommissioning activities at 
this facility will be completed by FY 2040. 

OAK RIDGE NATIONAL LABORATORY GRAPHITE REACTOR 

The Oak Ridge National Laboratory Graphite Reactor, or Building 3001, and its ancillary facilities are centrally 
located on the north side of the Oak Ridge National Laboratory complex, south of Reactor Drive. The building is a 
stainless-steel-sided, steel-roofed, mill-type building, approximately 140 feet long, by 116 feet wide, by 70 feet high. 
Two-storied annexes on the east and west sides of the reactor building provide room for laboratories, offices, change 
rooms, and other facilities. 

The Graphite Reactor contained an air-cooled, graphite-moderated and -reflected, heterogeneous, natural uranium 
unfueled reactor. The graphite pile has the approximate dimensions of a 24-foot cube; it sits inside a 7-foot thick 
composite concrete wall and is covered by a 7-foot thick concrete roof. The concrete foundation rests on bedrock, 
although the bedrock is not uniform under all sides of the reactor. The graphite pile rests on a pedestal that is 
approximately 2 feet and 6 inches higher than the ground floor of the reactor building. The pedestal is 14-feet thick, 
including the 4-foot thick bottom foundation mat. The moderator-reflector assembly is a 24-foot, by 24- foot, by 24-
foot 4-inch high assembly composed of 4 square inch graphite blocks up to 50 inches long. 

Suction fans in a remote fan house (Building 3003) located on top of the ridge north of 3001 pulled cooling air for the 
pile into the north side of the reactor building and circulated it through concrete duct work. The outlet duct originally 
went directly to the fan house (3003) where fans expelled it to a 200-foot high vent stack. Additional facilities located 
in the Graphite Reactor complex include the Stack (30 18), the Filter House (300), and the Transfer Canal. 

In 1966, the Graphite Reactor site was designated a Registered National Historic Landmark. Although 
correspondence concerning the registration does not require protecting specific pieces of equipment, the Atomic 
Energy Commission's instructipns to the operating contractor states that the National Park Service expects "a 
reasonable effort to preserve on the site the principal structure and enough of its contents to enable the visitor to 
associate the site with the historical events that gave the landmark significance. This does not mean that the owner 
must retain all structures and equipment in their original condition or necessarily refrain from using the facility or site 
for other purposes so long as some appropriate evidence of the landmark remains." 

The graphite reactor core will be entombed to permit continued existence of the reactor building as a national historic 
landmark. The visual appearance of the reactor loading face will be maintained. This estimate assumes that 
decommissioning will generate low-level contaminated soils, low-level metal debris, low-level inorganic nonmetal, 
low-level organic debris, asbestos debris, transuranic-contaminated metal and transuranic-contaminated inorganic 
nonmetal debris. This report also assumes that all waste generated by these activities will be transferred to the Waste 
Management program. Entombed waste at the Graphite Reactor will require periodic monitoring until FY 2040. 

LOW-INTENSITY TEST REACTOR 

The Low-Intensity Test Reactor facility has three buildings: the Low Intensity Test Reactor Building (3005), the 
Demineralized Water Building (3004), and the Low-Intensity Test Reactor Water-to-Air Heat Exchanger (3077). 

This complex is located at the Oak Ridge National Laboratory between Third and Fifth Streets, just north of the Oak 
Ridge Research Reactor and the Graphite Reactor. 

The 3-megawatt Low-Intensity Test Reactor was one of the early research reactors built with highly enriched fuel, 
with normal water as the coolant and moderator and beryllium as the reflector. In the center of the ground floor plan 

TI!NNI!SSI!I! 82 



is the reactor-core vessel, and six horizontal radial beam tubes extend from the vessel tank through 3 to 3.4 meters (10 
to 11 feet) of shielding to the laboratory rooms. Immediately surrounding the vessel tank is a layer of sand 
approximately 10.1 centimeters ( 4 inches) thick, supported by steel plate on the steel grill and confined close to the 
vessel tank by a 0.6-centimeter (0.25-inch) thick layer of borated plastic. An electronically controlled, gravity-driven 
fast acting shutdown system ensured safety by inserting shim rods into the reactor to shut it down. A high-speed, 
sensitive, automatic server system controlled the power level. The core used Materials Testing Reactor fuel elements 
and was in a vessel equipped with coolant water lines arranged to provide a downward flow through the core. The 
water was circulated, cooled, and cleaned continuously during reactor operation. 

The Low-Intensity Test Reactor started operation as a 500-kilowatt training reactor and was modified three times to 
increase the power level to 3 megawatts to make it a more useful research tool. The instrumentation and controls had 
two major renovations, and individual components were periodically updated. The reactor building was also upgraded 
as stricter containment regulations were promulgated. 

The Low-Intensity Test Reactor and associated structures will be totally dismantled and removed from the site. The 
decontamination and decommissioning scope does not include the backfilled waste impoundments. This report 
assumes that decommissioning will generate low-level contaminated soils, low-level metal debris, low-level inorganic 
nonmetal, low-level organic debris, transuranic-contaminated metal and transuranic-contaminated inorganic nonmetal 
debris. This report also assumes that all waste generated by these activities will be transferred to the Waste 
Management program. 

FISSION PRODUCT PILOT PLANT 

The Fission Product Pilot Plant is located in the Oak Ridge National Laboratory complex near the South Tank Farm. 
It was operated from 1948 to 1958 but is currently entombed within a poured-and-block concrete-shielded structure 
with 61- to 91-centimeters (24- to 36-inch) walls. The remains of the facility consist of the building and an adjacent 
hot cell, internally divided into two rooms with reinforced concrete walls originally 46-centimeters (18-inches) thick 
and a :roof 61 centimeters (24 inches) thick. All the doors to the hot cell portion of the building are sealed with 
concrete block and mortary. Additional concrete block shielding 0.61 to 0.91 meters (2- to 3-feet) thick was added, 
bringing the total hot-cell wall thickness in most areas to about 1.1 to 1.4 meters (3.5 to 4.5 feet). The present overall 
outside dimensions of the shielded area are 3.8 by 6.7 meters (12 feet 8 inches by 22 feet). 

In 1994, a limited remote characterization was performed to obtain information for planning for decontamination and 
decommissioning. General exposure rates in the north cell run from approximately 0.2 rem per hour at 0.3 meters ( 1 
foot) from the access hole to 23 rem per hour at 2.4 meters (8 feet). General exposure rates in the south cell range 
from approximately 25 millirem per hour to 450 millirem per hour. In most areas of the building, exposure rates due 
to the floor are higher than those due to the walls. The cells contain piping, process vessels of various sizes, and 
instrumentation. 

The Fission Product Pilot Plant will be totally dismantled and removed from the site. The decontamination and 
decommissioning schedule must coincide with the remediation schedule for the South Tank Farm. 

HIGH-LEVEL CHEMICAL DEVELOPMENT LABORATORY 

The High-Level Chemical Development Laboratory is located in the Oak Ridge National Laboratory complex on the 
south side of Building 4505. It was designed and operated as a laboratory and small-scale pilot plant for development 
studies of reactor-fuel processing, separation and recovery of transuranic materials, and separation of fission products 
from aqueous waste. Adequate containment and approval to handle multi gram quantities of transuranic elements 
permitted this facility to demonstrate small-scale fuel processing. 

The building is a doubly contained, multistory structure housing four hot cells. The front cell face is in the operating 
area, which contains building instrumentation and associated support equipment for the cells. The charging area is 
located behind the cell bank. A removable door at the rear of each cell provides access to the interior. Additional 
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access was provided from the penthouse above the cells through an alpha-tight maintenance glovebox and a shielded 
manipulator cave. A 1 0-ton capacity gantry crane in the penthouse was used to station bottom-loading carriers over 
slug chutes accessing three of these cells. 

Ventilation from the building and cells is routed through a below-grade filter pit located west of Building 4507, which 
contains a tank designated T -30 that was formerly used for storage of radioactive solutions from facility operations. 

The High-Level Chemical Development Laboratory will be decommissioned by removing equipment, initial 
decontamination, and finally removing the building and all related structures. The decontamination and 
decommissioning scope does not include the T -30 tank. This baseline report assumes that decommissioning will 
generate low-level soils, low-level metal debris, low-level inorganic nonmetal debris, and transuranic-contaminated 
liquids. This report also assumes that decommissioning activities at this facility will be complete by FY 2040. It 
further assumes that all waste generated by these activities will be transferred to the Waste Management program. 

SCHEDULING TRANSFER UNITS 

The Oak Ridge National Laboratory Nuclear Material and Facility Stabilization program currently expects to 
complete post-deactivation activities at all scheduling transfer units by FY 2018. However, only Scheduling Transfer 
Units 1, 2, 11, 12, 14 and 15 are currently scheduled for transfer to the Laboratory's Environmental Restoration 
program. This estimate assumes that Scheduling Transfer Unit 13 will be transferred to and included within the scope 
for the Environmental Restoration program at the Oak Ridge Y -12 Plant. This report assumes that decommissioning 
activities at all applicable scheduling transfer units will be completed by FY 2025. 

Scheduling Transfer Unit 1, the Oak Ridge National Laboratory Isotopes project, is currently expected to be 
transferred to the Environmental Restoration program in FY 2001. This estimate assumes that decommissioning 
activities associated with this project will be completed by FY 2009. 

Scheduling Transfer Unit 2, the Oak Ridge National Laboratory "High Rankers" project, is currently expected to be 
transferred to the Environmental Restoration program in FY 2005. This estimate assumes that decommissioning 
activities associated with this project will be completed by FY 2020. 

Scheduling Transfer Unit 11, the Oak Ridge National Laboratory "Medium Rankers" project, is currently expected to 
be transferred to the Environmental Restoration program in FY 2011. This estimate assumes that decommissioning 
activities associated with this project will be completed by FY 2015. 

Scheduling Transfer Unit 12, the Biology Building 9207 at the Y -12 Plant, is currently expected to be transferred to 
the Environmental Restoration program in FY 2018. This estimate assumes that decommissioning activities 
associated with this project will be completed by FY 2025. 

Scheduling Transfer Unit 14, the Oak Ridge National Laboratory "Low Rankers 1" project, is currently expected to 
be transferred to the Environmental Restoration program in FY 2010. This estimate assumes that decommissioning 
activities associated with this project will be completed by FY 2025. 

Scheduling Transfer Unit 15, the Oak Ridge National Laboratory "Low Rankers 2" project, is currently expected to 
be transferred to the Environmental Restoration program in FY 2014. This estimate assumes that decommissioning 
activities associated with this project will be completed by FY 2020. 

This baseline report assumes that approximately 2,848 cubic meters (3,731 cubic yards) of metal, 1,659 cubic meters 
(2, 173 cubic yards) of rubble/debris and 132 cubic meters (173 cubic yards) of other solids contaminated with low
level radioactive waste generated by decommissioning activities will be entombed in place. This report also assumes 
that approximately 869 cubic meters (1, 138 cubic yards) of low-level mixed rubble, 391 cubic meters (512 cubic 
yards) of low-level mixed metal, and 125 cubic meters (164 cubic yards) of transuranic and transuranic mixed metals 
will also be entombed. This estimate assumes that the Environmental Restoration program will be responsible for 
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removing and disposing of 928 cubic meters (1 ,216 cubic yards) of low-level radioactive metals and 12 cubic meters 
(15.7 cubic yards) oftransuranic metals. 

This report further assumes that the Environmental Restoration program will transfer approximately 124 cubic meters 
(162 cubic yards) of low-level contaminated asbestos, 1,830 cubic meters (2,397 cubic yards) of low-level radioactive 
liquids/wastewaters, 189 cubic meters (248 cubic yards) of low-level mixed radioactive liquids, 11 cubic meters ( 14.4 
cubic yards) oftransuranic liquids, 2,038 cubic meters (2,670 cubic yards) of low-level radioactive soil, 1,700 cubic 
meters (2,227 cubic yards) of low-level radioactive solids, 1 ,253 cubic meters (1 ,641 cubic yards) of low-level mixed 
radioactive solids, and 893 cubic meters (1, 170 cubic yards) of transuranic solids to the Waste Management program. 

Environment Restoration Waste Type and Volume Table 

Environmental Restoration Waste Type Generated Total Generation 
(Cubic Meters) 

Environmental Restoration Projects Transuranic Waste 1,410 
Low-Level Mixed Waste 1,478 
Low-Level Waste 4,754 
Hazardous Waste 32 
Sanitary Waste 117,644 

Long-Term Surveillance and Monitoring 

All costs associated with long-term surveillance and monitoring are included as one line item in this estimate. Long
term surveillance and monitoring activities will be required at the completion of the remedial actions at all Waste Area 
Groupings. Long-term surveillance and monitoring at Waste Area Grouping 6 will focus on estimating total annual 
discharges from flow paths at surface-water sites where monitoring gages are present, along the ungaged perimeter, 
and from shallow and deep ground-water systems. Future assessments at this Waste Area Grouping will be based on 
successive annual monitoring results. Resources will be directed to flow paths where the largest contaminant releases 
occur. Long-term surveillance and monitoring activities following remedial actions at Waste Area Groupings 8 and 9 
will be required because contamination at these areas is being stabilized in place. Monitoring activities for these 
Waste Area Groupings will ensure that remedial action has contained contamination at these areas. Costs associated 
with monitoring surface and ground water for both these Waste Area Groupings are included within the scope of 
remedial action. All other activities will include sampling the existing wells and those wells to be constructed in the 
area. Monitoring will ensure that the remedial actions have accomplished the intended purpose of eliminating or 
containing the contamination. This report assumes that long-term surveillance and monitoring for all Waste Area 
Groupings will continue until FY 2045. 

Direct Program Management/Support 

Program management functions provide essential administration and oversight to the environmental restoration 
activities at the Oak Ridge National Laboratory. This support is focused on ensuring proper identification, 
characterization, remediation and revitalization of the contaminated sites. Business management accounts for a large 
portion of the program management. This includes the progress tracking, contract management, facility management, 
and financial management (budget preparation and control) for Oak Ridge National Laboratory Site projects. Project 
management personnel for the Lockheed Martin Energy System, Inc. and support groups provide project management 
suppo11 skills as well as coordination with the other sites in the Oak Ridge Operations Office and the Lockheed 
Martin Energy Research Corporation. 

Federal employees oversee the contractors for the Oak Ridge National Laboratory Environmental Restoration 
program. However, these costs are included in the Oak Ridge Operations Office section of this report, along with 
Integrating Contractor Central Operations Office support. 
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There has been a concentrated effort to reduce program management costs. Overlapping activities and management 
areas have been eliminated, and business systems that required extensive personnel hours have been replaced by 
electronic data bases and reporting systems. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~••a .. aaaa aaaa iiQJQ aan aaaa IQill a a~ a 
Bethel Valley Area 

Assessment 2,423 5,659 3,724 9,490 4,117 5,174 1,459 
Remedial Action 12,381 8,915 10,271 2,208 80,838 17,593 554 

Menon Valley Area 
Assessment 9,905 12,724 18,099 18,118 18,943 31,224 12,814 
Remedial Action 2,213 8,422 42,034 25,829 83,711 4,029 54,308 

External Areas 
Assessment 3,768 322 
Remedial Action 951 

Ground Water Program 
Assessment 4,971 7,807 7,624 7,625 6,101 

Decommissioning Area Actlore 
Assessment 850 6,759 3,029 1,728 212 828 11,109 
Facility Decommlsslor>ng 16,830 20,153 85,578 82,147 14,394 8,485 19,841 

Long-Term Surveil. and Mor>toMng 5,418 5,508 5,743 11,888 7,417 3,475 2,979 
Direct Program Management/Support 8,441 7,869 7,871 7,871 8,298 8,298 8,298 

rete! dj2§ij ipdlj 161 ezj ,,,,,, 1A# dad ROAn§ ''P'a' 

c;xaaaa iiQdQ iiQdl aaaa aaaa aaaa iiQII ~III,Miill* 
Bethel Valley Area 

Assessment 373 182,092 
Remedial Action 344 554,510 

Menon Valley Area 
Assessment 4,789 812,026 
Remedial Action 4,117 1,113,305 

External Areas 
Assessment 20.450 
Remedial Action 1,512 79 12,710 

Ground Water Program 
Assessment 169,642 

Decommissioning Area Actions 
Assessment 567 599 128,395 
Facility Decommissioning 34,228 38,488 18,224 1,580,710 

Long-Term Surveil. and Monitoring 678 1,717 387 225,442 
Direct Program Management/Support 6,296 708 708 293,285 
rgtal §? AA% t1 ,a, 1Z z,e t Az2 &47 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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WASTE MANAGEMENT 

Waste management activities at the Oak Ridge National Laboratory encompass treatment, storage, disposal and 
related activities for multiple waste types generated by numerous Department of Energy programs, including the 
Offices of Energy Research, Nuclear Energy, Defense Programs, and Environmental Management (nuclear material 
and facility stabilization and environmental restoration activities). The objective of waste management activities at 
the Oak Ridge National Laboratory is to provide support necessary for accepting and disposing of waste generators' 
missions. This is accomplished by maintaining and enhancing current capabilities to manage waste, emphasizing safe 
and compliant operations, reducing legacy waste inventory, overseeing implementation of pollution prevention 
programs (including waste minimization) and increasing efficiency in all phases of operations. 

Waste generated at the Oak Ridge National Laboratory includes liquid, gaseous, and solid low-level waste; low-level 
mixed waste; transuranic and mixed transuranic wastes; hazardous waste; and sanitary waste. The Waste 
Management program also manages spent nuclear fuel for the Oak Ridge Reservation. Major waste generating 
activities include radioisotope production and processing; nuclear reactor operation; physical, chemical, and biological 
research; and operation of analytical laboratories. 

Waste streams at the Oak Ridge National Laboratory have been prioritized considering risk of continued 
management, availability of treatment technology and capability, volume of waste in storage, volume of waste 
generated annually, and more generally, the ability to show tangible progress in meeting the objectives of the Federal 
Facility Compliance Act. In general order of priority, the waste streams at the Oak Ridge National Laboratory are (1) 
mixed waste liquids to be treated in the Toxic Substances Control Act Incinerator; (2) combustible solids also to be 
treated in the Incinerator; (3) explosive waste; (4) compressed gases; (5) aqueous liquids to be treated in existing 
facilities; (6) waste covered under existing treatment variances (that is, toxicity-characteristic waste); and (7) Toxic 
Substances Control Act Incinerator residues. Remaining waste streams, including contact- and remote-handled 
transuranic solids, inorganic solids and debris, no-radioactivity-added waste, and other waste targeted for treatment 
via the broad spectrum procurement and the transportable vitrification system, were assigned lower priorities and are 
not rank-ordered. 

To manage this waste effectively, the Waste Management program will continue to operate treatment, storage, and 
disposal facilities. These facilities include onsite wastewater, radioactive gaseous and hazardous waste treatment 
facilities; storage pads, buildings, bunkers and trenches; and low-level disposal pads. The Waste Management 
program conducts requisite waste planning, characterization, certification, collection, transport, tracking, examination, 
and assay. This estimate assumes that waste management activities will continue at the Oak Ridge National 
Laboratory through the FY 2070. 

Two major environmental compliance initiatives are currently under way for Oak Ridge National Laboratory waste 
management activities. First, low-level mixed and transuranic waste is being managed under the requirements of a 
September 1995 Order by the Commissioner of the Tennessee Department of Environment and Conservation 
resulting from submission and negotiation on the modified Site Treatment Plan. 

The second initiative implements the requirements of the 1992 Federal Facilities Agreement with the State of 
Tennessee and the Environmental Protection Agency as they pertain to active liquid low-level waste tank systems at 
the Laboratory. Additional regulatory drivers for waste management activities at the Oak Ridge National Laboratory 
include the Atomic Energy Act, the Resource Conservation and Recovery Act, the Clean Water Act, the Clean Air 
Act, the Toxic Substances Control Act, the National Environmental Policy Act, equivalent state requirements, and 
Department of Energy Orders. 

Transportation issues associated with all waste types are addressed prior to or during the National Environmental 
Policy Act planning process. Collection and transport activities include costs for waste transportation by waste type 
for on site movement of waste and inter-site movement (that is, between the Y -12 Plant, the Oak Ridge National 
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Laboratory, and the K-25 Site). Treatment and/or disposal cost estimates, as applicable, include costs for shipment 
offsite for treatment and/or disposal. 

The Waste Management Pollution Prevention program includes an organized, comprehensive, and continuous effort 
to systematically reduce the quantity and toxicity of all types of waste and environmental releases from Laboratory 
operations. The program is designed to encourage waste reduction technology development and to promote increased 
awareness of waste reduction among Laboratory employees. 

In recognition of its commitment to pollution prevention, Oak Ridge Operations is piloting a chargeback program, 
which charges generators' fees based on type and quantity of waste generated. The funds accrued through the fee 
system will be set aside and made available for the implementation of waste minimization and pollution prevention 
projects. This incentive will allow sites to pinpoint the major sources of waste generation and focus attention and 
resources on minimizing future waste generation and associated costs. 

Spent Nuclear Fuel Operations 
Transuranic Waste Operations 
Low-Level Mixed Waste Operations 
Low-Level Waste Operations 
Hazardous Waste Operations 
Sanitary Waste Operations 

Major Waste Management Activity Milestones 

TASK COMPLETION DATE 
Fiscal Year 

2060 
2023 
2060 
2060 
2060 
2060 

Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g~llliiiiQ IIIII aa~a 18~1 IQIQ 1811 aaaa 
Gaseous Treatment System 1,488 1.590 1,590 1,590 1,590 1,590 1,590 
Hazardous Waste Storage Units 15 15 15 15 15 15 15 
Interim Waste Management Disposal Facll. 8,834 2,520 
LLLW Treatment System 22,582 9,950 5,750 5,750 5,750 5,750 5,750 
LLW Storage Units 1,257 1,325 1,325 1,325 1,325 1,325 1,325 
Mixed Waste Storage Units 2,385 2,418 2,418 2,418 2,418 2,418 2,418 
Non-Radiological Wastewater Treat. System 2,154 2,300 2,300 2,300 2,300 2,300 2,300 
Process Waste Treatment System 7,536 9,980 6,380 6,380 6,380 6,380 6,380 
TAU Storage Units 1,499 1,630 1,6~0 1,630 1,630 1,630 1,630 

~1811 aa•u aa.a iiQIQ lUll lUlU 1811 
Gaseous Treatment System 1,590 1,590 1,590 1,590 1,590 1,590 200 
Hazardous Waste Storage Units 15 15 15 15 15 15 15 
Interim Waste Management Disposal Facll. 
LLLW Treatment System 5,750 5,750 5,750 5,750 5,750 5,750 210 
LLW Storage Units 1,325 t,325 1,325 1,325 1,325 1,325 320 
Mixed Waste Storage Units 2,418 2,418 2,418 2,418 2,4t8 2,418 260 
Non-Radiological Wastel\llter Treat. System 2,300 2,300 2,300 2,300 2,300 2,300 2,300 
Process Waste Treatment System 8,380 8,360 8,380 8,380 6,380 6,380 350 
TAU Storage Units 1,630 1,630 1,630 1,630 1,630 1,630 1,390 

=aa~a ilal:l 181& lUll 1&1& lUll ~~~~ ~llll;ilill** 
Gaseous Treatment System 200 104,840 
Hazardous Waste Storage Units 15 1,125 
Interim Waste Management Dlapoaal Facll. 45,770 
LLLW Treatment System 210 481,009 
LLW Storage Units 320 88,987 
Mixed Waste Storage Units 260 159,504 
Non-Radiological Wastewater Treat. System 2,300 171,770 
Process Waste Treatment System 350 441,981 
TAU Storage Units t,390 119,193 

. Project costs reprtsent 1 1ubset of tot1l Wilt• M1n1gement costs . .. Total Life Cycle Is the 1um of th• annuli co1t1 In con1t1nt FY 1996 dollars . 
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Spent Nuclear Fuel 

The Oak Ridge National Laboratory Spent Nuclear Fuel program provides safe, reliable, and efficient management 
and preparation for offsite shipment of spent nuclear fuel stored on the Oak Ridge Reservation. Currently, spent 
nuclear fuel is stored in underground retrievable dry storage units, above-grade buildings, hot cells, and wet storage 
basins. Onsite transportation of some of the spent nuclear fuel is feasible with current equipment; however, offsite 
transportation will require lease or procurement of shipping cask(s), which the Nuclear Regulatory Commission has 
licensed and certified. The responsibility of the Spent Nuclear Fuel program is to ensure safe storage and handling of 
the spent nuclear fuel now located on the Reservation until a facility is available for disposition of the fuel. This is 
accomplished by stabilizing the fuel as required for safe storage, replacing or modifying facilities that cannot meet 
current standards, providing additional capacity for storage of newly generated fuel, examining and characterizing 
spent nuclear fuel and accomplishing objectives in a compliant manner to protect the environment and the health and 
safety of workers and the public. 

GENERATION AND HANDLING 

The total spent nuclear fuel inventory at the Laboratory consists of approximately 0.93 metric tons of initial heavy 
metal. However, the High Flux Isotope Reactor is discharging additional spent nuclear fuel at the rate of about 120 
kilograms (264.6 pounds) of heavy metal per year. This estimate assumes that an additional amount of approximately 
1.1 metric tons (1 ton) of initial heavy metal will be added to the spent nuclear fuel inventory from this source by FY 
2000, if spent fuel from the High Flux Isotope Reactor is not transferred to the Savannah River Site for consolidated 
storage. 

TREATMENT 

Although no facilities currently exist on the Oak Ridge Reservation for treatment of spent nuclear fuel for offsite 
shipment, this estimate assumes that facilities at the Oak Ridge National Laboratory, such as Building 3525, will be 
used to examine and repackage spent nuclear fuel. · 

STORAGE 

Thirteen facilities are currently used to store spent nuclear fuel on the Oak Ridge Reservation. These facilities include 
the High Flux Isotope Reactor pool, Building 7900; Bulk Shielding Reactor pool, Building 3010; Molten Salt Reactor 
Experiment, Building 7503; the Tower Shielding Reactor, and Buildings 7823A, 7827, 7829, 7920, and 3525. The 
total amount of heavy metal stored at these facilities is 933 kilograms (2,060 pounds). 

Improvements to current spent nuclear fuel storage facilities are also being implemented, so that spent fuel can be 
consolidated into fewer storage facilities. This will result in reduced surveillance and maintenance costs and quicker 
deactivation of facilities now used for spent nuclear fuel storage. In addition, other dry storage facilities will be 
modified to protect health and the environment, resolving identified vulnerabilities. However, this estimate assumes 
that the Oak Ridge Reservation, in accordance with the Record of Decision for the Programmatic Spent Nuclear Fuel 
Management Environmental Impact Statement, will ship spent nuclear fuel to the Savannah River Site in FY 1996 
and FY 1997, and to the Idaho National Engineering Laboratory in FY 2000 and FY 2001 for long-term storage. The 
report assumes that the spent nuclear fuel destined for the Idaho National Engineering Laboratory will be repackaged 
during FY 1996 and FY 1997 and stored in upgraded onsite dry storage facilities until shipment to that site. 

DISPOSAL 

All disposal costs for the Oak Ridge spent nuclear fuel inventory are accounted for at the Idaho National Engineering 
Laboratory and the Savannah River Site. In effect, the strategy for disposition of spent nuclear fuel for the Oak Ridge 
National Laboratory is offsite shipment in accordance with the Record of Decision. This report assumes that 
decommissioning of onsite spent nuclear fuel storage facilities will be completed by FY 2060. 
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All disposal costs for Oak Ridge's spent nuclear fuel inventory are accounted for at the Idaho National Engineering 
Laboratory and the Savannah River Site. This estimate assumes that decommissioning of onsite spent nuclear fuel 
storage facilities will be completed by FY 2070. 

Transuranic Mixed and Transuranic Waste 

The transuranic mixed waste on the Oak Ridge Reservation is all located at the Oak Ridge National Laboratory. This 
waste is divided into three primary waste streams, remote-handled transuranic sludges, contact-handled transuranic 
solids, and remote-handled transuranic solids. These waste streams are managed according to the requirements of 
September 1995 State Order and modified Site Treatment Plan, which specifies treatment technologies and schedules 
for the treatment of all transuranic mixed waste. 

Long-range plans call for transuranic waste to be repackaged and certified to meet the Waste Isolation Pilot Plant 
waste acceptance criteria and to be shipped to that facility for ultimate disposal. Remote-handled transuranic sludges 
were ranked as one of the highest priority waste streams at the Oak Ridge National Laboratory because of the long
term risk associated with continued storage and because of the need to ensure that remote-handled transuranic waste is 
available and ready for shipment in accordance with the National Transuranic program and the Waste Isolation Pilot 
Plant waste shipping and acceptance schedules. This estimate assumes that treatment of the transuranic waste will 
rely on a combination of private sector treatment and use of existing facilities to accelerate treatment schedules and 
reduce costs. Existing facilities would provide locations for the private sector to set up and operate treatment 
capability. 

GENERATION AND HANDLING 

The primary generators of transuranic mixed waste at the Oak Ridge National Laboratory are the Department of 
Energy's Office of Environmental Management (environmental restoration activities) and the Nuclear Energy 
program. Waste generated by these activities include contact-handled transuranic solids and debris, and remote
handled transuranic sludges, solids and debris. 

Buildings 7920 and 7930, known collectively as the Radiochemical Engineering Development Center, were 
constructed in the mid-1960s. These facilities provide for the protection, storage and distribution of radioactive heavy 
elements, and are the principal source of both stored and newly generated transuranic-contaminated wastes at the 
Laboratory. The Center accounts for greater than 99 percent of the radioactivity in liquid low-level and transuranic 
waste. Transuranic-contaminated sludges currently generated at the Laboratory are primarily the result of operations 
at these facilities. 

This baseline report assumes that a total of 2,400 cubic meters (3, 144 cubic yards) of solid transuranic waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration and nuclear material and facility stabilization activities will generate approximately I ,400 
cubic meters (1 ,834 cubic yards) of solid transuranic waste through FY 2045. The annual generation rate will vary 
with the project schedules. 

This report also assumes that Nuclear Energy activities will generate approximately 1 ,000 cubic meters ( 1 ,310 cubic 
yards) of solid transuranic waste, with an annual generation rate of roughly 15 cubic meters (19.7 cubic yards) until 
FY 2060. 

TREATMENT 

The 1995 State Order and modified Site Treatment Plan govern the treatment of transuranic mixed waste at the Oak 
Ridge National Laboratory, both remote-handled transuranic sludges and contact- and remote-handled transuranic 
solids. The Order includes five primary requirements: ( 1) that remote-handled transuranic sludge treatment begin by 
June 30, 2002; (2) that shipments of stabilized remote-handled transuranic sludge to the Waste Isolation Pilot Plant 
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begin by September 30, 2002; (3) that processing of contact- and remote-handled transuranic solids begin by October 
1, 20 14; ( 4) that shipment of processed contact- and remote-handled transuranic solids to the Waste Isolation Pilot 
Plant begin by March 31, 2015; and (5) that shipment of stabilized sludges and processed contact- and remote
handled solids to the Waste Isolation Pilot Plant be completed by September 30, 2023. 

The Site Treatment Plan outlines a treatment strategy for transuranic mixed waste that relies on a combination of 
approaches. These approaches include: (1) treatment in existing facilities, (2) private sector treatment, (3) disposal 
in lieu oftreatment for waste with treatment variances, (4) limited development of new onsite facilities, and (5) 
treatment at other Department of Energy facilities, if required. 

The compliance strategy for the remote-handled transuranic sludges is to stabilize them and ship the final waste form 
to the Waste Isolation Pilot Plant in Carlsbad, New Mexico. Compliance with the land disposal restrictions treatment 
standards for the transuranic mixed waste will be met by using the no-migration variance approach. Transuranic 
mixed waste will be processed to meet only the Waste Isolation Pilot Plant waste acceptance criteria. Under this 
strategy, the Department of Energy will continue interim storage of transuranic mixed waste, continue preparation of 
waste for shipment, and then transport and dispose of the waste in the Waste Isolation Pilot Plant. 

STORAGE 

The Waste Management program has a significant volume of stored transuranic waste, the majority of which is 
contained in 0.2 .. cubic meter (55-gallon) stainless steel drums (contact-handled) and large diameter concrete casks 
and tanks (remote-handled solids and sludges, respectively). Contact-handled transuranic waste is stored in below
ground concrete block facilities and above-ground buildings, while remote-handled transuranic waste is stored in both 
bunkers and earthen trenches and as sludge in below-grade tanks. Storage of inventoried and newly generated 
transuranic and transuranic mixed waste will continue until treatment and disposal facilities are available. 

DISPOSAL 

The Waste Isolation Pilot Plant is the planned disposal site for transuranic wastes from Oak Ridge. The Waste 
Management program plans to be ready to send the first shipment of transuranic waste in FY 2002 and complete 
shipments by FY 2023. All disposal costs for transuranic and transuranic mixed waste are included in the Waste 
Isolation Pilot Plant program estimate. The costs included in this estimate are for managing transuranic and 
transuranic mixed waste, and include retrieval, characterization, treatment, and packaging to meet the Waste Isolation 
Pilot Plant waste acceptance criteria. 

Low-Level Mixed Waste 

Low-level mixed waste stored and generated at the Oak Ridge National Laboratory is managed according to the terms 
and conditions in the September 1995 State Order and modified Site Treatment Plan. This Order specifies treatment 
technologies and schedules for the treatment of all low-level mixed waste based on information the Department of 
Energy provided in the Site Treatment Plan. 

GENERATION AND HANDLING 

The primary generator of low-level mixed waste at the Oak Ridge National Laboratory is the Department of Energy's 
Office of Environmental Management (environmental restoration, and nuclear material and facility stabilization 
activities); howe.ver, Energy Research program activities also generate some low-level mixed waste at the Laboratory. 
This estimate assumes that the generator is responsible for characterization and certification, classification, 
packaging, collection, transport and tracking. 

This baseline report assumes that a total of 3,700 cubic meters (4,847 cubic yards) of solid low-level mixed waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration and nuclear material and facility stabilization activities will generate approximately I ,500 
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cubic meters (1 ,965 cubic yards) of solid low-level mixed waste through FY 2045. The annual generation rate will 
vary with the project schedules. 

This report also assumes that Energy Research activities will generate approximately 2,200 cubic meters (2,882 cubic 
yards) of solid low-level mixed waste, with an annual generation rate of roughly 25 cubic meters (32.8 cubic yards) 
until FY 2060. All applicable treatment and storage facilities described below will be maintained and upgraded to 
allow them to remain active until FY 2060. 

TREATMENT 
The current treatment strategy for low-level mixed waste at the Oak Ridge National Laboratory relies on a 
combination of approaches: (1) treatment in existing facilities, (2) private sector treatment, (3) disposal in lieu of 
treatment for waste with treatment variances, (4) development of limited new onsite facilities, and (5) treatment at 
other Department of Energy facilities, if required. 

The September 1995 State Order and the modified Site Treatment Plan govern this low-level mixed waste treatment 
strategy. The Site Treatment Plan delineates how the Department will treat the sites' low-level mixed waste or how it 
will develop technologies when they do not exist or need to be modified. For some waste streams, plans and 
schedules are provided for characterizing waste for treatment, for undertaking technology assessments, and for 
providing the required plans and schedules for developing capacities and technologies. The Site Treatment Plan 
applies to all mixed waste streams on the Oak Ridge Reservation. The Site Treatment Plan fulfills the requirements 
of the Federal Facility Compliance Act; establishes an enforceable framework from which the Department will 
develop methods to treat all land disposal-restricted mixed waste currently in storage and generated/received during 
the term of the Site Treatment Plan; allows compliant storage of waste pending treatment and disposal; and fulfills 
the requirement for a treatment methods plan, which the Department of Energy and the Environmental Protection 
Agency, Region IV agreed to in the June 1992 Federal Facility Compliance Agreement. 

The Site Treatment Plan calls for treatment of the following mixed waste generated and/or stored at the Oak Ridge 
National Laboratory by FY 2008 or earlier: mixed waste liquids, combustible solids, explosive waste, compressed 
gases, aqueous liquids, and waste covered under existing variances. Schedules for treating the remaining mixed waste 
streams are extended to approximately FY 2020. 

Treatment options use existing or modified onsite facilities and private sector capabilities to treat the waste streams 
for which technology exists. Five technology-based waste groups have been identified: incineration, stabilization, 
neutralization, precipitation, and chemical oxidation. Aqueous waste streams will be treated in existing onsite 
wastewater treatment facilities and may require some nominal pre-treatment, supplemental characterization, and/or 
additional handling/bulking. Neutralization will be used to treat corrosive waste. Precipitation will be used to treat 
aqueous waste containing metals. Chemical oxidation will be used to treat cyanide-bearing waste. Incineration is the 
required treatment technology for approximately 40 waste streams on the Oak Ridge Reservation, including bulked 
organic liquids, organically contaminated aqueous waste, scintillation fluids, organic homogeneous solids, and organic 
debris. Stabilization will be accomplished primarily through the use of private sector capabilities. Several large and 
small volume sludge streams are targeted for treatment through the private sector, with treatment technology to be 
determined by the private sector. 

STORAGE 
The Building 7654 Long-term Hazardous Waste Storage Facility is used to store low-level mixed waste, the majority 
of which comprises bulk scintillation fluids, scintillation vials, and others. The 208-liter (55-gallon) drums contain 
the majority of mixed waste transported to Building 7654. Containers smaller than 114liters (30 gallons) are either 
combined with compatible waste or lab-packed. The maximum inventory in storage at any time is 300 drums; total 
capacity is 62,535 liters (16,500 gallons). Double-stacking of drums is employed to maintain adequate aisle space. 
Pallets are placed between the double layers of drums. 
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Waste stored at the Building 7507, Mixed Waste Storage Facility, is similar to that stored in Building 7654; it 
consists of scintillation counting vials containing organic and inorganic mixtures contaminated with low levels of 
radioactivity. Toluene and xylene are regular constituents of the mixtures. Other stored waste includes organic waste, 
carcinogenic waste, mercury-contaminated solid waste, waste oils, waste solvents, and other process waste. The total 
capacity of the pad is 83,380 liters (22,000 gallons), or 400 208-liter (55-gallon) drums. 

Waste currently stored in the Building 7823 Mixed Waste Storage Facility includes mixed waste oils, solvents, and 
other process waste. This is a single-level, semi-underground building with a concrete floor. The facility will hold 
approximately 1, I 00 0.2- cubic meter (55-gallon) drums. Tank 7830a located near the New Hydrofracture Facility 
inside Building 7830a provides storage for mixed waste oils contaminated with spent solvents, metals, and 
radiological constituents. The tank has a nominal capacity of 18,950 liters (5,000 gallons). Some waste generated at 
the Oak Ridge National Laboratory is transferred to the K-25 Site for storage before it is sent to disposal. 

DISPOSAL 

The current strategy for disposing of mixed waste treatment residues is to dispose of all waste at Envirocare of Utah. 
The option of an onsite disposal capability for legacy waste is currently being evaluated in concert with the 
Environmental Restoration program. Evaluation continues on the feasibility of a low-level mixed and a low-level 
legacy waste disposal unit located on the Oak Ridge Reservation and regulated under the Comprehensive 
Environmental Response, Compensation, and Liability Act. 

Commercial disposal is the planned option for low-level mixed waste treatment residues and low-level mixed waste 
with treatment variances that meet treatment standards. The feasibility of a legacy low-level mixed and a low-level 
waste disposal unit is being evaluated in collaboration with the Environmental Restoration program. 

Low-Level Waste 

Low-level waste generated and managed at the Oak Ridge National Laboratory consists primarily of mixed fission 
products with small quantities of naturally occurring and accelerator-produced radioactive material generated and 
managed as low-level waste. The strategy for managing low-level waste consists of collection and onsite treatment 
for radioactive wastewater and gaseous waste; implementation of activities to comply with Federal Facility Agreement 
requirements applicable to Oak Ridge National Laboratory liquid waste systems; and a combination of onsite storage, 
private sector treatment and onsite or offsite disposal for solid low-level waste. Waste stream-specific characteristics 
(for example, radionuclide content and concentration and waste matrix) dictate the combination of options to be 
employed for solid low-level waste management. 

The current strategy for managing Oak Ridge National Laboratory solid low-level waste includes: minimized 
generation through segregation, process control or reuse/recycle; continued onsite disposal at the Laboratory for waste 
certified as meeting onsite disposal performance assessment requirements; use of commercial vendors where cost 
effective for waste volume reduction and treatment prior to long-term storage or disposal; storage on the Oak Ridge 
National Laboratory for waste not certified to meet onsite disposal performance objectives while awaiting offsite 
disposal; and use of offsite disposal for stored inventory and future generation. 

GENERATION AND HANDLING 

The primary generator of low-level waste at the Oak Ridge National Laboratory is the Department of Energy's Office 
of Energy Research; however, environmental restoration and nuclear material and facility stabilization activities also 
generate some low-level waste at the Laboratory. This estimate assumes that all costs associated with the 
characterization and certification, classification, packaging, collection, transport and tracking of low-level waste are 
the responsibility of the generator. 
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This baseline report assumes that a total of 100,000 cubic meters (131 ,000 cubic yards) of solid low-level waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration and nuclear material and facility stabilization activities will generate approximately 5,900 
cubic meters (1,572 cubic yards) of solid low-level waste through FY 2045. The annual generation rate will vary with 
the project schedules. 

This report also assumes that Energy Research activities will generate approximately 94,100 cubic meters (123,271 
cubic yards) of solid low-level waste, with an annual generation rate of roughly 1 ,200 cubic meters (1 ,572 cubic 
yards) until FY 2060. All applicable storage facilities described below will be maintained and upgraded to allow them 
to remain active until FY 2060. 

TREATMENT 
The liquid low-level waste system at the Oak Ridge National Laboratory consists of collection tanks and piping, 
evaporator facilities, evaporator storage tanks, and Melton Valley storage tanks. The waste accumulated in the 
collection tanks is transferred via underground piping to the Liquid Low-Level Waste Evaporator Facility where it is 
concentrated to an average volume reduction factor of 30: 1. The concentrated waste is then transferred to one of 
several storage tanks, and the evaporator condensate is transferred to the Process Waste Treatment Plant for further 
treatment. Portions of the liquid low-level waste system require upgrading or replacement to meet requirements of the 
Oak Ridge Federal Facilities Agreement. Projects have been implemented to provide underground tank and pipeline 
replacement at key locations across Oak Ridge National Laboratory. Upgrades are scheduled to be completed by FY 
2005. 

The second liquid radioactive waste treatment system at Oak Ridge National Laboratory is the Process Waste System. 
The processing steps include softening, clarification, filtration, and ion exchange. The concentrated radioactive 
material resulting from the regeneration of the Process Waste Treatment Plant ion exchange columns is evaporated 
and transferred to the Liquid Low-Level Waste System. Waste management operates a radioactive gaseous waste 
system that provides negative pressure containment, filtration, scrubbing and monitored discharge for radioactively 
contaminated ventilation collected from hot cells and process vessels. 

Offsite commercial treatment facilities reduce the volume of a portion of Oak Ridge National Laboratory's contact
handled solid low-level radioactive waste. Commercial services are available for supercompaction, incineration, and 
metal melting. Commercial vendors treat ion exchange resins and periodically solidify liquid low-level radioactive 
waste concentrates at the Laboratory. Additional treatment facilities are not currently planned for the Oak Ridge 
National Laboratory. 

STORAGE 
In 1986, the Waste Management program began interim storage of some contact-handled solid low-level waste at the 
Oak Ridge K-25 Site because of the limited disposal capacity remaining in Solid Waste Storage Area 6. To date, 
approximately 2,500 drums of solid low-level waste and 125 boxes from Oak Ridge National Laboratory are being 
stored at the K-25 Site. The Waste Management program has constructed several portable storage facilities for onsite 
interim storage of the low-activity waste streams, which include contaminated soils, process wastewater sludge, 
biological waste, and very low-activity waste. This estimate assumes that the Waste Management program will be 
responsible for storage of these low-activity waste streams until new disposal facilities on the Oak Ridge Reservation 
are available, or offsite disposal is accessed. 

The Waste Management program is also storing remote-handled solid low-level waste that does not meet the waste 
acceptance criteria for onsite disposal facilities. Remote-handled low-level waste is stored in above- and below-grade 
storage facilities. Above-grade concrete cask storage areas are used to store solidified supernatants from the liquid 
low-level waste evaporator concentrate storage tanks. Below-grade storage wells are used to store irradiated 
hardware, sealed radiation sources, and other solid low-level waste that does not meet the onsite disposal waste 
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acceptance criteria. Cask storage areas are used to store irradiated hardware that is too large for the below-grade 
storage wells. 

DISPOSAL 

The current strategy for disposal at the Oak Ridge National Laboratory varies according to isotopic content and 
radionuclide concentration of the waste and the specific disposal facility and technology. The strategy to ensure 
disposal capability for all low-level waste generated at the Oak Ridge National Laboratory relies on a combination of 
onsite and offsite facilities. Onsite disposal of low-level waste is primarily limited to mixed fission product waste 
generated at the Laboratory. This waste is currently being disposed of at the Interim Waste Management Facility (an 
above-ground engineered disposal facility) which began operations in FY 1991. This report assumes that at current 
and projected generation rates, by using aggressive volume reduction technologies, this facility will reach full capacity 
by FY 2008. Although plans for a disposal facility are currently being pursued, this report assumes that the long
range disposal strategy for low-level waste will be offsite disposal at the Nevada Test Site. 

Hazardous Waste 

The strategy for managing hazardous waste at Oak Ridge National Laboratory consists of reducing waste generation; 
obtaining no-added-radioactivity determinations to dispose of current inventories and newly generated waste as 
hazardous using commercial sector capabilities; and continued treatment in existing onsite facilities. 

GENERATION AND HANDLING 

The primary generator of hazardous waste at the Oak Ridge National Laboratory is the Department of Energy's 
Office of Environmental Management (environmental restoration and nuclear material and facility stabilization 
activities); however, Energy Research program activities also generate some hazardous waste at the Laboratory. This 
estimate assumes that all costs associated with the characterization and certification, classification, packaging, 
collection, transport and tracking of low-level waste are the responsibility of the generator. 

This baseline report assumes that a total of 360 cubic meters (472 cubic yards) of solid low-level waste will transfer 
to the Waste Management program over the life cycle of this estimate. This report assumes that environmental 
restoration and nuclear material and facility stabilization activities will generate approximately 300 cubic meters (393 
cubic yards) of solid low-level waste through FY 2045. The annual generation rate will vary with the project 
schedules. 

This report also assumes that Energy Research activities will generate approximately 60 cubic meters (78.6 cubic 
yards) of solid low-level waste, with an annual generation rate of approximately 0.8 cubic meters (1.05 cubic yards) 
until FY 2060. 

TREATMENT 

The Nonradiological Wastewater Treatment Plant is operated under Section 402 of the Clean Water Act and is 
exempt from Resource Conservation and Recovery Act permit requirements for treatment, storage, and disposal 
facilities. In the past, bulk nonnitrate acids were neutralized at the Nonradiological Wastewater Treatment Plant and 
discharged to White Oak Creek via the National Pollutant Discharge Elimination System permit. The Nonradiological 
Wastewater Treatment Plant is planned for use in the future for corrosives in storage. Many generators now 
neutralize corrosives to prevent generation of hazardous waste. Other products, such as antifreeze and nonhazardous 
scintillation fluids, are currently being treated at the Sanitary Wastewater Treatment Plant. These items were 
previously sent to hazardous waste operators and disposed of offsite. However, onsite treatment represents a 
significant savings over disposal costs. 
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Although limited, essential onsite hazardous waste treatment capability exists at the Oak Ridge National Laboratory. 
Explosive, shock-sensitive and reactive waste is treated at the Chemical Detonation Facility. Commercial offsite 
treatment with disposal is planned for the remaining waste. 

STORAGE 

Storage facilities at Oak Ridge National Laboratory are used to store: (1) bulk waste chemicals that have been 
packaged and labeled in accordance with Department of Transportation requirements; (2) small containers of 
laboratory chemicals and related wastes; and (3) polychlorinated biphenyls and polychlorinated biphenyl
contaminated liquids and solids. Waste is characterized as ignitable, corrosive, extraction procedure toxic, oxidizers, 
poisons, and polychlorinated biphenyls or polychlorinated biphenyl-contaminated. 

DISPOSAL 

No onsite hazardous waste disposal capability exists at the Oak Ridge National Laboratory. Hazardous waste will be 
disposed of in conjunction with commercial treatment contracts. 

Sanitary Waste 

The strategy for managing sanitary waste at the Oak Ridge National Laboratory constitutes the use of both onsite and 
offsite commercial facilities including the Anderson County Landfill and the Y-12 Sanitary Landfill. Waste recycle 
opportunities will also continue to be pursued to reduce the quantity of waste requiring disposal and to extend the life 
of the disposal facilities. The Waste Management program has no current or planned activities associated with the 
storage of solid sanitary and industrial waste at the Oak Ridge National Laboratory. 

GENERATION AND HANDLING 

The primary generator of sanitary waste at the Oak Ridge National Laboratory is the Department of Energy's Office 
of Environmental Management (environmental restoration activities); however, Energy Research program activities 
also generate some sanitary waste at the Laboratory. 

This baseline report assumes that a total of 158,000 cubic meters (206,980 cubic yards) of sanitary waste will transfer 
to the Waste Management program over the life cycle of this estimate. This report assumes that environmental 
restoration and nuclear material and facility stabilization activities will generate approximately 115,000 cubic meters 
(150,650 cubic yards) of sanitary waste (mostly liquid) through FY 2045. The annual generation rate will vary with 
the project schedules. 

This report also assumes that Energy Research activities will generate approximately 43,000 cubic meters (56,330 
cubic yards) of solid low-level waste, with an annual generation rate of roughly 1, 700 cubic meters (2,227 cubic 
yards) until FY 2021 . 

DISPOSAL 

Industrial solid waste and construction demolition debris generated at the Oak Ridge National Laboratory, and waste 
containing less than 35 picocuries per gram of radioactivity (total uranium) are transported and disposed of at the Y-
12 Industrial Landfills in accordance with the state operating permit. At current generation rates, the existing landfill 
has a life expectancy of greater than 50 years. All sanitary and industrial liquid waste is discharged to White Oak 
Creek per the National Pollutant Discharge Elimination System permit requirements. 

Offsite disposal is limited to specific waste streams that are generated in areas known to be noncontaminated. This 
waste is disposed of in the Anderson County Landfill. 
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Direct Program Management/Support 

Direct program support activities for the Waste Management program encompass activities that are necessary for, but 
are not directly a part of, treatment, storage, disposal, or related operations. Program support activities include 
Department of Energy and Lockheed Martin Energy Systems, Inc. program management; oversight of pollution 
prevention programs; general safety, health and environmental compliance oversight; utilities for general support 
facilities; taxes; and procurement for general support activities; and establishment and maintenance of waste tracking 
systems. The level of general program support is proportional to treatment, storage, disposal, and related activities 
and reduces or increases as treatment, storage, disposal, and related activities decrease or increase. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

e~ ~ llliaaaa aaa1 aaJa aa~1 aaaa il&ili alia 
Spent Nuclear Fuel 

Storage and Handling 2,780 1,000 
Transuranic Mixed Waste 

Trea1ment 24,614 21,600 17,425 23,825 326 814 
Storage and Handling 2,571 2,760 2,760 2,760 2,760 2,760 2,760 

Transuranic Waste 
Treatment 2,170 8,430 7,771 8,937 2,440 2,360 

Low-Level Mixed Waste 
Trea1ment 93 147 670 2,073 303 95 95 
Storage and Handling 3,019 2,428 2,428 2,428 2,428 2,428 2,428 
Disposal 50 11 167 524 9 

Low-Level Waste 
Treatment 19,968 17,920 13,720 13,720 13,720 13,720 13,720 
Storage and HandHng 6,265 2,455 2,455 2,455 2,455 2,455 2,455 
Disposal 11,180 7,293 6,584 7,080 7,726 6,367 6,253 

Hazardous Waste 
Trea1ment 69 36 68 30 
Storage and Handling 15 15 15 15 15 15 15 

Sanitary Waste 
Treatment 2,795 2,300 2,300 2,300 2,300 2,300 2,300 
Disposal 5 10 8 4 14 

Direct Program Management/Support 27,345 25,914 25,368 14,408 29,308 17,116 18,470 
Tgte! '9' etp ap @lft A1 zae AQ§SB na'A' 4BB5a eeaez 

CliiUill aa.a iiUil aaaa iiUII iiiiQ iiUIIi 
Spent Nuclear Fuel 

Storage and Handling 
Transuranlc Mixed Waste 

Treatment 814 814 814 814 814 814 814 
Storage and Handing 2,760 2,760 2,760 2,760 2,760 2,760 2,520 

Transuranlc Waste 
Trea1ment 

Low-Level Mixed Waste 
Trea1ment 95 95 95 95 95 95 95 
Storage and Handling 2,428 2,428 2,428 2,428 2,428 2.428 270 
Disposal 9 9 9 9 9 9 

Low-Level Waste 
Treatment 13,720 13,720 13,720 13,720 13,720 13,720 760 
Storage and Handling 2,455 2,455 2,455 2,455 2,455 2,455 1,450 
Disposal 8,253 8,253 8,253 8,253 6,253 6,253 6,253 

Hazardous Waste 
Trea1ment 3 3 
Storage and Handling 15 15 15 15 15 15 15 

Sanitary Waste 
Trea1ment 2,300 2.300 2,300 2,300 2,300 2,300 2,300 
Disposal 

Direct Program Management/Support 14,345 14,713 14,713 14,713 14,713 14,713 14,713 

;I;QIII il ~IZ illll iiBII ie Ble 6§§0§ •eeae ?i?Q? 

(This table is continued on the following page.) 
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Waste Management Activities Cost Estimate- Continued 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

Spent Nuclear Fuel 
Storage and HandHng 

Transuranlc Mixed Waste 
Treatment 
Storage and Handling 

Transuranic Waste 
Treatment 

Low-Level Mixed Waste 
Treatment 
Storage and Handing 
Disposal 

Low-Level Waste 
Treatment 
Storage and Handling 
Disposal 

Hazardous Waste 
Treatment 
Storage and Handling 

Sanitary Waste 
Treatment 
Disposal 

Direct Program ManagemenVSupport 

ey gqzp 

814 
2,520 

95 
270 

760 
1,450 
6,253 

15 

2,300 

14,713 

?Q?fi 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

Current Composition 

egeg ?Qfl§ eqeg ?QH§ ?199 

18,900 

475,587 
203,657 

160,538 

21,184 
163.474 

4,250 

951,641 
193,125 
512,536 

1,160 
1,125 

174,976 
200 

1,376,324 

The employees working for Lockheed Martin Energy Systems are engineers, scientists, technicians, managers, 
construction crafts personnel, operators, laborers and general workers, administrative professionals, general 
administrators, and managers. Because there are several waste operations facilities at the Laboratory, there are more 
operators than at other facilities. This work force is expected to remain relatively stable over the next several years. 
In addition, the Department of Energy contracts to Jacobs Engineering and Foster Wheeler, both of whom 
predominantly employ scientists and engineers, and MK-Ferguson, the construction contractor, who employs 
construction crafts personnel, operators, and engineers. Lockheed Martin subcontracts to a variety of engineering, 
consulting, and site investigation firms including several small disadvantaged businesses under the Small Business 
Administration "Sa" set aside program. The federal Full-Time-Equivalents who provide support and oversee the 
Environmental Management work at the Oak Ridge National Laboratory are included in the Oak Ridge Operations 
Office section of this report. The following table presents the contractor work force by skill mix. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 
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Site Management Structure 

Lockheed Martin Energy Systems is the integrating contractor for the Environmental Management activities at the 
Oak Ridge National Laboratory for the Department of Energy. The company integrates its own work activities as 
well as those of Department of Energy prime contractors for technical support, engineering and construction, and its 
own subcontractors for site remedial investigation work. Lockheed Martin Energy Research Corporation was recently 
formed to contract as the managing and operation contractor of the Oak Ridge National Laboratory for the 
Department of Energy. Lockheed Martin Energy Systems is entering into a Memorandum of Understanding with 
Lockheed Martin Energy Research Corporation that will indicate the cooperation and roles and responsibilities 
between the two contractual entities. 

The Lockheed Martin Energy Systems contract has recently been extended for an additional two years, through March 
1998. In that contract, Lockheed Martin has committed to incentive contracting as a part of contract reform. An 
increasing number of the Lockheed Martin-managed activities will be task order contracts. The primary features of 
these task order projects are as follows: contracting companies function as a team; the Department of Energy and the 
team negotiate terms of the project; the team collects an incentive fee for finishing under budget, but absorbs a 
percentage of any cost overrun; the Department of Energy shares risk of cost overruns; and streamlined bid 
specifications simplify the process and reduce cost estimates. 

Future Full-Time Equivalent Needs 

According to this estimate, the mix of Full-Time Equivalents supported by Environmental Management for the Oak 
Ridge National Laboratory will remain fairly stable. Remedial action and waste management activities will continue 
to support Environmental Restoration. However, as the decommissioning of facilities and larger scale remediation 
begins, and the buildings are cleaned and demolished, heavy equipment operators, laborers, health and safety 
personnel, and decontamination personnel will be needed. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Oak Ridge National Laboratory. 
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Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiillll Ill~ aa~a au~~ 1818 1811 
Envlrormental Restoration t5,498 t8,874 29,675 52,677 tt7,532 2t,735 

Waste Management 63,8t7 57,03t 43,6t9 43,029 31,740 25,139 

rqte' 783'§ Vi¥ za?ft1 8§?00 148 ??? ffiAZ§ 

"aga~ latQ IUdl illiQ lUll iiQIU 
Envirorvnental Restoration 10,137 9,581 4,049 
Waste Management 23,006 23,190 23,190 23,190 23,190 23,190 
1 Btn' aa 143 32771 ?Z?@B ?@ JBP ?3 199 ?@ lBQ 

aau~u illl:l lUlU lUll 1118 lUll 
Environmental Restoration 

Waste Management 15,008 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

U'llt3999 399§ 2(!19 '9'' aeag W' 
Nuclear Material and Facllty Stablization 11,875 8,854 10,886 9,048 3,448 

Envlrormental Restoration 47,735 60,739 132,298 114,205 82,298 59,115 

Wasle Management 39,123 35,287 38,119 37,529 31,740 24,814 
1 Pta' 86732 lMAAl 161 321 lAQ?Aa Jl? 46§ §382ft 

f)' '92' ageq 21?:1§ 39'9 '9'§ aqeg 
Nuclear Material and Facllty Stabllzation 
Envlrormental Restoration 42,745 32,015 13,169 
Waste Management 22,191 22,375 22,375 22,375 22,375 22,375 

Ip!ft! Meaz 543RQ 35§14 22375 ?? azs ??@?§ 

eyagzp 3271 ag•g 191' 2Q89 398' 
Nuclear Malerial and Facllty Stabllzation 
Environmental Restoration 
Wasle Management 14,194 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

IU~U 
tt,250 
25,068 
j$5316 

IIIII 

15,008 
J§OOA 

iUIII 

aqag 

99,181 
24,254 

'?3'¥ 

39'§ 

14,194 
141Q4 

21 29 

~lllliilill. 
1,455,045 
2,292,067 

Life ''f'f 
220,559 

3,417,502 
1,966,610 

The FY 1996 life-cycle cost estimate for the Oak Ridge National Laboratory is 17 percent ($1.8 billion) lower than 
the FY 1995 estimate. Most of this reduction is the result of lower estimated costs for the Waste Management and 
Nuclear Material and Facility Stabilization programs. 

As with the FY 1995 Baseline Environmental Management Report, parametric models were used to project life-cycle 
costs for most Nuclear Material and Facility Stabilization program activities. The baseline cost estimate was used for 
the Isotopes Facility Deactivation Project. This resulted in a 25 percent lower life-cycle cost estimate. Also, the FY 
1995 Baseline Environmental Management Report contained some facilities that are currently in the Environmental 
Restoration baseline estimate. These facilities have been deleted from the FY 1996 Nuclear Materials and Facility 
Stabilization program estimate. 

The FY 1996 Baseline Environmental Management Report estimate for Environmental Restoration program activities 
did not change substantially from the FY 1995 report. This report reflects essentially the same scope for activities, 
with the exception of decommissioning of facilities identified by the Nuclear Materials and Facility Stabilization 
program. This provided an additional 70 facilities to the program. In addition, the direct program 
management/support costs were included within the scope of the program estimate. 
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Comparison Table 

Activity 
FY 1995 FY 1995 Only 1 FY 1996 Change in 

Change in 

Life Cycle Life Cycle Dollars 
Percent 

--------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 307,385 13,656 220,559 -73,170 -25 

Environmental Restoration 4,434,247 67,700 4,886,699 520,152 12 

Waste Management 4,834,533 116,500 4,258,677 -459,356 -10 

Landlord - - - - -

Program Management 2 1,842,801 6,800 - - -

Site Total 11,418,966 200,200 9,365,936 -1,852,830 -17 

1 The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

The 1996 Baseline Environmental Management Report estimates for Waste Management program activities at Oak 
Ridge National Laboratory now include: proportionate shares of centralized mixed waste program costs (previously 
all reported under K-25 Site, reflecting how funds are managed); decommissioning costs for currently operating and 
planned Waste Management-owned facilities; revised methods of treatment for transuranic and mixed transuranic 
waste; increased use of offsite facilities for low-level and low-level mixed waste disposal; and reduced waste 
projections from the Environmental Restoration and Nuclear Material and Facility Stabilization programs. 
Collectively, these changes reduced the estimated costs for the Waste Management program by approximately 10 
percent. 
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OAK RIDGE OPERATIONS OFFICE 

The Oak Ridge Operations Office is located downtown in the city of Oak Ridge, Tennessee. 

Nuclear Material and Facility Stabilization 

Environmental Restoration 

Waste Management 

Total 

1997 Congressional Request 

Estimated Site Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

ey 1Pft6·appp ages ap1p 2Q15 a gag 2Q36 

Nuclear Material and Facility StabiNzation 1,099 1,500 1,800 1,520 320 
Environmental Restoration 67,651 68,213 44,415 38,629 33,853 13,967 
waste Management 10,200 10,200 9,294 9,067 9,Q67 9,067 
Total 78,949 79,913 55,508 49,216 43,240 23,034 

fX 3935 a peg age;; agsg agss agog 
Nuclear Material and Facility Stabilization 
Environmental Restoration 2,830 1,836 1,100 926 882 882 
Waste Managei'I"'Etnt 6,800 6,800 6,800 6,800 6,800 6,800 
Total 9,630 8,636 7,900 7,726 7,682 7,682 

EX agzg agzs a gnp a gas agpg agps 
Nuclear Material and Facility Stabiizatlon 
Environmental Restoration 
Waste Management 6,800 
Total 6,800 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

;mae 
7,260 
6,800 

14,060 

2Q65 

882 
6,800 
7,682 

21QQ life cw'f 
31,193 

1,416,625 
590,473 

2,038,291 

The mission of the Oak Ridge Operations Office is the oversight and management of various facilities and programs 
related to the Office of Nuclear Energy, Energy Research, Uranium Enrichment, Defense Programs and 
Environmental Management. Three of the Oak Ridge Operations Office facilities are located on the Oak Ridge 
Reservation: the Oak Ridge National Laboratory, one of the country's largest multidisciplinary and multi program 
laboratories and research facilities; the Y -12 Plant, which is involved in nuclear weapons component disassembly and 
storage, enriched uranium material storage and management, and weapons process technology and development; and 
the K-25 Site, a former Uranium Enrichment Gaseous Diffusion Plant. The Uranium Enrichment Gaseous Diffusion 
Plants in Paducah, Kentucky and Portsmouth, Ohio are also part of the Oak Ridge Operations Office. 

The Environmental Management program at Oak Ridge is responsible for the safe and efficient cleanup at all these 
facilities as well as the cleanup at the Weldon Spring Site in Missouri, the Center for Energy and Environment 
Research in Puerto Rico, the Oak Ridge Associated Universities Program and Oak Ridge Institute for Science and 
Education in Oak Ridge, and offsite areas that have become contaminated as a result of Oak Ridge Reservation 
activities. The Formerly Utilized Sites Remedial Action Program is also included in the Oak Ridge Operations 
Office. This program manages the remediation actions at 46 sites in 14 states where the Federal Government 
contracted with private firms to process or perform research in connection with the Department of Energy's atomic 
weapons activities. 

The estimates in this section of the report apply to the program direction by the federal employees of the prime 
contractors involved in the Environmental Management activities associated with the Oak Ridge Operations Office. 
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These activities include environmental restoration (remedial actions and decommissioning activities) and waste 
management, including treating, storing and disposing of waste generated by the Offices of Environmental 
Management, Defense Programs, Nuclear Energy, Enrichment Programs and Energy Research programs. Also 
included are the central program management for Lockheed Martin Energy Systems, Inc. for the Nuclear Materials 
and Facility Stabilization program and the Environmental Restoration Major Systems Acquisition Oak Ridge- I. 

All costs in this site summary are direct program management/support. 

FUTURE USE 

The Environmental Management program management activities are expected to remain in Oak Ridge for the life 
cycle of this estimate. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

Activities under the Oak Ridge Operations Office section of this report include the Lockheed Martin Energy Systems 
central management support of the Nuclear Material and Facility Stabilization program in Oak Ridge. Lockheed 
Martin is the prime contractor to the Department of Energy for the integration of the Nuclear Material and Facility 
Stabilization program activities at the Oak Ridge Operations Office. Activities include preparing this report, planning 
for the acceptance of new facilities into the program, maintaining the progress tracking system and preparing annual 
reports, maintaining inventories of surplus facilities, ensuring compliance with Department of Energy Orders, 
preparing budgets and cost estimates, and performing other administrative and technical coordination activities. Two 
federal Full-Time Equivalents in the Environmental Restoration program support and oversee the nuclear material and 
facility stabilization activities. 

ENVIRONMENTAL RESTORATION 

The activities under the Oak Ridge Operations Office section of this report include the program direction by the 
federal employees of the prime contractors involved in Environmental Restoration program activities. 

The program direction by federal employees includes the oversight of the activities of the prime contractors for 
environmental restoration activities at the Weldon Spring Site (M-K Ferguson), the Formerly Utilized Sites Remedial 
Action Program (Bechtel National, Inc.), and the Oak Ridge Reservation, Paducah and Portsmouth sites (Lockheed 
Martin Energy Systems, Inc., Jacobs Engineering, M-K Ferguson, and Foster Wheeler). Most of these employees are 
located in downtown Oak Ridge; however, a few are located onsite. All employees supporting work at the Weldon 
Spring Site are located in Missouri. 

Program direction activities include reporting and coordinating activities with Department of Energy Headquarters, 
providing direction and guidance to the prime contractors, planning and prioritizing activities, and performing other 
administrative, technical and financial operations. Also included are Department of Energy direct activities such as 
prime contractor central management, administrative support, special projects not related to a particular site, and other 
technical support. 

The Major Systems Acquisition Oak Ridge-1 includes environmental restoration activities on the Oak Ridge 
Reservation, the Oak Ridge Offsite Program, and the Paducah and Portsmouth sites. Lockheed Martin is the 
integrating contractor for this work. Program management provides essential technical support, administrative 
integration, and oversight to environmental restoration activities through technical integration and contract 
management functions. This support is aimed at ensuring proper identification, characterization, remediation, and 
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revitalization of contaminated sites. It includes business management, technical programs, technical oversight, senior 
management, community relations, and environmental restoration integration. 

Included in program management is funding for the State of Tennessee, the Commonwealth of Kentucky, and the 
State of Ohio to support its independent monitoring and oversight of activities and facilities as outlined in the 
Department's Agreement-In-Principle with the State. 

Business management accounts for the greatest portion of program management. This includes progress tracking, 
contract management, facility management, financial management (budget preparation and control) procedures and 
programmatic guidance, including integrating and reconciling plans and budgets with Oak Ridge Operations and the 
nationwide Environmental Management program. 

Technical programs include those activities performed for the Oak Ridge Reservation as a whole, rather than a 
specific facility. These activities include Oak Ridge Reservation-wide environmental data gathering, compliance 
reporting, permitting, and land-use planning. 

Technical oversight includes oversight of ground-water programs, risk assessments, records management, health and 
safety, and quality assurance to ensure consistency across the Oak Ridge Reservation. Senior management personnel 
for the Environmental Restoration program and the support groups that provide community relations and program 
integration support are also included in program management. This ensures an integrated Environmental Restoration 
program and supports such activities as preparing this report and coordinating stakeholder involvement and public 
participation. Strategic planning, personnel management and training, participation with advisory boards, and 
administrative support are also included in program management. 

A concentrated effort has been made over the last few years to reduce program management costs. Overlapping areas 
of management and activities have been eliminated and business systems that required extensive personnel hours have 
been replaced by electronic data bases and reporting systems. 

WASTE MANAGEMENT 

This section of the report includes only program direction by federal employees of Lockheed Martin Energy Systems, 
Inc. involved in Waste Management program activities at the K-25 Site, the Oak Ridge National Laboratory and the 
Y-12 Plant. The Lockheed Martin waste management activities are included in the K-25 Site, the Oak Ridge National 
Laboratory, and the Y -12 Plant sections of this report, 

The program direction for the Waste Management program encompass activities that are necessary for, but not 
directly a part of treatment, storage, disposal, and related operations. The Department of Energy employees oversee 
the activities of Lockheed Martin. They plan and prioritize activities and perform other administrative, technical and 
financial operations. 

There is significant interaction between the Oak Ridge Operations Office and the Department of Energy Headquarters 
to ensure that there is a consistent and integrated waste management program across the nation. Waste is shipped to 
other Department of Energy facilities and commercial waste treatment and disposal companies. 
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DESCRIPTION OF PERSONNEL 

Current Composition 

The current FY 1996 Federal Full-Time Equivalent allocation of 149 Full-Time Equivalents, which is depicted in the 
following table, consists mainly of managers, administrative support, professionals, and engineers. This 
multidisciplinary mix is needed to perform management oversight and technical support. The contractors and 
subcontractors staff are a mix of professional and labor that conducts day-to-day site operations and plans and 
performs remediation. 

The number of federal Full-Time Equivalents is expected to decrease over the nex~ few years because of improved 
productivity and consolidation of activities. 

Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (See Reader's Guide). 

Site Management Structure 

The Assistant Manager of Environmental Management reports to the Oak Ridge Operations Office Site Manager. 
The responsibilities include managing the Environmental Restoration, Nuclear Material and Facility Stabilization, 
Technology Development and Waste Management programs, the Formerly Utilized Sites Remedial Action Program, 
and the Weldon Spring Site Remedial Action Project. The Waste Management, Environmental Restoration, 
Technology Development and Nuclear Material and Facility Stabilization programs are co-located to foster 
communication and integration. 

Jacobs Engineering is the technical support contractor, M-K Ferguson is the construction contractor, Foster Wheeler 
is the design contractor, and Lockheed Martin Energy Systems, Inc. is the integrating contractor for both the 
Environmental Restoration program for the major systems acquisition and the Waste Management program. 

Future Full· Time Equivalent Needs 

This report assumes that the level and mix of Full-Time Equivalents at the Oak Ridge Operations Office will remain 
relatively static during the near term. Out year changes to the mix of Full-Time Equivalents may be related to a 
decrease in remedial action activities and an increase in the decommissioning activities. 
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privatization, effects of greater waste minimi
zation). These analyses can be used to help 
inform strategic planning decisions, better 
focus the program's near-term planning and 
budgeting, and support legislative and regula
tory reform. 

• Promote Informed, Broad-based Citizen 
Involvement in the Debate on the 
Program's Future: One of the "next steps" 
included in the 1995 Baseline Report was to 
include more stakeholders in the debate and 
actively seek citizen's views (in subsequent 
Baseline Report cost estimates). The 1996 
Baseline Report achieved the goal of greater 
stakeholder participation. However, the task 
of using the information to cultivate more 
informed debate on the program's future still 
lies ahead. 

Contents 
The 1996 Baseline Report consists of three 
volumes: Volume I- The 1996 Baseline Environ
mental Management Report, and Volumes II and 
III- Site Summaries for the 1996 Baseline Envi
ronmental Management Report. 

Volume I 

Introduction (Chapter 1) outlines the framework 
of the report by providing a background on the 
scope and technical complexity of the environ
mental management program, a description of 
alternative analyses performed, and an overview 
of the contents of the Baseline Report. 

The Environmental Management Program 
(Chapter 2) describes the mission and scope for 
each of the six major functional elements that are 
encompassed in the Environmental Management 
program: Environmental Restoration; Waste 
Management, Nuclear Material and Facility 
Stabilization; Science and Technology Develop
ment; Landlord; and National Program Planning 
and Management. 

What is the Base Case? (Chapter 3) outlines the 
methodology and key assumptions used to develop 
the Base Case long-range projections of activities, 
schedules, and associated costs. 

Executive Summary 

Results (Chapter 4) summarizes the projected life
cycle costs for the Environmental Management 
program including discussion on the range of 
estimates, distribution of cost estimates by geo
graphical area, and distribution of cost estimates 
by functional area. 

Comparison of Results to the 1995 Baseline 
Environmental Management Report (Chapter 5) 
describes the differences between the 1996 Base
line Report and the 1995 Baseline Report in terms 
of methodology and assumptions, including 
highlights of changes at the five highest-cost sites. 

Alternative Scenarios (Chapter 6) and Compari
son of Alternative Cases (Chapter 7) present and 
evaluate the findings of nine alternative ap
proaches (five land-use cases, three program and 
project scheduling cases, and one minimal action 
case) to the Environmental Management program. 

Conclusion (Chapter 8) discusses how the Base
line Report can serve as a tool for program deci
sions and how the report can continue to be 
improved in the future. 

Volumes II and III: Site Summaries 

Volumes II and III present the site data and as
sumptions used to develop the 1996 Baseline 
Environmental Management Report. Each site 
summary provides a brief discussion of the site's 
past, current, and future missions and is followed 
by discussions of the projects and activities 
necessary to manage and remediate the site. 
Volume II covers Alaska through New Jersey and 
Volume III covers New Mexico through Wyoming. 

This executive summary provides a brief; nontechnical 
overview of the report, which is available in Department 
qf Energy reading rooms and the Centerfor Environmen
tal Management Information ( /-800-7 36-3282 ). 
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Executive Summary 
uring World War II and the Cold War, the The 1996 Baseline Environmental Management 

United States developed a massive industrial Report provides a total life-cycle cost estimate 
complex to research, produce, and test nuclear and anticipated schedule of the projects and 
weapons. This nuclear weapons complex in- activities necessary to carry out the Environmen-
cluded nuclear reactors, chemical processing tal Management program's missions for environ-
buildings, metal machining plants, laboratories, mental remediation, waste management, science 
and maintenance facilities that manufactured tens and technology development, the transition of 
of thousands of nuclear warheads, and conducted operational facilities to safe shutdown status, and 
more than one thousand nuclear explosion tests. the safeguarding and securing of special nuclear 

d 
. ._ ~rymaterials. 

Weapons pro uct1on stopped OiS 

in the late 1980s, initially to 
correct widespread environ
mental and safety problems, 
and was later ended indefi
nitely because of the end of 
the Cold War. The work 
remaining, and the ~., 
subject of this analysis, is ( lv 

the legacy of thousands of 
contaminated areas and 
buildings, and large volumes 
of "backlog" waste and 
special nuclear materials 
requiring treatment, stabiliza
tion,, and disposal. Approxi-
mately one-half million cubic meters of 
radioactive high-level, mixed, and low-level 
waste must be stabilized, safeguarded, and 
dispositioned, including a quantity of plutonium 
sufficient to fabricate thousands of nuclear 
weapons. 

In 1989, the Department of Energy established 
the Environmental Restoration and Waste Man
agement program, now called the Environmental 
Management program, to consolidate ongoing 
activities and accelerate efforts to deal with the 
inactive production facilities and sites and the 
accumulated waste, contamination, and materi
als. Six years later, this program is responsible 
for the maintenance and stabilization as well as 
the environmental restoration and waste manage
ment work at virtually the entire nuclear weapons 
complex not being used for continued weapons 
activities. The Environmental Management 
program is one of the largest environmental 
stewardship programs in the world, with 150 
sites in over 30 states and Puerto Rico. 

This report is prepared as an 
analytical tool to help guide 
departmental decisions and to 
provide an accounting of the 
Department's progress, 

spending, and plans. In 
addition, federal law re
quires the Secretary of 
Energy to regularly submit 

Baseline Environmental 
Management Reports. The 
1996 Baseline Environmental 
Management Report (Baseline 
Report) is the second of these 
reports. In addition, the report 

serves as a benchmark - or starting point - in 
the development of new "Ten-Year Plans" that are 
being prepared to define new, near-term cleanup 
objectives and greatly accelerate the pace and 
reduce the costs of cleanup over current plans. 

The first report, prepared in 1995, estimated that 
the total cost of the Environmental Management 
program's mission would be between $200 and 
$350 billion over a 75-year period. Significant 
decisions made over the past 12 months have 
changed the projected scope of the Environmental 
Management program as presented in the 1995 
report. The 1996 Baseline Report highlights 
these changes, both at the site and national levels. 
These changes have resulted in a lower total 
program estimate, which now is between $189 
and $265 billion over a 75-year period. Guided 
by a new ten-year planning process, we are 
confident that we can further reduce the costs and 
accelerate the pace of cleanup through better 
coordination between sites, use of "breakthrough 
management" and use of new technologies. 
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The 1988 Baselne Be/llll't IS: 
• A life-cycle cost estimate for the entire Environmental 

Management Program 

• A policy analysis tool that explores the potential consequences 
of several policy alternatives 

• A description of environmental management activities expected 
to be necessary to address the Department's legacy and 
projected future activities 

The 1 BBB BaBIIIillll 811/1111'1 IS NOT: 
• A definitive basis for planning specific projects 

• A budget document 

• A funding request 

The 1996 Baseline Report is based on current (as 
of late 1995) national and site-level assumptions 
regarding the actions or activities that are most 
likely to occur in the future, and it estimates the 
costs of these actions or activities. It is expected 
that these projected activities will change in the 

future. In fact, one of the principal purposes of 
this report is to inform a national debate on what 
the best future course should be. 

The Environmental Legacy: 
Causes and Remedies 

The Environmental Management program was 
established to address the environmental legacy of 
nuclear weapons production and other sources of 
waste or contamination such as nuclear research 
programs. The program encompasses remediation 
of the environment and facilities that have been 
contaminated with radioactive materials and 
hazardous chemicals. The program uses safe and 
practical strategies to deal with a variety of radio
active and hazardous waste. It also entails deacti
vating and safekeeping hundreds of facilities that 
have no similar counterparts in any other govern
ment or commercial industrial facilities. Finally, 
the Environmental Management program accom
plishes the stabilization and safe storage of special 

------------------------------------------------
nuclear materials such as 
plutonium and highly 
enriched uranium and the 
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Figure 1. The Scope of the Environmental Management Program 

management and storage 
of spent nuclear fuel. In 
addition to the legacy 
mission, the Environmen
tal Management program 
manages waste produced 
by ongoing Department 
missions. (e.g., national 
laboratories). 

The Environmental 
Management program 
encompasses six major 
functional areas: (I) 
environmental restoration; 
(2) waste management; 
(3) nuclear material and 
facility stabilization; ( 4) 
science and technology 
development; (5) land
lord; and (6) national 
program planning and 
management. Figure I 
depicts the scope of the 



Environmental Management program and the key 
interrelationships of the six major areas. Primary 
among these is waste management, which in
volves safe treatment, storage, and disposal of 
existing waste and waste yet to be generated. 
Environmental restoration activities address 
remediation of contaminated soil and water as 
well as decommissioning of contaminated 
surplus facilities. Nuclear material and facility 
stabilization involves stabilizing and consolidat
ing special nuclear materials such as plutonium 
and highly enriched uranium and deactivating 
surplus facilities to a safe, low-maintenance 
condition while awaiting final decommissioning. 
Science and technology development includes a 
variety of basic and applied research activities 
that explore more effective and less expensive 
remedies to address the environmental and safety 
problems of the Environmental Management 
program. Landlord functions represent crosscut
ting, site-wide activities such as road mainte
nance and fire and ambulance services necessary 
to keep communication, transportation, and 
security systems operational at large facilities. 
National program planning and management 
encompasses Headquarters functions. 

What is the Base Case? 

The Environmental Management Base Case is a 
long-range projection of activities, schedules, and 
associated costs that fully describes the Environ
mental Management program, as currently 
projected, from its current state to completion 
(see "Why Life-Cycle Estimates" ) based upon 
compliance with current laws, regulations, and 
agreements. The Base Case looks to the future, 
but does so only with the knowledge, informa
tion, and assumptions that are available today. 
Because these inputs are rapidly changing, the 
1996 Base Case is essentially a snapshot in time 
of a dynamic and complex program. The Base 
Case is not a budget estimate or a program 
funding request. Nor is it intended to provide 
details of specific projects. 

The information in the Base Case falls into four 
categories: (I) descriptions of Environmental 
Management activities; (2) estimates of the 
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annual cost of each Environmental Management 
activity; (3) estimates of the annual waste volumes 
generated by each activity; and, (4) initial sched
ule estimates for each activity, including starting 
dates and duration. "Activities" are specific sets of 
actions taken to disposition special nuclear mate
rial or contaminated facilities, remediate contami
nated areas, manage waste, maintain federal lands 
and facilities, and manage the programs individu
ally and collectively in an integrated manner. 

Why Life-Cycle Estimotes? 
The purpose of life-cycle cost analysis is to evaluate the total 
direct indirect, recurring, nonrecurring, and related costs incurred 
- or estimated to be incurred -for o project. The life-cycle cost 
estimate encompasses all costs of o project, including those 
related to chomcterizotion, design, remediation, operation, 
maintenance, support, deactivation and disposition over the 
anticipated useful life span of that project. 

Life-cycle estimates help identify activities that hove the most 
significant financial impact on a project during its life span and 
provide information for effective strategic planning, budgeting, 
execution, and control of project activities. While neor·term 
planning remains critical for budgeting and tasking purposes, it is 
incapable of identifying the long·term implications of issues and 
the strategies posed to resolve them. Life-cycle planning is also 
critical to ensure that issues affecting sites throughout the 
complex ore addressed in a programmatically efficient manner. 

Limitations of a Life-Cycle 
Cost Estimate 

Projecting future activities and costs is always 
fraught with uncertainty. This uncertainty is 
compounded when projecting the path of an 
unprecedented program such as stabilizing and 
remediating the facilities and residues of the 
nuclear weapons complex. Activities such as 
these are expected to last decades. They will be 
atlected by unpredictable factors, such as the 
development of new technologies and laws, and 
are extremely controversial. Nonetheless, these 
are also some of the reasons why good program 
management and good public policy require that 
such an estimate be compiled. The following is 
a list of specific limitations of the life-cycle 

Ill 
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Base Case for the Environmental Management 
program: 

• The program has a large unknown scope for 
which the nature and extent of existing prob
lems have not been adequately characterized 
and an expected remedy has not been defined. 

• The program faces challenges resulting from 
the production of unique radioactive materials. 
The program must, therefore, develop new 
approaches and technologies to address unique 
environmental cleanup problems. 

• The program is responsible for environmental 
management problems for which there are no 
current effective remedies and no effective 
remedies on the horizon (defined as "infea
sible"). Some are infeasible for technological 
reasons (no available technology); others are 
infeasible because addressing them will result 
in unacceptable levels of ecological damage. 
(The Base Case does not include the costs for 
undertaking infeasible projects. However, 
costs for surveillance and monitoring of these 
problems are included.) 

• The estimate must project how long short-term 
interim measures will be used to address 
problems for which no long-term solutions are 
available. 

The Base Case estimates must also address 
uncertainties that stem from legal and institutional 
issues. Department of Energy policy requires 
management of its facilities in compliance with 
applicable federal, state, and local regulations. 
Many of these laws, including the Comprehensive 
Environmental Response, Compensation, and 
Liability Act, the Clean Water Act, and the Clean 
Air Act, have been targeted by Congress for 
reauthorization. Changes to these laws will likely 
affect the Environmental Management program, 
although the timing, substance, and extent of the 
changes are unclear. 

Site-specific cleanup and compliance agreements, 
developed with the U.S. Environmental Protection 
Agency and states that host Department of Energy 
facilities, are a primary means for the Department 
to implement the provisions of federal, state, and 
local regulations. However, because regulators 

IV 

Site-Based Cost Estimates: 
I./Bottom Up'_, Approach 

The 1996 Base Case cost estimates were developed through a 
''bottom up" estimating approach. Detailed cost estimates 
developed for specific projects were aggregated into sequentially 
larger groupings. This resulted in estimates for entire sites, 
installations, and programs. This approach, in which project and 
site managers take responsibility for estimating costs, offers several 
advantages: increased reliability (due to involvement of staff that 
best understands the work); traceability of summary estimates to 
detailed data; availability of detailed estimates for Headquarters to 
analyze issues at a notional level; and development of analytical 
tools that con be used for improved site and program manage
ment. This method is in contrast to a "top down" method that 
uses field data in a centralized cost estimation model. Because of 
a lock of adequately developed lif8'Cyde cost estimotes from the 
field, this "top down" method was used for roughly half of the cost 
data in the 1995 Baseline Report. 

make final decisions about the choice of remedial 
action and the satisfactory completion of each 
action, the decisionmaking process adds complex
ity and uncertainty to the Department's planning 
processes. In some cases, final agreements are not 
yet concluded. In other cases, agreements are 
signed, but subsequent information and events 
may require that these agreements be renegotiated. 

In other instances, site objectives are not fully 
defined because the Department cannot define 
them alone. For example, decisions related to the 
future configuration of the nuclear weapons 
complex are dependent on international factors 
such as arms control treaties. These decisions 
may dramatically affect continued operations and 
associated environmental management costs at 
some installations. 

Base Case Methodology 

The Department used a five-step process to 
develop the cost and schedule estimates for the 
1996 Baseline Report. 

1) Define the study: Establish the scope, 
framework, and general assumptions for the 
estimates; seek input from stakeholders. 



2) Gather and Assemble Data: Collect, verify, 
and document cost, waste volume, and sched
ule data. 

3) Perform Site-and Complex-Wide Integra
tion: Ensure that costs remain within as
sumed funding limits and that all waste 
transfers are accounted for. 

4) Estimate Program Improvements: Evaluate 
the impacts of technology development, 
pollution prevention, and productivity im
provements. 

5) Develop Documentation: Prepare the 1996 
report. 

In developing the Base Case estimate, every effort 
was made to ensure that personnel at individual 
sites were fully involved with the data collection 
and analysis. The overall scope of the Base Case 
and the national assumptions underlying the 
estimates were consistent across the program, but 
each site developed its own, fully integrated, cost 
and schedule estimates using the most current 
data. Once these estimates were complete, the 
Department conducted a complex-wide integration 
process to ensure that 
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to ensure that the Base Case assumptions were 
consistent with other Departmental initiatives (for 
example, future land use planning). 

Base Case Assumptions 

A variety of factors significantly affects the 
estimated scope, schedule, and total cost of the 
Environmental Management program. Site 
personnel developed detailed, site-specific as
sumptions for each factor to estimate costs. Site
specific assumptions are described in Volumes II 
and Ill of the 1996 Baseline Report. Table 1 lists 
the major assumptions from which the Base Case 
was developed. The Base Case assumptions 
reflect program plans and conditions as of October 
1995. Any changes since that time are not neces
sarily reflected in this report. 

Environmental Activities Generally 
Excluded from the Base Case 

Although the 1996 Base Case addresses a large 
number of activities required to clean up and 
manage newly generated and legacy waste associ-

the interdependencies 
across sites (for 
example, waste trans
fers) were fully under
stood. Volumes II and 
III of this report 
present the Base Case 
for each site. 

Table 1. Major Base Case Assumptions 

The Department 
maintained an active 
stakeholder involve
ment process through
out the development of 
this report. Particular 
objectives were to 
ensure public input to 
the overall scope and 
framework for the 
1996 estimate and the 
site-specific assump
tions and estimating 
methods. Stakeholder 
input was also sought 
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• Explicit assumptions for future use at each site 

• All Environmental Management activities are consistent with assumed site end·states 

• National permanent geologic repository available in 2016 

• Waste Isolation Pilot Plant available in 1998 

• Work assumed complete when the site has been remediated to the extent specified in land· 
use plans, when all facilities have been properly stabilized and dis positioned and when all 
waste has been safely disposed 

• Annual surveillance and monitoring costs will be incurred at sites where restricted areas 
remain (e.g., waste disposal sites or nuclear materials storage) 

• Site roadways and railways will be upgraded or replaced as necessary to accommodate 
higher shipping frequencies and larger/heavier items 

• No regulatory changes to further restrict the offsite shipments of hazardous and radioactive 
materials 

• New waste Shipment packaging will be designed. Department of Transportation and 
Nuclear Regulatory Commission certification will require three years following design 

• Annual funding sufficient to meet the requirements and milestones of all existing and 
applicable laws, permits, regulations, and Department of Energy agreements 

• Funding by site capped at the FY2000 compliance funding levels and held constant 
thereafter (unless compliance agreements by site extend beyond FY2000) 

v 
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ated with the nuclear 
weapons complex, 
there are several 
exclusions from the 
1996 Base Case cost 
estimate. These 
exclusions are: 

Table 2. Examples of Contaminated Sites Not Included in the Base Case 

• Cost estimates for 
remediation 
activities that are 
either not techni
cally possible or 
not planned. 
Examples of these 
activities are 
further described 
in Table 2. 

• Cost estimates for 
sites and/or 
facilities with 
ongoing missions 
(i.e., Defense 
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inltilllltag ... 
'' ' 

Hanford Site 

Oak Ridge Reservation (Y·12, 
K·25, Associated Universities) 

Oak Ridge National Laboratory 

Savannah River Site 

Fernald Plant 

Idaho National Engineering 
Laboratory 

Rocky Flats Environmental 
Technology Site 

Nevada Test Site 

Sandia National Laboratory/ 
New Mexico 
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Columbia River, Hanford Reach No feasible remediation approach available 

Ground Water Limited pump-and-treat followed by natural 
attenuation and monitoring 

Clinch River No feasible remediation approach available 
Watts Bar Reservoir 
Poplar Creek Embayment 
White Oak Creek 

Deep Hydrofracture Grout Sheet No feasible remediation approach available 

LLake No feasible remedy without causing collateral 
Savannah River Swamp ecological damage 
Par Pond 

Great Miami River No feasible remediation approach available 

Snake River Plain Aquifer Limited pump-and-treat followed by natural 
attenuation and monitoring 

Walnut Creek No feasible remedy without causing collateral 
Woman Creek ecological damage 
Great Western Reservoir 

Underground Test Areas No feasible remediation approach available 

Chemical Waste Landfill Ground Natural attenuation and monitoring assumed 
Water 

Programs, Nuclear Energy, Energy Research). 
These exclusions include stabilization, deacti
vation, and decommissioning of facilities and 

plutonium) or other materials in inventory 
(e.g., depleted uranium or lithium). 

treatment, storage, and 
disposal of chemical and 
radioactive substances 
associated with ongoing 
mission activities. 

• Cost estimates for an
nual, long-term, post
closure surveillance and 
monitoring. 

• Costs for the first six 
years of the Environmen
tal Management program 
($28.5 billion). 

• Cost estimates for poten
tial liabilities due to 
natural resources dam
ages claims. 

• Cost estimates for 
disposition of special 
nuclear materials (e.g., 
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Remedial Actions Ground Water • Sources of contamination addressed by removal or 
contaminant as high-priority 

•Pump and treat technologies used if technology is 
effective 

• Containment and monitoring emphasized in absence of 
effective removal technologies 

• All ground water contained on site 

Surtace Water • Small ponds and streams remediated by removal of 
sediments 

• Large bodies of water (e.g., Clinch River, Columbia 
River) monitored due to lack of effective technology or 
potential ecological damage 

Soil/Buried Waste • Contained in place, unless significant contaminant 
releases are expected 

Decommissioning Large Buildings (e.g., • Generally contained by entombment 
Reactors, Processing 
Buildings) 

Small Buildings (e.g., • Decontaminated and demolished 
Laboratories) 
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Environmental Restoration Assumptions 

Environmental restoration costs comprise approxi
mately one-third of the current FY 1996 annual 
program costs. The Base Case for environmental 
restoration encompasses environmental remedia
tion or containment activities at nearly alll50 
sites included in this Baseline Report. The report 
addresses 10,500 potential release sites that have 
been grouped into 295 geographically based units. 

from nuclear material and facility stabilization 
activities, (4) additional waste generated by waste 
management activities, and (5) newly generated 
waste from non-Environmental Management 
sources. Activities for waste management are 
defined as treatment, storage (and handling), and 
disposal of waste. Waste management also in
cludes treatment, storage, and disposal of spent 
nuclear fuel, which the Department does not 
consider a waste. 

Virtually all of the 10,500 potential release sites 
have been at least partially characterized. Ap
proximately 46 percent have been fully character
ized. However, final remedial action and/or 

Table 4 highlights the Base Case treatment, 
storage, and disposal assumptions detailed by 

regulatory decisions 
have been made for 
substantially fewer 
sites. For this reason, 
the environmental 
restoration cost 
estimate is based 
largely on two site
specific assumptions: 
program scope (that 
is, the amount and 
type of contamina
tion); and the reme
diation technologies 
that will be selected. 
Table 3 describes the 
general Base Case 
Environmental Resto
ration assumptions for 
remedial actions and 
decommissioning. 

Waste 
Mana.gement 
Assumptions 

The Base Case esti
mate for waste man
agement includes 
costs for: (1) existing 
inventories of waste, 
(2) waste streams 
from environmental 
restoration activities, 
(3) waste streams 

. .-:e:11a ... 
- ~·" 8 "':...-~ "' "e 

High-Level Waste 

Transuranlc Waste 

Low-Level Waste 

Low-Leve~ Mixed Waste 

Hazardous Waste 

Sanitary Waste 

Special Case Waste 

Table 4. Base Case Waste Management Assumptions 

• Continued storage in • Vitrify at Hanford, • Geologic repository 
tanks at Hanford, Savannah River Site, and assumed 
Savannah River Site, West Valley 
West Valley Demonstration Project 
Demonstration Project, 
and Idaho National 
Engineering Laboratory 

• Continued storage of 
calc'1ne in bins at Idaho 
National Engineering 
Laboratory 

• Onsite storage • Treatment to Waste • Waste Isolation Pilot Plant 
Isolation Pilot Plant waste (beginning in 1998) 
acceptance criteria 

• Onsite storage at • Treatment to meet • Disposal at seven sites: 
generator sites while transport and disposal Hanford, Oak Ridge, Idaho 
awaiting treatment and criteria National Laboratory. Los 
disposal at six Department Alamos National 
of Energy sites Laboratory, Nevada Test 

Site. Savannah River, and 
Rocky Flats Environmental 
Technology Site and also 
at commercial facilities 

• Storage at 30 generator • Treatment to meet land • Disposal at seven sites: 
sites disposal restrictions Hanford, Oak Ridge, Idaho 

National Laboratory, Los 
Treatment performed in Alamos National 
accordance with the Laboratory, Nevada Test 
Federal Facility Site, Savannah River, and 
Compliance Act Rocky Flats Environmental 

Technology Site and also 
at commercial facilities 

• Onsite storage for • Treatment mostly at • Commercial facilities 
accumulation prior to commercial facilities 
treatment 

• Nostorage • Treatment at point of • Commercial or onsite 
generation as needed disposal depending on the 

site 

• Onsite storage • Treatment as required • Disposal in a national 
geologic repository 

VII 
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waste type. Table 5 provides these as
sumptions for spent nuclear fuel. 

Table 5. Base Case Assumptions for Spent Nuclear Fuel 

Nuclear Material and Facility 
Stabilization Assumptions 

• Consolidation of storage • No reprocessing • Availability of a geologic 
repository assumed 

The Base Case estimates for nuclear 
materials and facility stabilization activi-

at the Savannah River Site 
and Idaho National 
Engineering Laboratory; 
continued storage at the 
Hanford Site 

ties are based upon a defined "universe" 
of materials and facilities that have been, 
or will be, declared surplus by the Depart
ment. The Base Case development 
process involved validating a list of 

• Cost of building new 
storage facilities included 

facilities scheduled to undergo stabiliza-

• All spent nuclear fuel 
assumptions are 
compatible with the 
Record of Decision for the 
Spent Nuclear Fuel Final 
Environmental Impact 
Statement tion and deactivation in the 1995 Baseline 

Report. This list was based on the Surplus 
Facility Inventory and Assessment Project 
conducted in 1994. The assessment identified 
those facilities that are declared surplus now or 
expected to be surplus prior to October 1998. 

Other facilities are still operating and currently 
have no scheduled date for shutdown or transfer. 
These facilities are considered outside the 
program's planning horizon and are not reflected 
in the 1996 Base Case. Typically these facilities 
are associated with ongoing nuclear weapons 
activities. 

Nuclear material and facility stabilization activi
ties include material stabilization, facility deacti
vation, and surveillance and maintenance. Stabili
zation entails placing nuclear materials into a 
condition suitable for long-term storage. In some 
instances, Base Case stabilization costs include 
storage costs for nuclear material. For example, at 
the Rocky Flats Environmental Technology Site, 
storage costs constitute a significant portion of the 
stabilization estimate. Deactivation, which 
usually occurs after completion of stabilization, 
focuses on removal of material, shutting down 
facility systems, and removal or de-energizing 
equipment to reduce potential facility hazards. 

Surveillance and maintenance activities encom
pass all actions required to ensure adequate 
material and facility requirements for safety and 
security. Surveillance and maintenance activities 
are assumed to continue during the stabilization 
and deactivation phases (as well as before and 
between these phases). The Base Case captures 

VIII 

surveillance and maintenance costs that are 
incurred before and after stabilization and after 
deactivation activities. Post-deactivation surveil
lance and maintenance is assumed to continue for 
two years. After that, facilities are assumed to be 
decommissioned. These costs are included as part 
of environmental restoration activities. 

The Base Case estimates were developed by 
personnel at four sites (Hanford Site, Idaho 
National Engineering Laboratory, Rocky Flats 
Environmental Technology Site, and Savannah 
River Site). Estimates for nuclear material and 
facility stabilization costs at other sites were 
generated by Headquarters personnel using 
parametric cost-estimating techniques and site
specific data. 

In instances where parametric cost estimating 
techniques were used, the following hypothetical 
scheduling scenario was assumed (in this se
quence): seven years of surveillance and mainte
nance after transfer of a facility to the Environ
mental Management program, three years of 
stabilization activities, three years of post-stabili
zation surveillance and maintenance, three years 
of deactivation activities, and two years of post
deactivation surveillance and maintenance. 

Surplus facilities already in the Environmental 
Management program were scheduled according 
to this hypothetical scenario. Surplus facilities not 
yet in the program were assigned arbitrary transfer 
dates, typically selected to fit funding constraints 



assumed in the Base Case. Insufficient data was 
available to guide scheduling of these facilities 
according to risk or other priorities. 

Science and Technology Development 
Assumptions 

The Environmental Management program's 
science and technology development activities 
represent an aggressive national program of basic 
and applied research, development, demonstration, 
testing, and evaluation for innovative environmen
tal cleanup solutions. The program seeks to 
develop technologies that facilitate compliance 
with applicable laws, regulations, and agreements; 
minimize generation of waste; and clean up 
Environmental Management sites in a manner that 
is safer, faster, and less expensive than baseline 
technologies. In many cases, the development of 
new technologies is critical for providing a 
method of significantly reducing long-term risks 
to the environment and improving worker/public 
safety within realistic financial constraints. 

The major science and technology assumptions 
included in the Base Case are as follows: 

• Current Base Case cost estimates for 
Environmental Management activities 
are based upon the use of existing technolo
gies. This assumption allows one to calculate 
future savings resulting from the development 
of emerging technologies against this baseline. 

• Funding for science and technology develop
ment is currently 6 percent of the Environmen
tal Management Base Case and is assumed to 
remain at this level until the year 2030. 

Landlord Assumptions 

Landlord activities support the performance of 
direct mission activities. In developing landlord 
cost estimates, site personnel determined FY 1996 
costs for landlord activities, then assessed how 
these levels might change over time as several 
factors change: maturity of the program, level of 
annual direct mission activities being performed, 
cleanup completeness, and other factors relevant 
to the site. 

Executive Summary 

National Program Planning and 
Management Assumptions 

Headquarters personnel used a simple model to 
estimate the costs for national program planning 
and management. As part of this process, indepen
dent cost estimates were developed for program 
direction and program management. Program 
direction costs include salaries, benefits, travel, 
and training for federal employees. For the 
purposes of this report, the Department assumed 
that program direction costs will remain a constant 
percentage of total cost over the life-cycle of the 
program. Hence, as program funding decreases 
over time, program direction will decrease propor
tionally. Program management costs fund con
tractors that support federal employees. The 
Department assumed that program management 
costs will also decrease as a percentage of total 
cost over time as the program matures and be
comes better defined. These costs have already 
dropped 55 percent from FY 1994 to FY 1996. 

Support Cost Assumptions 

In addition to direct mission activities, the Envi
ronmental Management program, like private 
firms and other public agencies, also must perform 
"support" activities. These activities fall into six 
main categories: 

• Management; 

• Finance and Administrative Services; 

• Environment, Safety, and Health; 

• Infrastructure; 

• Safeguards and Security; and 

• Stakeholder and Regulatory Interactions, and 
Other. 

Support activities are not extraneous; they are vital 
to maintaining site safety and ensuring environ
mental cleanup progress. For example, it is 
necessary to conduct environment, safety, and 
health activities and to provide safeguards and 
security at all sites, particularly those storing 
uranium, plutonium, and other nuclear materials. 

The benefits of support activities are shared across 
projects within a functional area. Therefore, the 
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Baseline Report does not identify support costs as 
a separate category (except for cost estimating 
purposes). Rather, support costs in this report are 
spread across the direct mission activities within 
each appropriate functional area. 

To develop support cost estimates, site personnel 
first developed a time profile for their direct 
mission activities. Then, based upon this profile, 
site personnel estimated the level of support 
activities that they would need on an annual basis 
and their costs. Specifically, site personnel 
determined FY 1996 costs for support activities, 
then assessed how these levels might change over 
time based on changes to several factors: maturity 
of the program, level of annual cleanup activity 
being performed, completeness of cleanup, and 
any other factors relevant to the site. 

Results 

The 1996 Base Case life-cycle cost estimate for 
completing the Environmental Management 
program is projected to be between $189 billion 
and $265 billion, with a mid-range estimate of 
$227 billion. All estimates are in constant 1996 
dollars. The life-cycle cost profiles are graphi
cally depicted in Figure 2. 

The mid-range estimate - $227 billion - repre
sents the sum of life-cycle costs for all site-

10 
(/) 
c: 
.Q 

specific activities and projects described in Vol
umes II and III of the Baseline Report. The upper 
range ($265 billion) and lower range ($189 
billion) are estimated using a probabilistic analysis 
of each site's evaluation of levels of confidence in 
their Base Case estimates. 

The mid-range estimate of $227 billion is the 
projected cost for carrying out the currently 
planned tasks, including existing compliance 
agreement obligations (as of October 1995), 
facility maintenance, and general operating 
requirements using available technology. 

The life-cycle activities for the Base Case are 
estimated to span a 75-year period (1996 to 2070), 
although most sites will be completed consider
ably sooner. By 2070, all environmental manage
ment sites requiring remediation are assumed to 
be remediated; only post-closure long-term 
surveillance and monitoring activities and ongoing 
waste management activities at active sites will 
remain. Preliminary estimates indicate these long
term costs would range from $45-$65 million 
annually for several decades. Figure 3 shows the 
Base Case schedule for remediating sites. 

Reconciling the Base Case Cost 
Estimate with Budget Projections 

The Base Case is not a budget estimate. In fact, 
with cost projections expected to exceed budget 
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Figure 3. Base Case Schedule for Remediating Sites 

availability and priorities continuing to be defined, 
a clear articulation of the current baseline projec
tion is useful. The projected budget target (as of 
October 1995), based on larger federal budget 
realities, indicates that the Environmental Man
agement program will be funded at approximately 
$5.5 billion in annual funding (in current dollars) 
by 2000. After accounting for expected inflation, 
this number equates to $4.9 billion in constant 
1996 dollars. The difference between the assumed 
funding for the Base Case estimate and the fund
ing target results in a projected budget shortfall. 
Figure 4 indicates that this shortfall amounts to 
$27 billion over a 25-year period. 

This budget shortfall has 
been anticipated since 
1993. During this 
period, the Department 
has successfully recon
ciled this shortfall 
through a number of 
management initiatives 
intended to deliver more 
results for less money. 
Specific priorities for the 
Environmental Manage
ment program include: 

From 1993-1996 

• Improved Contractor 
Efficiency - Reduced 
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$27 Billion Shortfall 

I 
Projected 

Budget Target 

contractor employment by 17,000 individuals 
or 33 percent; initiated performance-based 
contracting systems at most of the large sites 
in the complex. 

• Renegotiated Compliance Agreements -To 
date, renegotiated agreements have resulted in 
more than $1 billion in potential savings for 
the Hanford Site and Savannah River Site. 

• Involved Stakeholders and Workers- At 
Fernald, Ohio, recommendations from the 
Citizen Task Force on disposal options and 
future land use at the site are expected to result 
in over $2 billion in savings. 

Base Case 

Base Case with 1% 
Annual Productivity 

After 2000 

Figure 4. Long-Term Budget Shortfall 
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From 1997-2000 

• Privatizing Operations - Improving public 
sector efficiency with more private sector 
incentives. 

• Conducting Management "Work Outs" -
Department of Energy, contractors, and 
regulators coming together to develop com
mon sense reforms. 

• Investing in Science - Bridging basic science 
and applied research needs on our most 
intractable environmental problems. 

We believe that these efforts will continue to assist 
in reconciling estimated Base Case costs to budget 
realities. Additional changes such as legislative 
amendments to Superfund will also contribute to 
helping the program operate more cost effectively. 
Clearly, however, it is critical to good manage
ment to anticipate budget problems 
through effective life-cycle analysis. 2000 

A Closer Look at the Base Case 

At the program "end state" (in 2070), all 
mission-related activities have been 
completed and most sites have been 
made available for alternative land uses. 
Buildings are decommissioned, waste 
planned for offsite disposal is treated and 
will have been shipped to a permanent 
disposal site or commercial facility, and 
waste being disposed of onsite is capped 
in pits or trenches or securely enclosed in 
disposal cells. In 2070, Environmental 
Management program activities are 
focused on long-term surveillance and 
monitoring and waste management for 
active Department of Energy programs. 
In other words, sites with ongoing 
missions outside of the Environmental 
Management program (for example, 
national laboratories) will continue to 
incur ongoing waste management costs. 

2060 

fact, 90 percent of the total life-cycle cost is 
expected to be expended by 2037. 

The Base Case includes site-based productivity 
estimates that produce a total life-cycle cost 
reduction of $14 billion, resulting in a total life
cycle cost estimate of $227 billion. With no 
productivity savings, completion of the Environ
mental Management program is estimated to cost 
$241 billion. 

A Geographical View of the 
Environmental Management Program 

The Department's Environmental Management 
program currently is operating in approximately 
30 states and territories. By 2020, this number is 
expected to drop to 21 states. (See Figure 5 for 
the estimated annual spending level for environ
mental management activities in each state and a 

Many sites complete their Environmental 
Management mission-related activities 
before 2070. A closer examination of the 
life-cycle cost profile in Figure 3 reveals 
a relatively level estimate after 2050. In 

I > $1 Billion 0 $500-999 
Million 

~ $250-499 ~ $50-249 
~ Million tsJ Million 

I<$50Million 

Figure 5. Annual Estimated Costs by State 

XII 



depiction of cleanup progress over time.) In 2060, 
this number drops to 15 states, with almost all of 
the expenditures for long-term surveillance and 
monitoring and management of waste generated 
by programs with ongoing missions. Significant 
findings include: 

• Activities in two states, Washington (Hanford 
Site) and South Carolina (Savannah River 
Site), dominate the life-cycle cost estimate. 
They account for approximately $100 billion 
(or 44 percent) of projected life-cycle costs. 
Figure 6 shows life-cycle cost percentage by 
site. 

• The expected end dates for the five highest
cost sites are as follows: Hanford Site (2070), 
Idaho National Engineering Laboratory 
(2045), Oak Ridge Reservation (2070), Rocky 

Oak Ridge K-25 Site 
3% 

Oak Ridge Y-12 Plant 
3% 

Waste Isolation Pilot Plant 
4% 

Paducah Gaseous Diffusion Plant 
2% 

Los Alamos National Laboratory --------' 
2% 

Oak Ridge Reservation j 

Executive Summary 

Flats Environmental Technology Site (2055), 
and Savannah River Site (2050). Surveillance 
and monitoring activities will continue beyond 
these dates. All sites will be complete by 
2070. 

• At Hanford, Idaho National Engineering 
Laboratory, and the Savannah River Site, 
waste management constitutes the largest 
portion of program costs. 

• At the Oak Ridge Reservation, environmental 
restoration activities are the highest proportion 
of the total cost estimate; and at the Rocky 
Flats Environmental Technology Site, nuclear 
material and facility stabilization activities 
represent the largest percentage of total 
estimated cost. 

National Program 
Planning and Management 

3% 

West Valley 
Demonstration Project 

2% 

Nevada Test Site 
2% 

Portsmouth Gaseous Diffusion Plant 
2% 

Figure 6. Distribution of Environmental Management Life-Cycle Estimate 
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Base Case Results for Major Functional 
Elements of the Environmental 
Management Program 

The program is divided into six major functional 
elements: waste management, environmental 
restoration, nuclear material and facility stabiliza
tion, science and technology development, land
lord, and national program planning and manage
ment. Figure 7 shows the life-cycle cost estimate 
by major functional element. Table 6 lists the 
highest life-cycle cost projects in the Environmen
tal Management program. Specific results include: 

• The life-cycle cost estimate of waste manage
ment activities is $111 billion. This represents 
nearly half of estimated life-cycle Environ
mental Management program costs. The 
largest portion of estimated waste manage
ment cost ($53 billion or 48 percent) is associ
ated with the management of high-level 
radioactive waste. 

• Environmental restoration activities constitute 
the second highest proportion of estimated 
Environmental Management program costs 
($63 billion or 28 percent). Remedial actions, 

Estimated Environmental Management Program 
Life-Cycle Cost (Constant 1996 Dollars): 

XIV 

Waste Management 
$111 Billion 

National Program 
Planning and 
Management 

$7 Billion 

Science & 
Technology 

Development 
$12 Billion 

$227 Billion 

Surveillance and 
Maintenance 

10% 

Figure 7. Estimated Life-Cycle Cost By Major Functional Element 

Nuclear Material and 
Facility Stabilization 

$21 Billion 



Executive Summary 

Table 6. Activities with Highest Pro;ected Costs in the Environmental Management Program 

Waste 
Management 

Environmental 
Restoration 

Nuclear 
Material 

and 
Facility 

Stabilization 

Hanford Site 

Waste Isolation Pilot Plant 

Idaho National Engineering 
Laboratory 

Savannah River Site 

Hanford Site 

West Valley Demonstration Project 

Savannah River Site 

Savannah River Site 

Savannah River Site 

Hanford Site 

Idaho National Engineering 
Laboratory 

Savannah River Site 

Rocky Flats Environmental 
Technology Site 

Lawrence Livermore National 
Laboratory 

Oak Ridge Y-12 Plant 

Hanford Site 

Hanford Site 

Rocky Flats Environmental 
Technology Site 

Savannah River Site 

Savannah River Site 

Savannah River Site 

Nevada Test Site 

Rocky Flats Environmental 
Technology Site 

Rocky Flats Environmental 
Technology Site 

Savannah River Site 

Rocky Flats Environmental 
Technology Site 

which involve cleanup of soil, ground water, 
and surface water, represent the greatest 
proportion of estimated environmental restora
tion costs ($22 billion or 35 percent). 

• The life-cycle cost estimate for nuclear mate
rial and facility stabilization activities is $21 

High-Level and Low-Level Vitrification 

Waste Isolation Pilot Plant 

Chemical Processing Plant 

Defense Waste Processing Facility 

Single- and Double-Shell Tanks 

High-Level Waste Vitrification Facility 

HTank Farm 

F Tank Farm 

High-Level Waste In-Tank Precipitation 

T Plant 

Radioactive Waste Management Complex Buried Waste 
(Remediation) 

R Reactor Entombment/Removal (Decommissioning) 

771 Plutonium Recovery Decontamination/Containment 
(Decommissioning) 

Main Site-Ground Water (Remediation) 

Building 9201-4 Removal (Decommissioning) 

100-NR Soils (Remediation) 

Plutonium Finishing Plant Facilities 

371 Plutonium Recovery Buildings 

FCanyon 

H Canyon 

Actinide Packaging Facility 

Area 15 Facilities 

707 Production Building 

771 Plutonium Recovery Facility 

L Reactor and Supporting Facilities 

776/777 Manufacturing/Assembly Facility 

$15,500 

$8,300 

$4,800 

$3,800 

$3,700 

$3,700 

$2,100 

$1,500 

$1,500 

$1,000 

$1,385 

$699 

$430 

$334 

$256 

$209 

$2,200 

$1,100 

$1,100 

$600 

$600 

$500 

$500 

$500 

$300 

$300 

billion, or 9 percent of estimated Environmen
tal Management program costs. Facility 
stabilization activities account for the largest 
proportion of these estimated costs. Stabiliza
tion, which entails placing nuclear materials in 
a condition suitable for long-term storage, also 
includes storage costs at some sites (for 
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example, storage of plutonium at the Rocky 
Flats Environmental Technology Site). A small 
number of large projects make up the majority 
of the estimated nuclear material and facility 
stabilization costs (see Table 6). 

• Science and technology development activities 
represent $12 billion or 5 percent of the total 
life-cycle cost estimate. Projected cost sav
ings from a $3 billion investment in the first 
decade of technology development activities 
are estimated in the range of $15 to $20 billion 
for the Base Case. Because these estimated 
cost savings are related to the baseline treat
ment and remediation systems and their 
scheduled implementation, most of the savings 
are expected to be realized from 2000 to 2030. 

• Landlord activities are expected to cost $13 
billion, or 6 percent of the total program 
estimate. 

• National program planning and management 
activities are expected to cost $7 billion, or 3 
percent of the total program estimate. 

• Support costs across functional elements make 
up approximately 25 percent of estimated total 
cost until2020. After 2020, support costs 
begin to make up a larger percentage of direct 
mission costs. By 2050, when most remedial 
actions are complete, support costs (for 
activities such as monitoring and laboratory 
support) account for about half of the 
program's estimated costs. Support costs over 
time are presented in Figure 8. 

In 1996, support costs are 
approximately 26% of total 
costs ... 

Direct Mission 

but cleanup costs fall faster 
than support costs ... 

Direct Mission 

Comparison of Results to the 
1995 Baseline Environmental 
Management Report 

The 1996 Base Case estimate is similar to the 
1995 Base Case in some respects, and quite 
different in other respects. The total 1995 Base 
Case estimate, including productivity estimates, 
was $237 (constant 1996 dollars). This total 
appears quite similar to the 1996 Base Case of 
$227 billion. There are important differences, 
however, that reflect changes in analytical meth
ods and in the Environmental Management pro
gram as a whole. 

First, the projected cost savings due to productiv
ity improvements greatly affect the estimates. The 
1995 total Base Case estimate was reduced from 
the sum of estimates provided by field offices 
($360 billion in 1996 constant dollars) to reflect a 
projection of the amount of overall improvement 
in productivity expected. The 1996 Base Case 
does not include this type of alteration of cost 
projections provided by field offices, and, there
fore, does not include an explicit productivity 
estimate. Instead, productivity is assumed to be 
included in estimates provided by field offices. 
The 1996 Base Case is essentially an integrated 
sum of estimates provided by field offices. 

To reflect efforts underway to reduce costs, the 
Environmental Management headquarters office 
applied substantial improvements in productivity 
up through the year 2000 to the 1995 Base Case 
cost estimates provided by field offices. This "top 

down" change in cost 
by 2050, support costs are estimates reflected a goal 
expected to be approximately of achieving an approxi-
50 percent of total cost. 

mately 20 percent increase 

Direct Mission 

Figure B. Support Costs Over Time for the Five Highest-Cost Sites 

in productivity and effi
ciency. Beyond the year 
2000, the Department 
assumed a sustained 
productivity improvement 
rate of one percent com
pounded annually. Using 
these assumptions for 
projecting costs, the 1995 
total life-cycle cost esti-
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Productivity Improvement 
A. significant portion of the difference between the 1996 and 1995 cost estimates results from productivity improvements, or the brooder 
concept of performing the program in a more intelligent way. 

Figure 9 shows that sites attribute approximately 10 percent of the life-cycle cost difference from 1995 to 1996 directly to productivity 
improvements. In o brooder sense, many other savings from the 1995 to the 1996 Baseline Report con be considered productivity improve· 
ments. These savings result from executing the some scope of work in o smarter, more efficient, and less cosfty manner. For example, 
personnel at the Oak Ridge K-25 Site have learned that a large amount of money con be saved by using rubble from decommissioning as 
b11ckfill for the below-grade structure. The result: completing a similar scope of work with the some risk profile at a lower cost. 

Adopting explicit productivity improvements and incorporating smarter, more efficient solutions to the problems of implementing the Environmen· 
tal Management program indicate that the sites hove, in effect, assimilated lost year's productivity improvement goals, which changed the Base 
Cose estimate from the $350 billion provided by site personnel to $230 billion, into the life-cycle cost estimates in the 1996 Baseline Report. 

mate was $237 billion (in constant 1996 dollars). 
It is worthwhile to note, however, that the site cost 
estimates reported in Volume II of the 1995 
Baseline Report did not include productivity 
projections, and total cumulatively to $360 billion 
(in 1996 dollars). If comparable "top down" 
changes were made to the 1996 Base Case cost 
estimate provided by the sites in the 1995 Base 
Case estimate, then an additional one percent 
compounded annually would be applied to the 
1996 Base Case estimate of $227 billion after the 
year 2000. Imposing this additional productivity 
change to the cost estimate provided by field 
offices would result in a 1996 Base Case of 
approximately $195 billion in constant 1996 
dollars. 

Another difference between the 1995 and 1996 
Base Case estimates is how the range of estimated 
costs 'Was calculated. In the 1995 report, the range 
of $200-$350 was developed using different 
productivity assumptions. Alternatively, the 1996 
cost range of $189 billion to $265 billion is based 
on site confidence in the cost estimates as re
ported. 

Because total estimates submitted by the sites in 
1996 ($227 billion) are directly comparable to the 
total estimates submitted by the sites in 1995 
($360 billion), the 1996 Base Case of $227 billion 
is compared to the 1995 cost estimate of $360 
billion. The 1996 cost estimate is thus approxi
mately one-third lower than the 1995 estimate. 

The Benefits of a New Base Case 

The 1996 Base Case analysis is significantly more 
useful than the 1995 analysis for several reasons, 
all of which result from the "bottom-up" estimat
ing approach. First, the data are generally more 
reliable at a more detailed leveL By moving the 
estimating process closer to the knowledge base in 
the field, the Department has built the report on a 
better quality data base. As a result, the analyses 
of state, site, and project costs are considerably 
more rigorous and accurate than those in the 1995 
estimate. 

Major Differences Between the 
1995 and 1996 Estimates 

• The 1996 Bose Case is $133 billion (36. 9 percent) lower than 
the 1995 Bose Case. 

• The duration of the 1996 Bose Case is shorter than the duration 
of the 199 5 case. Remediation at eighty percent of sites is 
expected to be complete by 2021 in the 1996 estimate os 
opposed to 2035 in the 1995 estimate. 

• 1996 Base Case waste volume projections ore lower than the 
comparable 1995 projections. 

• The 199 6 Base Case reflects less costly environmental 
management strategies (to achieve essentially the same risk 
reduction goal), particularly for facility decommissioning and 
waste management, than the 1995 Bose Case. 
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Second, the analysis of cost estimates principally 
by field personnel (by contrast, approximately half 
of the 1995 cost estimates were developed by 
Headquarters personnel), has had a number of 
collateral benefits that should help improve 
program management capabilities, thereby helping 
to reduce costs. As a result of this process of 
compiling the cost estimates, the Department now 
has a cadre of experienced life-cycle cost analysts. 
Field personnel have been encouraged and ern
powered to define meaningful long-range assump
tions and outline long-term strategies for their 
sites. This capability provides a better basis for 
integrated site planning and facilitates better 
communication with regulators and other stake
holders, as well as between sites and program 
areas. 

Sites also were encouraged to develop their Base 
Case estimates with input from integrated project 
teams, to identify interdependencies between 
programs, and to work together to resolve con
flicting assumptions. The integration effort 
enhanced the quality and usefulness of the final 
product. 

1995 Versus 1996 Estimate - Reasons for 
Differences 

Two major factors underlie the differences be
tween the 1995 and 1996 estimates. For the 1996 
report, the Environmental Management program 
has better know ledge of the scope of the program 
and a better understanding of how to achieve this 
scope cost-effectively. A detailed analysis indi
cates that more accurate information results in a 
different 1996 life-cycle cost estimate for four 
reasons: change in scope of the estimate, change 
in technical assumptions for addressing environ
mental problems, change in anticipated productiv
ity improvements, and change in the analytical 
model used to estimate costs. Table 7 provides 
definitions and examples for each reason. 

Although Table 7 presents four main categories 
for changes in cost estimates, there is not always a 
clear delineation between the categories. Some 
cost differences are caused solely by one factor. 
For example, a decrease in spent nuclear fuel 
disposal costs from the 1995 estimate to the 1996 
estimate is due to a change in the cost estimating 
model - site models were used in 1996 rather than 
the national model used in 1995. Other cost 
differences cannot be classified so simply. For 

Table 1. Example of Differences in the Estimates 

Change in Scope 

Change in Technical 
Assumptions for 
Addressing 
Environmental Problems 

Change in Anticipated 
Productivity 
Improvements 

Change in Estimating 
Models 
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Change in the nature of magnitude of 
environmental problems being 
addressed. 

Change in technical approach, strategy, 
or scheoule 'lor addressing and 
environmental problem. 

• Since preparing cost estimates for the 1995 report, Hanford Site waste 
management personnel have gained a clearer understanding of the volume 
of waste that will be generated by the Environmental Restoration Program. 
This understanding translated into lower volumes in the 1996 estimate than 
the 1995 projections. 

• In late t995, the Department of Energy signed an agreement with the State 
'Of ldeho that accalerates the cleanup of the Idaho National Engineering 
Laboratory. The acceleration reduces storage and surveillance and 
maintenance costs that depend on the pace of the cleanup. 

• At Oak Ridge Reservation, the 1996 report reflects commercial 
management of waste. By contrast, Oak Ridge Reservation assumed 
government management of this waste in 1995. Oak Ridge Reservation 
personnel antlcipate that commercial waste management will be less costly 
than government waste management. 

Change in amount of work that can be • The Savannah River Site is undergoing several restructuring efforts, 
performed by a given input. including business re-engineering, consolidation, and fixed-price 

subcontracting, that are leading to productivity increases. 

• The Pantex Plant is increasing productivity through waste minimization 
efforts. 

Use of different unit cost estimates, • For the 1995 report, Headquarters modeled all nuclear material and facility 
cost estimating algorithms, or models. stabilization direct mission costs using a standard scheduling scenario. In 

1996, large sites estimated these costs based upon realistic scenarios. 



example, success in waste minimi
zation can be described as both a 
reduction in scope and an improve- 1995 Site 

ment in productivity. Estimate 

The scope of the estimate is smaller 
(i.e., fewer activities to be 
estimated) in the 1996 
estimate than in 1995. 

1995 Productivity 
Adjusted Estimate 

Technical assumptions for 
addressing environmental problems 
have changed from 1995 to 1996. 
In general, the 1996 estimate 

1996 Site 
Estimate 

reflects less costly technical 
approaches to facility decommission-
ing and waste management. 

Executive Summary 

0 100 200 300 
Life-Cycle Constant 1996 Dollars in Billions 

The majority of the cost reduction in the 
1996 report occurs in five major Environ
mental Management activities (Table 8): 

- Life-Cycle Cost 1!1 Scope Change 

B Post-FY2000 Productivity Improvement E22J Technical Assumption Change 

B Pre-FY2000 Productivity Improvement B Change in Estimating Model 

• Facility decommissioning cost esti
mates dropped primarily due to a 

Figure 9. Comparison of 1995 and 1996 Baseline Report Cost Estimates 

change in technical approach. In the 1996 
report, site plans reflect a better understanding 
of the scope of decontamination activities 
required prior to facility demolition. 

• To treat and store low-level, low-level mixed, 
and transuranic waste, sites assume the use of 
less costly commercial waste management 

facilities rather than more costly government 
facilities. Sites also plan to reuse existing 
government facilities instead of building new 
ones. Other cost reduction factors include 
better estimates of waste volume and more 
aggressive waste minimization and recycling 
efforts. 

Table B. Overview of Activities with Large Reductions in Cost Estimates from 1995 to 1996 

""'''' i1i , 'I ''i 
', ,',> 'i!,:<c: /, ~ ,','' '/,'':', ,' ',;, c/:,::: '~:~~-~~~ J:!P 

Facility Decommissioning $47.2 billion $18.2 billion $29.0 billion • Sites plan to perform less decontamination 
(63 percent) before demolition because of a better 

understanding of the scope of decontamination 
that is necessary before facility demolition. 

Low-Level Waste. Low-Level Mixed $54.9 billion $32.0 billion $22.9billion • Sites plan to use less costly commercial waste 
Waste. and Transuranic Waste (42 percent) management facilities rather than more costly 
Treatment and Disposal government facilities. Sites also plan to reuse 

existing government facilities Instead of building 
new ones. 

• Better waste volume estimates and aggressive 
waste minimization and recycling efforts. 

Spent Nuclear Fuel Disposal $11.8 billion $4.1 billion $7.7 billion • Acceleration of spent nuclear fuel disposal at a 
(65 percent) national geologic repository and use of better 

estimation models. 

Remedial Activities $24.4 billion $17.5 billion $6.9 billion • New agreements with regulators and more 
(28 percent) accurate predictions of the results of future 

agreements. 

Program Management and Other $87.2 billion $57.2 billion $30.0 billion • Support and program management cost 
Support Activities (34 percent) estimates are lower because less management 

and support is necessary for mission activities. 
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• Sites plan to accelerate spent nuclear fuel 
disposal at a national geologic repository. A 
reduction in cost also stems from the use of 
better methods to estimate disposal costs. 

• Some sites have reduced required the scope of 
remedial activities based on the results of 
recent negotiations with regulators. These 
estimates also reflect more insight to the 
potential results of future agreements. 

• Program management and other support cost 
estimates are lower because the estimates for 
direct mission activities are lower. 

Although cost estimates generally are lower in 
1996 than in 1995, life-cycle estimates for several 
Environmental Management activities did not 
change significantly. These include high-level 
waste management, surveillance and maintenance 
of facilities, and support/landlord activities for the 
nuclear material and facility stabilization program. 
Note that the 1995 estimates have been inflated to 
constant 1996 dollars for this comparison. 

Differences By Site 

Almost all of the $133 billion reduction in esti
mated costs from the 1995 Baseline Report occurs 
at the five highest-cost sites (Figure 10). 

Hanford Site 
75 

• At the Hanford site, the estimate for waste 
management support costs dropped from $15 
billion in the 1995 report to $7 billion in 1996. 
This reflects the overall lower estimates for 
direct mission costs in the 1996 estimate. 
Also, low-level and low-level mixed waste 
management cost estimates dropped from $10 
billion in the 1995 report to $3 billion in 1996 
due to lower expected waste volumes. 

• At the Idaho National Engineering Laboratory, 
a change in schedule accounts for the major 
difference between the 1995 and 1996 esti
mates. An agreement signed by the Depart
ment of Energy and the State of Idaho re
quires the Department to remove all spent 
nuclear fuel from the state by 2035 (15 years 
earlier than previously planned); to prepare all 
high-level waste for disposal by 2035 (15 
years earlier than previous estimates); and to 
begin transuranic waste shipments to the 
Waste Isolation Pilot Plant in 1999. 

• At the Oak Ridge Reservation, the majority of 
the cost difference ($14 billion) is due to 
changes in the technical approach for waste 
management and decommissioning. The 1996 
report emphasizes commercial rather than 
government treatment and disposal, a less 
costly strategy. The decrease in decommis
sioning estimates reflects a change in decom-

Primary Factors 

- Better estimates of waste volumes and 
spent nuclear fuel disposal costs. 

- Agreements with regulators on 

Idaho National 
Engineering 

Laboratory 

remediation. 
iiiiiiiiiif:~==~----------------t-·~~~~:fe~~~~-~Siic~anupd~toSi9 

Oak Ridge 
Reservation 

of agreement between the Department 
the State of Idaho in late 1995. 

~===----------------------------l.-. .:-.1_ Integration efforts undertaken in 1995. 
- LessC:ostly5tffii9ifor"decomn-iTssionlng 

gaseous diffusion plants. 
- Shift to commercial from government 

~=======-------------------------~-~~~~~~~Q~~e~~----------
Rocky Flats 

Environmental 
Technology Site 1------' 

- Less costly strategy for facility 
decommissioning. 

- Lower waste volumes from restoration 
activities due to waste minimization efforts. 

XX 

Savannah 
River Site 

0 

----------t--_1.e8SC:"OstiY"5tffiie9ifor"decommissionlng 

20 40 60 80 100 
Life-Cycle Constant 1996 Dollars in Billions 

canyons and reactors. 
- Better estimates of waste volumes and 

spent nuclear fuel costs. 

Figure 10. Comparison of the 1995 and 1996 Cost Estimates for the Five Highest-Cost Sites 



missioning strategies for the gaseous diffusion 
plants. 

• At the Rocky Flats Environmental Technology 
Site, facility decommissioning cost estimates 
dropped from $11 billion in 1995 to $4 billion 
in 1996 due to a decrease in the amount of 
decontamination activities anticipated to be 
performed prior to demolition. Low-level and 
low-level mixed waste management cost 
estimates decreased from $5.5 billion to $1.2 
billion reflecting a reduction in expected waste 
volumes and a shift from offsite disposal 
strategy to a mixture of onsite and offsite 
disposal. 

• At the Savannah River Site, the facility de
commissioning cost estimate dropped from 
$12 billion in 1995 to $7 billion in 1996 
primarily due to the assumption of a less 
costly technical approach to decommissioning 
reactors and canyons. In addition, support 
cost estimates for waste management and 
nuclear material and facility stabilization 
activities dropped from $20 billion in 1995 to 
$10 billion in 1996 because the 1996 estimate 
reflects a smaller program and fewer direct 
mission costs. 

Alternative Scenarios 

A number of significant assumptions underlie the 
Base Case estimate. Varying these assumptions 
can often influence the overall life-cycle cost 
estimate. To help inform national policymaking 
and local decisionmaking processes, the 1996 
Baseline Report provides a more rigorous analysis 
of alternative program scenarios. By changing 
certain key assumptions we are able to examine 
the influence of each factor on the life-cycle cost 
and schedule of the Environmental Management 
program. The analyses varied assumptions 
regarding the following three factors expected to 
influence program costs: 

• Land Use- What effect do future land-use 
decisions have on the overall scope, cost, and 
schedule of cleanup for Environmental Man
agement sites? What factors limit consider
ation of land uses? 

Executive Summary 

• Program and Project Scheduling -What are 
the cost consequences of delaying and acceler
ating programs and projects? What is the 
relationship between program pace, schedule, 
funding levels, and total life-cycle cost? 

• A "Minimal Action" Scenario - What is the 
minimum funding required for preventing 
risks to human health and the environment 
from increasing for 75 years without the 
constraints of current legal requirements? 

The approach for estimating life-cycle costs for 
the alternative scenarios mirrors the basic method
ology employed for the Base Case estimate. Site 
estimates and assumptions provided the basis for 
these analyses. The land-use analysis varies from 
the Base Case in that the analysis assumes differ
ent end states suitable for various uses, and 
measures the cost and waste volume consequences 
of cleaning up to these alternative end states. The 
program and project scheduling analysis assumes 
the same actions and subsequent end states for 
programs and projects as described in the Base 
Case, but applies funding and scheduling con
straints to better analyze the cost consequences of 
accelerating or delaying programs and projects. 
The minimal action scenario uses methods devel
oped by site personnel to re-scope projects and 
activities to meet a set of minimal action assump
tions. Therefore, the minimal action case diverges 
dramatically from the Base Case. No scenario 
examines the impact of changing existing regula
tory requirements. 

The three alternative scenario analyses focus on 
the five sites in the Environmental Management 
program estimated to have the highest life-cycle 
costs- Hanford Site, Washington; Idaho National 
Engineering Laboratory, Idaho; Oak Ridge 
Reservation, Tennessee; Rocky Flats Environmen
tal Technology Site, Colorado; and, Savannah 
River Site, South Carolina. Together, these sites 
account for approximately 70 percent of the 
Environmental Management total program cost 
estimate. 

Land Use 

One of the primary difficulties in estimating the 
total cost of the Environmental Management 
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program is that future land use (e.g., the ultimate 
disposition of lands currently managed by the 
Department) generally has not been determined. 
Until the future land uses are decided there is a 
considerable amount of uncertainty regarding the 
degree of cleanup required and the resulting 
program cost. 

The land-use analysis in the 1995 Baseline Report 
indicated that decisions affecting future land use 
could affect total program cost by billions of 
dollars. It was a broad analysis, without site
specific data. The analysis in the 1996 report 
provides site-specific data and focuses more 
narrowly on how land-use decisions may affect 
environmental restoration activities and associated 
waste management costs. The analysis also 
quantifies the amount of land achieving various 
uses under a set of alternative assumptions. The 
1996 analysis also considers real-world constraints 
on the future uses that can be achieved. Such 
constraints include ongoing program missions, 
legal commitments, the presence of unique or 

sensitive ecological systems, and the limits of 
current technology. 

Using the underlying land-use assumptions in the 
Base Case as the point of reference, this analysis 
examines the effect of the following five alterna
tive land-use scenarios on the estimated life-cycle 
costs of the Environmental Management program: 
Maximum Feasible Green Fields, Modified Green 
Fields, Recreational, Industrial, and Iron Fence. 

These five scenarios were chosen to represent 
varying land-use outcomes (and differing levels of 
cleanup). The "Maximum Feasible Green Fields" 
and "Iron Fence" scenarios were chosen to repre
sent the two endpoints of the land-use continuum 
reasonably attained at the five highest-cost sites. 
The "Recreational" scenario represents an inter
mediate land-use end state without access restric
tions, while the "Industrial" scenario represents an 
intermediate land-use end state with access 
restrictions. The "Modified Green Fields" repre
sents a special scenario that illustrates how an 
aggressive clean up strategy might be tempered 

Table 9. Land-Use Case Assumptions 

Maximum Residential or • Aggressive cleanup goals to support residential and agricultural uses $284 77% 
Feasible Agricultural 
Green Fields • Ignore most site-specific constraints 

• Removal of all contaminated media or materials 

Modified Green Residential or • Aggressive cleanup goals to support residential and agricultural uses $166 6% 
Fields Agricultural 

• Consider all site-specific constraints 

• Combine removal and containment strategies 

Recreational Recreational • Contaminated areas remediated to support recreational uses $162 1% 

• Consider all site-specific constraints 

• Combine removal and containment remediation strategies 

Industrial Industrial • Contaminated areas remediated to support recreational uses $155 (3}% 

• Consider all site-specific constraints 

• Emphasize containment rather than removal strategies 

Iron Fence Disposal/ • Contaminated areas remediated to support disposal/storage land uses $150 (6)% 
Storage Area (i.e., controlled access) 

• Consider all site-specific constraints 

• Containment and monitoring of all contaminated media or material 
(unless removal was less expensive) 
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Scenarios Are Not Decisions 
Scenario analyses attempt to identify a set of possible futures, each 
of which is plausible, but not assured. These analyses are intended 
to foster and help inform local and national debate regarding 
potential policy strategies for the Environmental Management 
program. Each scenario provides an explicit framework for further 
discussion and reaction. The analyses were developed using 
assumptions that are hypothetical in nature, assumptions that do not 
reflect plans or proposals by the Department of Energy or the 
Environmental Management program. 

when considering continued Department of 
Energy missions at these five large sites. 

Each of the three scenarios is a combination of 
three variables that significantly impact environ
mental restoration activities: (1) level of existing 
contamination, (2) future use assumption, and (3) 
site-specific constraints. Future use assumptions 
(goals) determine the types of activities that are 
assumed to occur in the future, the possible 
pathways of exposure, and the type and extent of 
environmental restoration activities that may be 
required. Site-specific constraints place limits on 
the land-use goals such as: 

Executive Summary 

(e.g., Open Space). The estimated cost is based on 
performing enough clean up to allow for the 
intended land use, but no more. As a conse
quence, the postulated remedy for a plot of con
taminated soil might be containment (capping) 
under the Iron Fence, Industrial, and Recreational 
scenarios but removal under the two Green Fields 
scenarios. For areas with site-specific constraints, 
the Base Case remedial strategy was generally left 
unchanged across all scenarios. The only excep
tion was the Maximum Feasible Green Fields 
scenario, in which all site-specific constraints 
were lifted except for technology constraints, and 
certain waste disposal areas at the Hanford Site, 
Idaho National Engineering Laboratory, and the 
Savannah River Site. Table 9 summarizes the 
assumptions and life-cycle cost estimates for each 
of the land-use scenarios. 

Estimated costs for the Environmental Manage
ment program at the five highest-cost sites range 
from $150 billion for the Iron Fence scenario to 
$284 billion for the Maximum Feasible Green 
Fields scenario (Figure II). These estimated costs 
are respectively 6 percent lower and 77 percent 
greater than the Base Case estimate of $160 

technology limitations, 
unacceptable risks to 
remediation workers, 
ongoing Department of 

D Waste Management 

300 

Energy activities, legal U) 

commitments, and ecologi- .§ 250 

cal sensitivity. The level of ~ 
existing contamination and U) 

the remedial action re- ~ 200 

quired to meet a specific ;; 
land-use goal further affects ~ 

150 
environmental restoration c 
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activities. In most cases 
some remedial action will 
be required, even to meet 
disposal/storage area 
standards. In some areas, 
however, existing contami
nation is sufficiently low 
that remedial action may be 
required under some future 
use assumptions (e.g., 
Residential) but not others 
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Figure 11. Cost by Land-Use Scenario 
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billion for these five sites. When site-specific 
constraints are considered (i.e., Iron Fence 
through Modified Green Fields), there is little 
difference in estimated cost among the alternative 
scenarios. The estimate for the Modified Green 
Fields scenario ($166 billion) is only 10 percent 
greater than the estimate for the Iron Fence 
scenario and 6 percent greater than the Base Case 
estimate. The Base Case estimate falls between 
that of the Industrial scenario ($155 billion) and 
the Recreational scenario ($162 billion). It is 
important to remember that these are generalized 
findings, and that actual land use will likely vary 
significantly among different sites. 

The land-use analysis shows that the effect of 
land-use decisions, after considering site-specific 
constraints, is relatively narrow. This result is 
vividly illustrated when one compares the Maxi
mum Feasible Green Fields to the Modified Green 
Fields scenario. Both scenarios employ the same 
aggressive clean up standards, but yet yield 
dramatically different results. The reason is that 
consideration of the constraints outside of techno
logical limitations yields an additional141,000 
hectares (350,000 acres) of Residential and 
Agricultural use at an increased cost of appro xi
mately $118 billion. This difference in results 
leads to the conclusion that site-specific consider
ations are of critical importance in land-use 
planning. 

Many of the site-specific constraints examined in 
this analysis stem from federal and local policies 
or priorities. For example, legal commitments and 
local regulations limit future use options for 
approximately 295,000 hectares (730,000 acres) 
(63 percent) of the uncontaminated land at the five 
highest-cost sites. In addition, the presence of 
endangered species and ecologically unique 
habitats may limit future use of approximately 
57,000 hectares (140,000 acres) (12 percent) of 
uncontaminated land and some contaminated land 
at these sites. It will be necessary to consider 
these constraints, along with stakeholder and 
regulator preferences, in order to make ultimate 
decisions regarding future use. Near-term resolu
tion of these issues is important, because the 
decisionmaking processes that govern environ
mental restoration activities will continue in the 
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absence of coherent integrated site planning. 
Land-use options may become limited after 
deployment of certain remedial strategies, or 
remedies designed to meet residential standards 
may be applied inappropriately, resulting in higher 
than necessary costs. 

The siting of disposal/storage areas and continuing 
Department missions have implications beyond 
the land directly around these structures. The 
implications of these future missions on land-use 
alternatives underscores the importance of clarify
ing overall Department goals and developing 
integrated, complex-wide, multimission facilities 
plans. 

Technological challenges relating to ground water 
and surface water will continue to limit land-use 
alternatives in the near term. Information relating 
to technological limits and costs of aggressive 
remediation strategies should be integral to all 
decisionmaking activities regarding land use and 
remedial strategies. 

Program and Project Scheduling 

Many observers have speculated that the pacing of 
the Environmental Management program has a 
significant impact on life-cycle cost. In very 
simple terms, there is an expectation that costs 
will increase if the program is extended and 
decrease if cleanup activities are completed more 
rapidly. Given the scale of Environmental Man
agement projects, their cost, and the long-term 
commitment required, it is important to fully 
understand the relationship between cost and 
schedule. A clear understanding of how these two 
factors interact provides a basis for effective long
term planning and greater integration of the 
component activities of the program. 

The Department developed three alternative 
scheduling scenarios for the analysis. (Note: all 
scenarios were developed independent of compli
ance agreements and potential fines and penalties.) 
Two of these scenarios are highlighted. 

Funding Reduction- The current Base Case 
projects that annual funding requirements will 
increase to $7.5 billion in FY 2000. The National 
Defense Authorization Act, which mandates the 
Baseline Report, requires the Department to 
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provide a cost estimate associated with 
complying with existing compliance agree
ments regardless of budget targets. 
Because the Base Case cost estimate 
clearly exceeds expected funding 
availability, it is prudent to analyze the 
long-term impacts of reduced funding 
using a scenario that constrains the 
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exactly what is analyzed through the 
Funding Reduction case, which con
strains the Environmental Management 
program's annual budget to $4.9 
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converted into constant 1996 dollars). The 
results of this analysis are shown in Figure 
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• There is a $49 billion increase in life
cycle cost largely due to increased 
pretreatment storage for high-level 
waste, increased surveillance and maintenance 
for plutonium storage buildings and chemical 
separations facilities, and support costs. 
Support costs account for roughly half of the 
life-cycle cost increase. 

• Support costs do not decrease proportionately 
as the Environmental Management budget is 
reduced. Many support activities such as 
safeguards and security cannot be reduced 
below a certain minimum as long as any 
amount of special nuclear material is 
present at a facility. Consequently, reduced 
funding, combined with relatively 
constant support costs, result in 
fewer resources available for 
cleanup activities. In the Funding 
Reduction scenario, cleanup 
activities are delayed, thereby 
stretching out the duration of 
the Environmental Manage-
ment program about 20 years. 

Delaying Waste Disposal - Base 

Base Case 

Funding Reduction 

Delaying Waste 
Disposal 

Case costs are based on the availability, begin
ning im 2016, of a national geologic repository 
for high-level waste. This scenario analyzes the 
impact of a 30-year delay in disposal at this 
repository on the life-cycle costs of the Environ
mental Management program. 

0 

Figure 12. Annual Comparisons of the Funding Reduction 
for the Five Highest-Cost Sites 

The results of this scenario: 

• A 30-year delay increases total life-cycle costs 
by about one percent ($1 billion). 

• The increase in total life-cycle cost above the 
Base Case is due to longer durations in waste 
storage and support cost durations. 

Figure 13 provides life-cycle cost comparisons of 
the Base Case and two alternative scheduling 
scenanos. 
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Figure 13. Comparison of Alternative Scheduling Scenarios 
Life-Cycle Cost Estimates for the Five Highest-Cost Sites 
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Note: The costs incurred by a delay in waste 
shipments to a repository for this analysis repre
sent only those direct costs to the Environmental 
Management program. This analysis does not 
account for any costs incurred by the 
Department's Civilian Radioactive Waste Man
agement program. The results of this analysis are 
not to be applied to the commercial nuclear 
industry or to costs associated with the disposal of 
commercial nuclear waste. 

A "Minimal Action" Scenario 

The current budget deficit and the growing need to 
reassess national priorities lead to a controversial 
yet pragmatic question: What is the minimum 
funding required for maintaining the Environmen
tal Management program without jeopardizing 
human health or the environment and without the 
constraints of current environmental regulations 
and compliance agreements? The interest in this 
"minimal action" scenario is driven by a number 
of diverse perspectives on the program. Some 
observers, especially supporters of the current 
program, have speculated that the cost of a 
minimal action scenario is not significantly 
different from current program expenditures 
(especially in the short term). This view is based 
on the fact that a large amount of funding cur
rently is required simply for the program to serve 
as the landlord at Environmental Management 
sites and to monitor the storage of highly radioac
tive waste and special nuclear materials. 

Other observers, especially critics of the current 
regulatory system, believe that current require
ments can be relaxed, generating a substantial cost 
savings without negative human health and 
environmental consequences. Finally, policy
makers express interest in this minimal action case 
because it provides a lower boundary for the range 
of alternatives available to the program. With this 
information in hand, policymakers and stakehold
ers can better understand what tasks are truly 
necessary for short- and long-term risk and cost 
reduction. 

The Minimal Action scenario examines the costs 
necessary for preventing human health and envi
ronmental risks from increasing from current 
levels to workers and offsite individuals, and 
minimizing costs during a period comparable to 
the Base Case period (i.e., 75 years). Costs 
devoted solely to meeting compliance agreements 
and regulatory requirements were not included. 

Personnel at each site developed a site-specific 
minimal action scenario. Using the 1996 Base 
Case data as a foundation, each site developed 
site-specific assumptions and 75-year cost esti
mates. From the Base Case, site personnel modi
fied their project and activity schedules and 
assumed scopes of work based on minimal action 
assumptions. Table 10 depicts these minimal 
action assumptions. 

After identifying the projects and activities that 
would fulfill this minimal action case, each site 

Table 10. (ross-Site Assumptions for Minimal Action Scenario 
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High-Level Waste To be disposed of in a geologic repository. Onsite storage. Differing treatment and stabilization practices 
across sites. 

Spent Nuclear Fuel To be disposed of in a geologic repository. Onsite storage in concrete or stainless steel "dry storage" 
casks. 

Low-Level, Low-Level Mixed, Some treatment of low-level and low-level mixed waste; Storage and disposal onsite with minimal treatment. 
and Transuranic Waste dispose of offsite. Treat transuranic waste and ship to 

Waste Isolation Pilot Plant. 

Environmental Restoration Remediate (clean up) all areas required by environmental Remediate only areas with urgent environmental or human 
regulations/compliance agreements. Buildings will be risk implications. Buildings will remain in place. 
demolished. 

Nuclear Material and Facility Nuclear materials stabilized. Deactivation activities to Same as Base Case. 
Stabilization minimize surveillance and maintenance. 

Support All costs to support mission activities. Re-estimatlon based on minimal action activities. Support 
activities extended through 2070 at all sites. 

XXVI 



evaluated cost differences 
through 2070, described the 
resulting situation in 2070, and 
analyzed what additional costs 
and risks might be incurred 
beyond 2070. 

The results of this analysis 
indicate that: 

• Costs during the 75-year 
Minimal Action period 
would be more than 40 
percent less than the Base 
Case. 

• Eliminating most environ
mental restoration activities 
reduces estimated environ
mental restoration costs by 
70 percent. 

Executive Summary 
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Figure 14. Base Case and Minimal Action Case 75-Year Cost Estimate 
for the Five Highest-Cost Sites 

• Minimum onsite treatment and disposal of 
low-level, low-level mixed, and transuranic 
waste reduces the cost estimate by 54 percent 
for those waste types. 

year period. Unlike most situations in the Base 
Case, the Minimal Action case leaves waste 
inventories onsite. This requires not only con
tinual surveillance and monitoring activities, but 
also increases long-term risk of contamination to 
onsite and offsite receptors. Under the Minimal 
Action case, buildings left standing require long
term surveillance and monitoring, which may pose 
a potential risk to workers as these facilities 
continue to deteriorate. Therefore, reducing costs 
during the Minimal Action period may actually 
produce greater costs beyond 2070. 

• Eliminating offsite shipping and disposal 
activities at the Hanford Site, Idaho National 
Engineering Laboratory, and the Savannah 
River Site reduce high-level waste cost esti
mates by 43 percent. 

• Although estimated costs 
during the 75-year period 
decrease by more than 40 
percent, estimated costs for 
these activities after the 75-
year period are significantly 
higher than the Base Case. 

The general cost differences under 
this scenario analysis compared to 
the 75-year Base Case cost esti
mate are presented in Figure 14 
(total costs) and Figure 15 (cost by 
functional area). 
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The difference in the estimated 
costs between the Base Case and 
the Minimal Action case reflects 
the costs of buying very different 
"end states" at the end of the 75- Figure 15. 75- Year Cost Estimate by Functional Area for the Five Highest-Cost Sites 
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In addition to analyzing a lower cost end state, the 
Minimal Action case suggests a third alternative 
scenario: any savings gained from a minimal 
action case approach could be used to develop and 
use new technologies to address any post-life 
cycle remediation activities or other end-state 
risks. Under this strategy, a comparable end state 
might be achieved with new technologies devel
oped using savings that result from initially 
focusing activities on risks to workers, offsite 
populations, and mortgage cost reduction. In
creased funding of new technologies also could be 
directed at long-term waste storage and disposal 
strategies, which could alleviate the need for sites 
to continue repackaging stored waste. 

Comparison of Alternative 
Cases 

Because the Environmental Management program 
is only seven years into a projected life cycle 
period that could span over 75 years, decisions yet 
to be made may dramatically change the direction 
of the program. The results of the alternative 
cases provide an understanding of how changes in 
scope and schedule can influence program costs 
and end states - a first step toward assessing 
program options. 

To accurately compare these alternative cases to 
the Base Case, all cost estimates are presented for 
the 75-year Base Case life-cycle period (1996-
2070). In three of the alternative cases (Maximum 
Feasible Green Fields, Funding Reduction, and 
Minimal Action), the change in scope and sched
ule require the program to extend beyond 2070. 
Both the Maximum Feasible Green Fields case 
and the Funding Reduction case estimate the 
program to complete around 2080. In the Mini
mal Action case, the length of time required to 
complete the program was not determined but is 
assumed to continue past 2070 for purposes of 
comparison to the Base Case. 

The 75-year cost estimates of the Base Case and 
alternative cases for the five highest-cost sites 
range from less than $90 billion (Minimal Action) 
to more than $272 billion (Modified Feasible 
Green Fields). Figure 16 shows the range of 75-
year cost estimates for each of the nine alternative 
cases and the Base Case. 

Each alternative scenario has cost and benefit 
implications, as Table 11 illustrates. Through an 
evaluation of these alternative cases, Department 
of Energy personnel, regulators, and other stake
holders can better understand the potential impli
cations of various policy options and thus partici
pate more effectively in the policymaking and 
decisionmaking processes. 

Accelerating 
Stabilization 

and 
Deactivation 

Delaying Modified 
Waste 

Green Disposal 
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Minimal 
Action 
($90) 

Iron ($159) 

Fence \ 
($150)~ 

Industrial 
($155) 

II 
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($161) Fields Funding 
/ ~ ($166) Reduction 
/~ ($199) 

Recreational 
($162) 

Base Case 
($160) 

Maximum 
Feasible 

Green Fields 
($272) 

Figure 16. 75-Year Cost Estimate for the Five Highest-Cost Sites (Constant 1996 Dollars in Billions) 



Executive Summary 

Table 11. Benefits and Losses of the Alternative Cases 
~-- ·--, · · ··~·· ·· ~~e.;r.itiie · · J " 

I ~Zi!li-~m !WI<r~m tJlfferem:::e Htorn lase ~ase1 Benefits L..osses 

l:..andUse Iron Fence • Less cost over period of analysis • More land retained as controlled access for 
(-$10 billion) waste disposal 

• Maintains minimum protection of public and site 
workers 

Industrial •. Reduces potential Recreational and 
( -$5 billion) . Aesldenlial use of land outside controlled 

areas 

Recreational • Similar cost over period of analysis • Reduces potential Residential use of land 
(+$2 billion) outside controlled areas 

• Increase in land clean enough for Recreational 
uses 

Modified Green Fields • Land clear\ enough to support Residential and • More expensivll) over period of analysts 
(+$6billion} Agricultural uses 

• Maintain potential for continued federal activltles 
with reuse of· site fai:iflties 

Maximum Feasible • Land clean enough to support Residential and • Significantly more expensive over period of 
Green Fields Agricultural uses analysis 
(+$112 billion) 

• All land at Rocky Flats and Oak Ridge is cleaned • Extensive cleanup activities may damage 
to residential use standards. sensitive habitat 

• Minimal long-term surveillance and monitoring • Reduces potential for reuse of site facilities 

• Activities exceed compliance and regulatory • Program duration exceeds Base Case 
requirements 

Scheduling "AI::cekirating • Sll'r!llar cost over periOd of analysis • ~ ad(litl®al resources for Nuclear 
Stabl.lzatfon .. ·Material and FacllityStabiiiz4tlon.program in 
Deactivation • Complete high-mortgage prOjects faster early years 
{-$1 billion) 

Delaying Waste • Similar cost over period of analysis • Additional funding required for Waste 
Disposal Management program 
(+$1 billion • Little future risk as cleanup is complete 

• Violates compliance agreements 

Funding FleductiQn • Less cost in early years • ·More expensive over perio.d of analysis 
(+$39 billion) 

• Progretn duration excJI)ed& ~ Case 

•. '!l.kllates cqmpllance agre.!lfl1il,lnts 

• t,lmits 1l~ility: to acoornplieh efficient 
sohedtlllrig 

Miniina1 Action • Less cost over period of analysis • Program duration exceeds Base Case 

(-$70 billion) • Violates compliance agreements and 
regulatory requirements 

• Increase risk after period of analysis 

• Delays cleanup problems and includes the 
scope of contamination 
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Conclusion 

Like all recently formed organizations, the Envi
ronmental Management program spent the first 
several years of its life building a foundation: 
defining its mission, gauging its scope, identifying 
key issues and priorities, and assembling an 
infrastructure to support successful planning and 
management. Since 1989, the program has 
introduced many planning initiatives focused on 
gathering programmatic data and providing a basis 
for strategic planning and program analysis. 
However, most of these initiatives failed to evalu
ate the Environmental Management program from 
a life-cycle perspective. 

The program has matured in seven years. The 
Department has now identified the program's 
basic scope and where the greatest risks lie. In 
addition, the baseline process has established a 
capability for projecting future costs and sched
ules, analyzing changes in assumptions and 
potential scenarios, and accounting for the inter
connections between distinct sites and programs. 
This analytical foundation for sound program 
management is summarized in the 1996 Baseline 
Report. Using the foundation provided by the 
Baseline Report, program managers and policy 
makers can make more informed decisions regard
ing the direction of the Environmental Manage
ment program and of the programs that affect the 
Environmental Management program. 

The purpose of the Baseline Report is to articulate 
clearly two elements of the Department of 
Energy's Environmental Management program: 
projected life-cycle costs and schedules. The 
report describes the program, with Base Case 
results, from a variety of perspectives. Because of 
the uncertainties inherent in estimating environ
mental management costs and schedules, the 
overall results are presented with a cost range 
rather than a single figure. The program's overall 
life-cycle cost is based on Base Case estimates 
developed by site personnel for the mid-range 
estimate, with upper and lower bounds. This 
range spans from $189 to $265 billion. 

The Environmental Management program now has 
improved information available to analyze policy 
decisions and set a future course. The program is 

XXX 

in a critical transition period; it faces near- and 
midterm decisions that will have important long
term ramifications. Some of these decisions can 
be made now and adjusted later (if new informa
tion calls for a different course); others will 
require long-term commitment to a specific path. 

An important conclusion of the Baseline Report is 
that changes to the scope and schedule of the 
program can significantly affect Base Case costs. 
By understanding the impacts of various policy 
decisions, decisionmakers and stakeholders can 
direct the program in a manner that minimizes 
life-cycle costs, reduces program schedules, 
optimizes program end states, and achieves 
maximum reduction of risks. However, a great 
deal remains to be done to ensure that issues 
highlighted in this Baseline Report are framed 
effectively; data and methodologies supporting 
subsequent analyses are continually improved; and 
interested stakeholders have a voice in the debate. 
Specific steps include the following: 

• Improve Life-Cycle Cost and Schedule 
Estimates: The 1996 Baseline Report is the 
program's second attempt to develop a com
prehensive life-cycle cost estimate. This 
report improves upon the estimates and 
analyses developed last year based on a better 
methodology (that is, a bottom-up approach 
that emphasizes estimates developed by field 
personnel); better information in areas such as 
program scope and outyear costs; and im
proved integration across programs and sites. 
Because the program is constantly changing, 
however, these estimates will need to be 
adjusted and improved. In addition, the 
program must continue to address uncertain
ties and information gaps with ongoing data 
gathering and refined methodologies. 

• Use the Baseline Report to Address Ongo
ing Issues, Analyze Program Options, 
Provide Input to Strategic Decisions, and 
Develop Ties to Program Budgets: The 
analyses included in the 1996 Baseline Report 
are examples of what can be done with base
line information and site input. Other alterna
tive scenario analyses would also benefit the 
program (for example, impacts of various 
regulatory changes, effects of increased 



Uranium. The basic material for nuclear technology. It is a slightly radioactive naturally occurring heavy metal that 
is more dense than lead. Uranium is 40 times more common than silver. 

Uranium Mill. A plant where uranium is separated from ore taken from mines. 

Uranium Mill Tailings Radiation Control Act (UMTRA) of 1978. The act that directed the Department of Energy 
to provide for stabilization and control of the uranium mill tailings from inactive sites in a safe and environmentally 
sound manner to minimize radiation health hazards to the public. It authorized the Department to undertake remedial 
actions at 24 designated inactive uranium-processing sites and at an estimated 5,048 vicinity properties. 

Uranium Mill Tailings. The sand-like materials left over from the separation of uranium from its ore. More than 99 
percent of the ore becomes tailings. 

Vitrification. The process by which waste is transformed from a liquid or sludge into an immobile solid that traps 
radionuclides and prevents waste from contaminating soil, ground water, and surface water. The Department of 
Energy has selected vitrification processes to solidify and stabilize certain forms of radioactive and hazardous waste. 
This process does not reduce radioactivity. The Department of Energy will use borosilicate glass to immobilize its 
high-level radioactive waste. 

Waste Isolation Pilot Plant. A geologic repository intended to provide permanent deep underground disposal for 
transuranic waste. If approved, the Waste Isolation Pilot Plant is expected to open in 1998. 

Waste Management. Activities that include treating, storing, and disposing of high-level radioactive waste, 
transuranic waste, low-level radioactive waste, low-level mixed waste, hazardous chemical waste, and sanitary waste. 

Work Area Grouping (WAG). A basic organizational unit of sites used to manage areas that are similarly 
contaminated. 
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Slurry. A viscous liquid with a high solids content. 

Small Sites Initiative. An initiative of the Environmental Restoration program to target small sites for completion. 
Sites with less than $150 million in estimated cleanup costs are to be completed as rapidly as possible to return land 
and facilities to other uses and reduce fixed infrastructure costs. Sites in the Formerly Utilized Sites Remedial Action 
Program (FUSRAP), the Uranium Mill Tailings Remedial Action (UMTRA) program, and 36 other small sites are 
included. 

Spent Nuclear Fuel. All irradiated nuclear fuel that is discharged from Department of Energy production reactors, 
university and government research reactors, foreign research reactors with fuel of U.S. origin, and naval nuclear 
propulsion reactors. 

Stakeholder. Anyone interested in, or affected by, Department of Energy activities. Stakeholders have varying levels 
of concern about the Environmental Management program and varying levels of expertise. 

Superfund. A term commonly used to refer to the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). 

Surplus Facility Inventory Assessment. A two-year assessment, beginning in October 1993, that baselined the 
Department of Energy's surplus inventory and characterized those assets for transfer to the Environmental 
Management program. 

Thallium. A sparsely but widely distributed poisonous metallic element with an atomic number of 81 and atomic 
weight of 204.383. 

Thorium. An element that is a byproduct of the decay of uranium. 

Toxic Substances Control Act. A federal law enacted in 1976 to protect human health and the environment from 
unreasonable risk caused by manufacturing, distribution, use, disposal of, or exposure to, substances containing toxic 
chemicals. 

Transuranic Elements. All elements beyond uranium on the periodic table; that is, all elements with a number 
greater than 92. All transuranic elements are manmade. They include neptunium, plutonium, americium, and curium. 

Transuranic Waste. Waste material contaminated with uranium-233 and its daughter products, certain isotopes of 
plutonium, and nuclides with an atomic number greater than 92 (uranium); each with half-lives greater than 20 years 
and in concentrations of more than one ten-millionth of a curie per gram of waste. It is produced primarily by 
reprocessing spent fuel and by using plutonium to fabricate nuclear weapons. 

Tri-Party Agreement. A compliance agreement among the Department of Energy, the host state, and the 
Environmental Prot~tion Agency to determine the actions to be taken to remediate a site. 

Tritium. The heaviest isotope of the element hydrogen. It is three times heavier than hydrogen. Tritium gas is used 
to boost the explosive power of most modem nuclear weapons, inspiring the term, "hydrogen bomb." It is produced in 
production reactors and has a half-life of over 12 years. 

TRVPACT-II. A Nuclear Regulatory Commission-certified container designed specifically for transuranic waste 
transportation. 

Unadjusted Total Life-Cycle Costs. Total life-cycle costs without productivity savings. 
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Radioactivity. The spontaneous emission of radiation from the nucleus of an atom. Radionuclides lose particles and 
energy through this process. 

Radioisotope. A radioactive isotope. 

Radionuclide. A radioactive species of an atom. Tritium, strontium-90, and uranium-235 are radionuclides. 

Receptor. Any person, plant, or animal that could be exposed to various contaminants in a pathway. 

Record of Decision (ROD). A public document that explains the cleanup alternatives to be used at National 
Priorities List sites where, under the Comprehensive Environmental Response, Compensation, and Liability Act, trust 
funds pay for the cleanup. 

Remedial Investigation. The Comprehensive Environmental Response, Compensation, and Liability Act process of 
gathering the data necessary to determine the nature and extent of contamination at a Comprehensive Environmental 
Response, Compensation, and Liability Act site, establishing criteria for cleaning up the site, identifying preliminary 
alternatives for remedial action, and supporting the technical and cost analyses of the alternatives. The Remedial 
Investigation is usually done together with the Feasibility Study. Together, they are usually referred to as the 
"Remedial Investigation/Feasibility Study." 

Reprocessing. Synonymous with chemical separations. 

Research Reactor. A class of nuclear reactors used to do research into nuclear physics, reactor materials and design, 
and nuclear medicine. Some research reactors also produce isotopes for industrial and medical use. 

Residual Contamination Standards. The amount and concentrations of contaminants in soil, water, and other media 
that will remain following environmental management activities. 

Resource Conservation and Recovery Act (RCRA). A federal law enacted in 1976 to address the treatment, storage, 
and disposal of hazardous waste. 

Saltcake. A cake of dry crystals of nuclear waste found in high-level waste tanks. 

Scheduling/Transfer Unit. The basic operational unit used within the Nuclear Material and Facility Stabilization 
program to group buildings. 

Scintillation Cocktail. Organic chemical solutions that produce light when bombarded with radiation. These liquids 
are a major component of institutional low-level waste. 

Site Characterization. An onsite investigation at a known or suspected contaminated waste or release site to 
determine the extent and type(s) of contamination. 

Slag. A waste product from blast furnaces that is mixed with decontaminated filtrate, cement, and fly ash to form 
grout, which is a stable disposal waste form. 

Sludge. Slushy matter or sediment such as that precipitated by the treatment of waste. 

Sluicing. Using low-pressure high-volume streams of water to mobilize waste. 
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Occupational Safety and Health Act. The enabling legislation for the Occupational Safety and Health 
Administration (OSHA), designed to set health and safety standards for the work place. 

Outyears. The budget years beyond the planning year. For the FY 1997 budget, the budget year is FY 1997, the 
planning year is FY 1998, and the outyears are FY 1999 and beyond. 

Pitcheblende. Uranium oxide (U30 8). It is the main component of high-grade African or domestic uranium ore and 
also contains other oxides and sulfides, including radium, thorium, and lead components. 

Plutonium. A manmade fissile element. Pure plutonium is a silvery metal that is heavier than lead. Material rich in 
the plutonium-239 isotope is preferred for manufacturing nuclear weapons, although any plutonium can be used. 
Plutonium-239 has a half-life of 24,000 years. 

Pollution Prevention Program. The use of materials, processes, and practices, including recycling activities, that 
reduces or eliminates the generation and release of pollutants, contaminants, hazardous substances, and waste into 
land, water, and air. The overall objective of the program, which was established by the Office of Environmental 
Management in 1991, is to minimize pollutant generation and release by implementing cost-effective technologies, 
practices, and policies. 

Polychlorinated Biphenyls (PCBs). A group of commercially produced organic chemicals used since the 1940s in 
industrial applications throughout the nuclear weapons complex. Polychlorinated biphenyls are found in many 
gaskets and large electrical transformers and capacitors in the gaseous diffusion plants. They have been proven to be 
toxic to both humans and laboratory animals. 

Pondcrete. The process of mixing materials from ponds with concrete to immobilize waste constituents in the 
material. 

Potentially Responsible Party. A designation under the Comprehensive Environmental Response, Compensation, 
and Liability Act that identifies a user or past user of a facility as having legal responsibility for contamination at a 
site. 

Present Value. The dollar sum that, when available now and invested at a prevailing interest rate, will equal a given 
value at a defined date in the future. 

Production Reactor. A nuclear reactor designed to produce manmade isotopes. Tritium and plutonium are made in 
production reactors. The United States has 14 such reactors: nine at the Hanford Site and five at the Savannah River 
Site. Some research reactors are also used to produce isotopes. 

Program Direction. Activities that include salaries and benefits for all federal Full-Time Equivalents at 
Headquarters and the field offices. 

Program Management. Activities that include planning, monitoring, and reporting of ongoing activities, 
cost/schedule tracking, clerical, other administrative support, and grants to states and localities. 

Program and Project Scheduling. The prioritization of environmental management activities and the expenditures 
related to them. One of the three alternative cases analyzed as part of the Baseline Report. 

Radioactive. Of, caused by, or exhibiting radioactivity. 
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Materials in Inventory. Materials that are not currently in use (that is, have not been used during the last year and 
are not expected to be used within the coming year) and have not been designated as waste or set aside by the Nuclear 
Weapons Council for national defense purposes. For nuclear materials, "not currently in use" is synonymous with 
"inactive," per Department of Energy Order 5660.1B. 

Minimal Action. An alternative scenario that completely rescopes projects and activities to minimize costs while 
maintaining Base Case human health and environmental risks and without the restrictions of current environmental 
regulations or agreements. One of three alternative cases analyzed as part of the Baseline Report. 

Mixed Waste. Waste containing both radioactive and hazardous constituents. 

National Defense Authorization Act. The federal law, enacted in 1994, that required the Secretary of Energy to 
prepare the Baseline Report. 

National Environmental Policy Act. A federal law, enacted in 1970, that requires the Federal Government to 
consider the environmental impacts of, and alternatives to, major proposed actions in its decisionmaking processes. It 
is commonly referred to by its acronym, NEP A. 

National Priorities Ust. The Environmental Protection Agency's list of the most serious uncontrolled or abandoned 
hazardous waste sites identified for possible long-term remedial action under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). The list is based primarily on the score a site receives from 
the Environmental Protection Agency Hazard Ranking System. The Environmental Protection Agency is required to 
update the National Priorities List at least once a year. 

No Further A.ction. A determination made, based upon technical evidence, that remedial action is not warranted at a 
given site. 

No Radioactivity Added Policy. A Department of Energy policy that forbids the release of materials originating in 
radiological c:ontrol areas unless they are proven to be uncontaminated. 

Nonproliferation. Efforts to prevent or slow the spread of nuclear weapons and the materials and technologies used 
to produce them. 

Nuclear Material and Facility Stabilization. An Environmental Management subprogram that manages the transfer 
to Environmental Management of the responsibilities and facilities that formerly belonged to the nuclear weapons 
program. Several sites already have been transferred to Environmental Management for deactivation and subsequent 
cleanup. As other sites are transferred to Environmental Management, the existing resources (funding and personnel) 
also will be transferred to Environmental Management. 

Nuclear Reactor. A device that sustains a controlled nuclear fission chain reaction. 

Nuclear Weapons Complex. The chain of foundries, uranium enrichment plants, reactors, chemical separation 
plants, factories, laboratories, assembly plants, and test sites that produced nuclear weapons. Sixteen major U.S. 
facilities in 12 states formed the nuclear weapons complex. 

Operable Unit. Organizational unit used to clean up a site. It may address geographical portions of a site, specific 
site problems, or initial phases of an action. It may also consist of any set of actions performed over time or any 
actions that are concurrent but located in different parts of a site. 
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In Situ. In place. 

"Iron Fence." The most-restricted alternative case for land use. It is characterized by containing, rather than actively 
remediating, contaminated sites. This means that soil and buried waste sites would be capped, ground-water 
contamination would be controlled from spreading by hydraulic controls and barriers, and facilities would be 
entombed. 

Irradiate. To expose to ionizing radiation, usually in a nuclear reactor. Targets are irradiated to produce isotopes. 

Isotopes. Forms of the same chemical element that differ only by the number of neutrons in their nucleus. Most 
elements have more than one naturally occurring isotope. Many isotopes have been produced in reactors and 
scientific laboratories. 

Land Use. The ultimate uses to be permitted for currently contaminated lands, waters, and structures at each 
Department of Energy installation. Land-use decisions will strongly influence the cost of environmental management. 

Land/arming. Biological degradation involving the incorporation of waste into soil. The technique relies on healthy 
soil microorganisms to metabolize the waste components. This chemical degradation renders waste safer, if not 
completely safe. 

Landlord. Activities that involve the physical operation and maintenance of Department of Energy installations. 
Specific tasks vary but generally include providing utilities, maintenance, and general infrastructure for the entire 
installation. 

Leachfield. A subsurface structure built to distribute liquids across a suitable area for disposal. 

Legacy Waste. Any waste within a complex that was generated by past weapons production or research activities and 
is in storage awaiting treatment or disposal. 

Life-Cycle Cost Estimate. The cost to complete the mission of the Environmental Management program. 

Lithium. The lightest metal, and the third lightest element. Lithium has two naturally occurring isotopes, lithium-6 
and lithium-7. Lithium-6 targets are irradiated to manufacture tritium. 

Lithology. The gross physical character of a rock; or the microscopic study, description, and classification of rocks. 

Manhattan Project. The U.S. Government project that produced the first nuclear weapons during World War II. 
Started in 1942, the Manhattan Project formally ended in 1946. The Hanford Site, Oak Ridge Reservation, and Los 
Alamos National Laboratory were created for this effort. The project was named for the Manhattan Engineer District 
of the U.S. Army Corps of Engineers. 

Materials in Inventory Initiative. Established in February 1995 by the Department of Energy to quantify surplus 
materials and identify potential associated concerns. This initiative encompassed materials in storage that are not 
currently in use, that have not been used for a period of at least one year, and that are not expected to be used within 
the next year. Categories of materials to be reviewed include: scrap metals, enriched and natural uranium, lithium, 
sodium, chemicals, plutonium and other Nuclear Materials Management Safeguards System-tracked materials, and 
lead. 

GLOSSARY 5 



Fissile. Capable of being split by a low-energy neutron. The most common fissile isotopes are uranium-235 and 
plutonium-239. 

Fissile Material. A specific set of nuclear materials, such as uranium-235 and plutonium-239, that may be used in 
making a nuclear explosive for a weapon. It does not include fissile materials present in spent nuclear fuel or 
irradiating targets from reactors. 

Fission Products. The large variety of smaller atoms, including cesium and strontium, left over after splitting 
uranium and plutonium. Most of these atoms are radioactive, and they decay into other isotopes. There are more than 
200 isotopes of 35 elements in this category. Most of the fission products in the United States are found in spent 
nuclear fuel and high-level waste. 

Formerly Utilized Sites Remedial Action Program (FUSRAP). A federal program initiated in 1974 to identify and 
remediate sites around the country that were contaminated during the 1940s and 1950s as a result of researching, 
developing, processing, and producing uranium and thorium, and storing processing residues. 

French Drain. A chemical disposal well. 

Full-Time Equivalent. Equal to one work year, or 2,080 nonovertime hours. For example, two employees who work 
half-time count as one Full-Time Equivalent. 

Future Use Site Working Group. A diverse group of state, Tribal, and local government and community 
representatives who worked together to formulate future-use recommendations for some sites. 

Gaseous Diffusion. The process used to make enriched uranium in the United States. 

Geological Repository. A mined facility for disposal of radioactive waste that uses waste packages and the natural 
geology as barriers to provide waste isolation. 

Glovebox. A sealed box with gloves attached to the wall, used to handle some radioactive materials. It is often filled 
with an inert gas and fitted with a filtered ventilation system. 

Greater-Than-Class C. Low-level waste disposal criteria specified by the Nuclear Regulatory Commission based on 
concentration of radionuclides (Classes A, B, and C) that exceed the low-level waste limits for Class C and that are 
used to designate the waste as generally unacceptable for near-surface disposal. 

"Green Fields." The most unrestricted alternative land-use case, characterized by actively removing or destroying 
contaminants in all media. These cases are "ideals" impractical to implement as alternatives. 

Half-Life. The time it takes for an isotope to lose half of its radioactivity. 

Highly Enriched Uranium. Uranium with more than 20 percent of the uranium-235 isotope, used for making 
nuclear weapons and also as fuel for some isotope production, research, and power reactors. Weapons-grade uranium 
is a subset of this group. 

Holding Pond. A structure built to contain large volumes of liquid waste to ensure that it meets environmental 
requirements prior to release. 

Hydrauger. A horizontal drain installed to stabilize a slope. 
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Department of Energy. The cabinet-level U.S. Government agency responsible for nuclear weapons production and 
energy research and the cleanup of hazardous and radioactive waste at its sites. It was created from the Energy 
Research and Development Administration and other Federal Government functions in 1977. 

Discounting. The process of converting a stream of returns or costs incurred over time to a single present value. 

End State. The physical state of a site after it has been treated or remediated. 

Encapsulation. A process whereby waste is placed and sealed in casks, cans, or other containers to prevent the 
material from moving through the environment. 

Enriched Uranium. Uranium that, as a result of the process of enrichment, has more uranium-235 than natural 
uranium. 

Environmental Contamination. The release into the environment of radioactive, hazardous, and toxic materials. 

Environmental Impact Statement. A report that documents the information required to evaluate the environmental 
impact of a project. It informs decisionmakers and the public of the reasonable alternatives that would avoid or 
minimize adverse impacts or enhance the quality of the environment. 

Environmental Management Program. An Office of the Department of Energy that was created in 1989 to oversee 
the Department's waste management and environmental cleanup efforts. Originally called the Office of 
Environmental Restoration and Waste Management, it was renamed in 1993. 

Environmental Protection Agency. A federal agency established in 1970 to enforce environmental laws, including 
the Resource Conservation and Recovery Act; the Comprehensive Environmental Response, Compensation, and 
Liability Act; and the Toxic Substances Control Act. 

Environmental Restoration. Although usually described as "cleanup," this function encompasses a wide range of 
activities, such as stabilizing contaminated soil; treating ground water; decommissioning process buildings, nuclear 
reactors, chemical separations plants, and many other facilities; and exhuming sludge and buried drums of waste. 

Feasibility Study. An analysis of the practicality of a proposal such as a description and analysis of the potential 
cleanup alternatives for a site. The Feasibility Study emphasizes data analysis and usually recommends selecting a 
cost-effective alternative. It is usually performed with and uses data from a Remedial Investigation; together, they are 
commonly referred to as a "RIIFS" or Remedial Investigation/Feasibility Study. 

Federal Facility Agreement. A type of compliance agreement stemming from section 120 of the Comprehensive 
Environmental Response, Compensation, and Liability Act, which requires written agreement for compliance 
activities among the Department, the state, and the Environmental Protection Agency. 

Federal Facility Compliance Act. A federal act that requires the Department of Energy to develop and submit to 
states or the U.S. Environmental Protection Agency plans for developing mixed waste treatment capacity and 
technologies. 

Fiscal Year. A 12-month period for which an organization plans the use of its funds. In the Federal Government this 
period extends from October 1 through September 30 of the following calendar year. Fiscal year is commonly written 
"FY". 
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Caisson. Underground cylindrical concrete and metal vault. 

Canister. A container for radioactive solid waste forms such as solidified high-level liquid waste and spent nuclear 
fuel. 

Canyon. A vernacular term for a chemical separations plant; inspired by the plant's long, high, narrow structure. Not 
all chemical separations plants are canyons. 

Characterization. Sampling, monitoring, and analysis activities to determine the extent and nature of contamination 
at a facility or site. Characterization provides the necessary technical information to develop, screen, analyze, and 
select appropriate cleanup techniques. 

Chemical Separation. A process for extracting uranium and plutonium from dissolved spent nuclear fuel and 
irradiated targets. The fission products that are left behind are high-level waste. Chemical separation is also known 
as reprocessing. 

Cladding. The outer layer of metal over the fuel pellets of a nuclear reactor fuel element. Cladding on the 
Department of Energy's spent fuel is usually aluminum or zirconium. 

Cold War. A conflict over ideological differences between the United States and the Soviet Union carried on by 
methods short of sustained military action. 

Cold War Mortgage. The cost and effort associated with addressing the unprecedented environmental legacy of 50 
years of nuclear weapons production. 

Compliance Agreement. Legally binding agreement between regulators and regulated entities that sets standards and 
schedules for compliance with environmental statutes. 

Comprehensive Environmental Response, Compensation, and Liability Act. A federal law enacted in 1980 that 
governs the cleanup of hazardous, toxic, and radioactive substances. The Act and its amendments created a trust 
fund, commonly known as Superfund, to finance the investigation and cleanup of abandoned and uncontrolled 
hazardous waste sites. This act is also commonly referred to by its acronym, CERCLA. 

Consent Order. A legally binding document that delineates actions previously agreed upon by the parties in a 
litigation. In the case of the Department of Energy, a Consent Order outlines planned Department actions to 
remediate environmental problems in return for the other party's consent to cease litigation. 

Constant Dollars. A term that represents a dollar value adjusted for changes in prices. Dollars in the future are 
adjusted by stripping out inflation by dividing current dollar amounts by an appropriate index, a process known as 
deflating. The result is a constant dollar series as it would exist if prices and transactions were the same in all 
subsequent years as the base year. Any changes in such a series would reflect only changes in the real volume of 
goods and services. The Baseline Report cost projections are in constant dollars. 

Current Dollars. A term that represents the dollar value of goods or services in terms of prices current at the time the 
goods or services were sold (inflation factors are present). 

Decommissioning. Retirement of a nuclear facility, including decontamination and/or dismantlement. 

Decontamination. Removal of unwanted radioactive or hazardous contamination by a chemical or mechanical 
process. 
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Actinides. Elements with atomic numbers from 90 to 103. 

Agreement-in-Principle. An agreement between the Department of Energy and a state that describes commitments 
by the Department to fund certain activities, generally environmental oversight, monitoring, site access, and 
emergency response initiatives, performed by the state at a facility. 

Alluvium. Sedimentary material deposited by flowing water. 

Alternative Cases. Cases that reflect ways the Base Case could change if various policy decisions were made. They 
examine three areas likely to affect total costs: (1) land use, (2) program and project scheduling, and (3) a"minimal 
action" scenario. 

Americium. A manmade transuranic element; the next element following plutonium on the periodic table. 

Assay. The qualitative or quantitative analysis of a substance often used to determine the proportion of isotopes in 
radioactive materials. 

Atomic Energy Commission. Created by the United States Congress in 1946 as the civilian agency responsible for 
producing nuclear weapons. It also researched and regulated atomic energy. In 1975, its weapons production and 
research activities were transferred to the Energy Research and Development Administration, and its regulatory 
responsibility was given to the new Nuclear Regulatory Commission. 

Base Case. The primary total program estimate in the 1995 Baseline Report that best represents the most likely 
activities and costs under current projections. 

Baseline. A quantitative expression of planned costs, schedule, and technical requirements for a defined project. 
Baselines should include criteria to serve as a standard for measuring the status of resources and the progress of a 
project. 

Baseline Environmental Management Report (Baseline Report). Congressionally mandated report prepared by 
the Secretary of Energy to estimate the cost and schedule of cleaning up the nation's nuclear weapons complex. 

Beryllium. A high-melting, lightweight, corrosion-resistant, rigid, steel-gray metallic element used as a moderator 
and reflector in nuclear reactors. 

Bioremediation. The process of using microorganisms to degrade or break down hazardous materials. The 
Department of Energy has used this remediation technique on environmental management projects. 

Burial Grounds. Areas designated for near-surface disposal of containers of low-level radioactive waste and 
obsolete or worn-out radioactively contaminated equipment. 

Byproduct. Radioactive material from producing or processing nuclear materials. Some byproducts have beneficial 
commercial uses. 
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The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1998 
2015 

The uranium milling process at Spook included an acid-curing process that was used in conjunction with 
percolation heap leaching. The tailings were placed on the surface at the mill site or receded into the open-pit 
mine. The solutions used in the process were disposed of on the tailings pile and in the acid pond located 457 
meters (1 ,500 feet) south of the mill site. As a result of this operation, process reagents in the contaminated ground 
water at the site include sulfate, ammonium, sodium, nitrate, and possibly chloride. Naturally-occurring alteration 
front mineralization within the saturated zone also constitutes a primary source of contamination for ground water 
in the upper sandstone unit. 

To assess the extent of contamination, the Department of Energy installed 35 monitor wells in hydrogeologic units 
beneath the Spook site between December 1986 and August 1988. Monitor wells were sampled for ground-water 
quality from February 1987 through December 1988. The number of sampling rounds per well varied from two to 
six, depending on when the monitor wells were installed. 

Ground water in the lower sandstone unit is not contaminated as a result of milling operations at the Spook site, 
and concentrations of all constituents are below proposed maximum concentration limits for UMTRA Project sites. 

There is no apparent risk to human health and the environment because there are no known exposure pathways for 
ground water from the uppermost aquifer. No one uses or is projected to use this water, and there is no discharge 
to the deeper aquifers used for domestic and agricultural purposes, nor to the surface or surface water. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Spook site. 

Nondefense Funding Estimate 

(Five-Year Avet'flges, Thousands of Constant 1996 Dollars) 
EX , pp• .. zqgg 399' 2219 '9" agaq 2Q3Q L !fe pys!e* 

Environmenbll Reotoretlon 103 33 30 42 1,040 

• Total LJfe Cycle Is the sum ofthe annual COlts In constant FY 1995 dol/al'$. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EY''"-'999 2RR§ 2919 '9'' agag agas 2Q3Q UfeGys!,. 

UMTRA Ground W8111r 
AIHIImenl 17 18 175 

RemediiiiAction 11 55 
Direct Progmn M•Nigemeni/Support 75 33 30 24 810 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 

Environmental Management completed surface remedial action in 1989. In 1993, the Nuclear Regulatory 
Commission accepted the Spook Long-term Surveillance Plan, which established the Spook disposal site under the 
general license. The disposal site was transferred to the Grand Junction Projects Office's Long-Term Surveillance 
and Maintenance program in April 1994. 

The remedial action project for the Converse County uranium mill tailings site was a joint effort between the 
UMTRA Project and the Wyoming Abandoned Mine Lands Program. The UMTRA Project portion of the 
remedial action involved stabilizing the residual radioactive materials within an inactive open pit mine on the site. 
The Abandoned Mine Lands Program was responsible for backfilling the open pit with uncontaminated soil and 
restoring disturbed area to pre-mining conditions. 

The Spook remedial action project included cleanup of all offsite properties contaminated with tailings from the 
Converse County site. The Department of Energy identified two vicinity properties adjacent to the mill. Cleanup 
of those properties consisted of removing the residual radioactive materials and transporting them to the former 
mill site for permanent stabilization. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Spook 
mill site once the Programmatic Environmental Impact Statement is completed. 

This report assumes a No Further Action ground-water compliance demonstration, with the application of 
supplemental standards. The contaminated ground water in the uppermost aquifer qualifies for supplemental 
standards. For all types of ground-water compliance strategies, once the Nuclear Regulatory Commission 
determines the site to be in compliance with Subpart B of the Environmental Protection Agency Standards and the 
site is certified, no additional long-term surveillance or monitoring will be conducted. 

Uranium processing activities that occurred from 1962 until 1966 contaminated the ground water in the uppermost 
aquifers, both beneath and downgradient of the site. The ground water contains widespread ambient uranium and 
selenium contamination resulting from naturally-occurring conditions (natural uranium mineralization associated 
with an alteration front) and the effects of broad-scale human activity, not related to uranium milling operations 
(uranium exploration and mining activities). Site-related contaminants in ground water have been detected 
approximately 762 meters (2,500 feet) downgradient and include uranium, selenium, chromium, molybdenum, and 
radium-226 and -28. 
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FACILITY MISSION 

The mission of the mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. The 
Wyoming Mining and Milling Company operated a uranium upgrader on the site to concentrate uranium ore before 
shipment to the Western Nuclear Mill at Jeffrey City, Wyoming. The upgrader became operational in 1962 and ran 
until1965. 
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The Environmental Management Program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations, Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. The State of Wyoming will participate in decisionmaking. 

FUTURE USE 

The Federal Government will retain ownership of the Spook disposal site, and the Department of Energy will retain 
custody. The site will be monitored and maintained in accordance with the Long-term Surveillance Plan approved 
by the Nuclear Regulatory Commission. Under the provisions of the Uranium Mill Tailings Radiation Control Act, 
public access to the disposal site is controlled. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed, and the source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains. 
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SPOOK, WYOMING (UMTRA SITE} 

The former Spook mill and tailings site is located approximately 77 kilometers (48 miles) northeast of Casper, 
Wyoming, in Converse County, and 51 kilometers (32 miles) northeast of Glenrock, Wyoming. The site covers 
approximately 22 hectares (55 acres). The residual radioactive materials occupied about two hectares (five 
acres), mostly in an open pit mine that was 30 meters ( 100 feet) deep at its deepest point. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congreulonal Request 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX 1 ppn.aqgp agga 39'9 2Q1§ agaq 2ll25 2l!3Q Lira systf 
Environmental Reltotlltion 103 33 30 42 1,040 

• Total Ufe Cycle;, the 1um of the annual cost• in constant FY 1996 doflsrs. 
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Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Riverton site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
fX''U-aRPp agg• 2212 20'' agag agat agag Ltfe Eyete• 

Environmental Reatoration 889 785 522 9,879 

• Total Ufe Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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This report assumes a ground-water compliance strategy of natural flushing, based on data collected over the past 
decade and a site conceptual model. With this approach, contamination concentrations are expected to be reduced 
naturally to appropriate concentration limits within 100 years, as required by Environmental Protection Agency 
standards. If an alternate compliance strategy is selected, the Department will adjust the cost estimates accordingly. 
For all types of ground-water compliance strategies, once the Nuclear Regulatory Commission determines that the 
site is in compliance with Subpart B of the Environmental Protection Agency Standards and the site is certified, no 
additional long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 870 million liters (230 million gallons). The 
contaminant plume extends offsite. The ground-water contaminants of potential concern are manganese, uranium, 
sulfate, vanadium, and nickel. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Compliance Strategy 
Licensing 

COMPLETION DATE 
Fiscal Year 

2000 
2001 
2002 
2007 
2009 

In January 1994, to obtain additional characterization information regarding contaminant distribution in the 
surficial, semiconfined, and confined aquifers, samples were collected from 15 monitoring wells that had been 
installed in 1993. Nine domestic wells located in the confined aquifer were sampled to complete an assessment of 
potential impacts to domestic water sources located near the site. 

Other hydrologic data gathered during 1994 included ground-water and surface-water elevations. To collect nearly 
continuous data on ground-water levels, pressure transducers and data loggers were installed in nine monitoring 
wells in 1994. Ground-water level measurements were also made in 14 other wells. In addition, surface-water 
level measuring points were established near the Little Wind River and at the wetland east of the site. These points 
will be surveyed, and periodic readings will be made in the future. 

Ground-water monitoring information obtained during 1994 confirmed the previously established concepts 
regarding the extent of contamination in the vicinity of the Riverton site. Environmental Protection Agency 
maximum concentration limits were only exceeded in surficial aquifer samples from beneath the southeastern edge 
of the former processing site and immediately downgradient (southeast) of the site. Samples from domestic wells 
located near the site confirmed that site-related contamination has not impacted the confined aquifer. 
Consequently, continued use of the ground water from the confined aquifer for domestic purposes is not expected 
to pose any ri.sks to human health. 

During the first ten years of remediation, verification monitoring will be performed to ensure that natural flushing 
is working according to predictions. The data collected during this phase will be provided to the Nuclear 
Regulatory Commission in a confirmation report. If the Nuclear Regulatory Commission accepts this report, the 
site will be turned over to the Grand Junction Projects Office's Long-Term Surveillance and Maintenance program. 
This program will conduct "compliance monitoring" for up to 90 years. When maximum concentration limits or 
background or alternate concentration limits have been achieved, a certification report will be prepared to close out 
all Department of Energy liability at this site. 
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FUTURE USE 

The site will be released for use consistent with existing land-use controls. Since the tailings were disposed of at 
an active Title II facility, the Department of Energy does not need to acquire the former mill site land. Ownership 
of the processing site will revert from the State of Wyoming to IndustriaVCommercial use following completion of 
the UMTRA Surface Project. However, the Department of Energy must fulfill the requirements of the UMTRA 
ground-water restoration program and will maintain control of the property until all phases of the Riverton 
UMTRA Project are complete. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed and the source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains and will be addressed in the second phase of the 
UMTRA Project. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Ground water 
Assessment 
Remedial Action 

Direct Prog111m Management/Support 

EY1U'zagpg 

143 
5 

541 

299' 

38 
145 
582 

• Total Ufe Cycle is the sum of the annual oosts in constant FY 1996 dollars. 

Surface Project 

3Q1Q 

59 
23 

440 

39§ apzt ag;w Ufe cysfp* 

1,200 
888 

7,813 

Remedial action at the Susquehanna-Western uranium mill tailings site began in May 1988 and was completed in 
September 1990. The Nuclear Regulatory Commission certified the processing site in January 1995. The cleanup 
involved relocating the tailings and contaminated materials from vicinity properties to the UMETCO facility 
located within the Gas Hills Uranium Mining District approximately 72 kilometers (45 miles) east of Riverton. 
The Gas Hills Uranium Mining District contains several active uranium mill sites licensed by the Nuclear 
Regulatory Commission. The tailings were consolidated and stabilized with the existing tailings at this Nuclear 
Regulatory Commission-licensed commercial disposal facility. UMETCO is responsible for all long-term 
surveillance and monitoring costs associated with the disposal cell. 

After decontamination of the Susquehanna-Western mill tailings site, the disturbed areas at the site were backfilled 
with uncontaminated soil to a level compatible with the surrounding terrain, recontoured to promote surface 
drainage, and revegetated. 

The Riverton remedial action program included cleanup of all offsite properties contaminated with tailings from 
the Riverton site. Contaminated materials from vicinity properties were also transferred to the UMETCO facility. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Riverton 
site once the Programmatic Environmental Impact Statement is completed. 
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FACILITY MISSION 

The mission of the mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. In 1958, 
Susquehanna-Western, Inc., formerly known as Fremont Minerals, Inc., became the operational owner of the site. 
Solution Engineering Corporation of Alice, Texas, later acquired the mill and owned it until 1978 when Lome 
Drilling and Well Service, a Wyoming corporation, purchased most ofthe site. Western Nuclear, Inc. owned part 
of the mill area after Susquehanna-Western and operated a sulfuric acid plant at the site. In 1985, Chemical 
Marketing Services purchased the sulfuric acid plant, and this company operates it today. In 1987, the State of 
Wyoming acquired the tailings pile and mill site from Lome Drilling and Well Service and will participate in 
decisionmaking. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations, Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. 
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RIVERTON, WYOMING (UMTRA SITE) 

The Riverton mill site and tailings pile covered 88 hectares (218 acres) located four kilometers (2.5 miles) 
southwest of the center of Riverton on the north side of State Highway 789 in Fremont County, Wyoming. Before 
remedial action, the tailings pile occupied about 29 hectares (72 acres) at an average depth of 1.2 meters (4 feet). 
The site is located within the boundaries of the Wind River Indian Reservation, which is occupied by the Shoshone 
and Arapaho Tribes; however, the parcel of land upon which it sits is privately owned. 
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WYOMING UMTRA SITES 

The Riverton and Spook former processing sites are two of24 uranium mill processing sites designated by the 
Uranium Mill Tailings Radiation Control Act for remediation by the Department of Energy. During the 1960s, 
private firms processed most of the uranium ore mined in the United States for the Atomic Energy Commission, a 
predecessor of the Department of Energy. Congress passed the Act in 1978 in response to public concern 
regarding potential health hazards from long-term exposure to uranium mill tailings. It authorized the 
Department of Energy to stabilize, dispose of, and control uranium mill tailings and other contaminated material 
at 24 uranium mill processing sites and vicinity properties. For a general discussion of the UMTRA Program, see 
the overview presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of the environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 
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Riverton 

Riverton 

Spook 

Total 

State-wide 1998 Appropriation 

State-wide 1997 Congreulonal Request 

Riverton 
Spook 
Total 

Spook 

WYOMING 

Estimated State Total 

(Thousands of Current Year Dollars) 

1,754 

722 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~ ~•••·aa&a ii&QI aa~a aa~1 il&iil& il&ill il&ll ~Ill 'Kill* 
669 765 522 9,879 

103 33 30 42 1,040 

792 798 552 42 10920 

• Total Ute Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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FUTURE USE 

The Office of Fossil Energy will determine the mission and future use of the site. Technology development activities 
for the Environmental Management program will be conducted in coordination with the Fossil Energy programs. 
Environmental Management will provide all funding for Environmental Technology Development program activities 
over the life of the program, which is expected to last 15 to 20 years. 
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which may a1ise, and increasing continuously with industry to ensure technology transfer and relevance to both 
Department and private sector objectives. 

This mission is accomplished largely through the use of funding mechanisms that build public and private sector 
partnerships, such as Program Research and Development Announcements, Research Opportunity Announcements, 
and Cooperative Research and Development Agreements. Activities procured through these contracting devices can 
be promptly moved to other programs that have identified the need for advanced research and development, or to the 
private sector for commercialization. 

The Center is a government-owned and -operated entity. Federal personnel have full procurement authority to enter 
into contracts and assistance agreements on behalf of the Department. They are authorized to negotiate patent and 
data rights, which are important elements in many cost-sharing research and development agreements. Research and 
development complements the procurement and management of projects with industry, universities, and other research 
organizations. The presence of scientists and engineers strengthens the Center's ability to implement important 
environment-· and energy-related programs. Although this role is unique in the Department of Energy, the model of a 
federal laboratory that contracts for research and development and carries out complementary activities is typical of 
several other executive agencies. The Center employs over 300 federal employees, with approximately 270 onsite 
contractor support personnel. These employees provide a wide range of services that include scientific, computer, 
project management, in-house mail, warehouse, security, and other onsite support. 

The Center is organized around three business sectors: Power Systems, Fuels, and Technical Management Services. 
The Power Systems sector comprises five product lines offering the electric power industry choices of advanced 
systems that can meet varied, individual requirements. The Fuels sector carries out programs to improve technologies 
to produce the nation's abundant natural gas supplies and to develop economically and environmentally sound 
technologies to convert gaseous and solid fossil fuels into liquids. In the Technical Management Services sector, the 
focus is on minimizing the production of waste products from fossil energy systems and ensuring that the waste that 
must be disposed of is environmentally safe. 

All environmental management work performed by this facility is related to environmental technology development, 
and all life-cycle costs for these activities are included in the Maryland/District of Columbia site summary under the 
Headquarters National Technology Development program costs. There currently are no waste management, 
environmental restoration, or other activities for which the Environmental Management program is responsible at the 
Morgantown facility. The Office of Fossil Energy is responsible for all ongoing regulatory compliance activities. 
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MORGANTOWN ENERGY TECHNOLOGY CENTER 

The Morgantown Energy Technology Center is located in northern West Virginia in the City of Morgantown, 
which is approximately 144 kilometers (90 miles) south of Pittsburgh, Pennsylvania at the intersection of 
Interstates 68 and 79. The major geographical feature of the area is the Monongahela River, which runs through 
the Appalachian Mountains of the region. The population of Morgantown is approximately 30,000, excluding the 
student population of 20,000 enrolled at West Virginia University, which is also located within the city. 
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The Morgantown Energy Technology Center is a major program implementation office that reports to the Assistant 
Secretary for Fossil Energy. Using the full research and development resource base of the country (industry, 
universities, national laboratories, and other research entities), the Center carries out programs of national scope 
analogous to those of the combined operations offices and national laboratories. The mission of the Center focuses on 
commercializing technologies that the private sector will carry out. This role is like that of a catalyst, as it promotes 
and accelerates technology development by performing or sponsoring backstop research, addressing barrier issues 
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Several other technical factors have contributed to the reduced cost estimate. Technical evaluations of caps and 
engineered barriers have resulted in a lower estimate of the cost-per-square-meter of installed caps or barriers. 
When applied to approximately six million square meters (62 million square feet) to be capped in the 200 Area 
significant cost savings were realized. In addition, the first segment of the Environmental Restoration Disposal 
Facility will become operational earlier than previously been expected. This accelerated operational status 
eliminated the FY 1996 and FY 1997 disposal charges assumed in the 1995 estimate. Additional design 
enhancements and construction efficiencies are expected to reduce the estimated life-cycle cost of this facility by 
more than $100 million. 

This estimate also reflects several changes in scope associated with the Environmental Restoration program. Soil 
contamination associated with waste tank farms was transferred to the Waste Management program, removing an 
estimated $350 million of work scope from the Environmental Restoration program. However, this transfer was 
partially offset by the transfer of approximately $280 million of work scope associated with buried waste trench 
capping from the Waste Management program to the Environmental Restoration program and by the addition of 
almost $30 million worth of ground-water treatment systems to the Environmental Restoration program. After 
these scope adjustments were made, the cost of program management/support was adjusted consistent with the 
lower overall program cost. Consequently, the 1996 estimate reflects a $300 million reduction in estimated life
cycle program management costs compared with previous estimates. 

Waste Management 

The 1996life-cycle cost estimate for the Waste Management program is $35.7 billion. This is a significant 
reduction from the 1995 estimate of $42.3 billion, even allowing for the inclusion of program management costs in 
the 1996 estimate. These projected savings reflect the fact that plans for the Waste Management program at 
Hanford over the past year have continued to emphasize privatization or commercialization of major waste 
treatment activities to reduce site costs. 

High-level waste processing is now planned as a two-phase privatization effort: a pilot plant, followed by final 
production. Commercialization has also been planned for the stabilization and thermal treatment of contact
handled low-level mixed waste, and elemental sodium. Further analysis has indicated no new high-level waste 
tanks will be needed. The treatment of remotely-handled waste is the subject of ongoing Tri-Party Agreement 
negotiations; however, the 1996 estimate assumes that such treatment will use the existing T Plant rather than new 
facilities. The acceleration of schedules and the elimination of the need for previously planned treatment facilities 
have also reduced the cost estimate for managing spent nuclear fuel. 

Landlord Activities 

The 1996 life-·cycle cost estimate for landlord activities at Hanford is $355 million, a 92 percent reduction from the 
1995 estimate of $4.3 billion. This reflects the fact that the Department has sharply curtailed the scope of landlord 
activities at Hanford. Most of this reduction is attributable to two factors, the significant cuts in the site's overall 
budget targets and the decision to outsource or eliminate many site services when it is cost-effective and 
appropriate to do so. The Department has cancelled many facilities and infrastructure elements that had previously 
been planned for outyear procurement or upgrading, including a major highway upgrade, a new maintenance 
facility, rehabilitation of a steam system, and the replacement of two fire stations. These actions do not affect any 
regulatory mil1~stones. 
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Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 
Life Cycle Life Cycle Dollars Percent 

----------- -------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 2,149,586 186,000 5,473,190 3,509,604 179 

Environmental Restoration 9,504,470 140,522 8,349,231 -1,014,717 -11 

Waste Management 42,314,577 979,000 35,666,358 -5,669,219 -14 

Landlord 4,324,881 46,000 354,786 -3,924,095 -92 

Program Management 2 14,756,358 89,000 - - -

Site Total 73,050,072 1,440,522 50,208,297 -21,401,253 -29 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

Nuclear Material and Facility Stabilization 

The 1996 life-cycle cost estimate for the Nuclear Material and Facility Stabilization program is $5.5 billion, a 
relatively small increase from the 1995 estimate when the figures are adjusted for inclusion of program 
management costs in the 1996 estimate. 

The 1995 life-cycle cost estimate for Nuclear Material and Facility Stabilization program activities was largely 
extrapolated from available complex-wide data using a parametric modeling approach. The 1996 estimate is 
predicated on assumptions developed at the site by site personnel. This approach yielded estimates which more 
accurately reflect and accommodate site requirements. Most of the 1996 cost and waste volume data are based on 
detailed estimates for each of the five major facility transition projects. In addition, the 1996 estimate includes 
several buildings which, although representing relatively minor costs, were not included in the 1995 estimate. 
Inclusion of these facilities in the 1996 estimate extends the time needed to complete all transition activities at 
Hanford from FY 2027 to 2039 thereby extending costs for 12 years. These costs are included under "Future 
Projects." 

Environmental Restoration 

The 1996 life-cycle cost estimate for the Environmental Restoration program is $8.3 billion, which is almost 
$3 billion lower than the 1995 estimate when the figures are adjusted for inclusion of program management costs 
in the 1996 estimate. This reduction is primarily a result of Department of Energy/Richland partnering with the 
regulators to develop better estimates of waste volumes and improved sampling and analysis processes. 

The major changes to the environmental restoration cost estimate reflect significantly lower volumes of soil to be 
excavated in the 100 and 300 Areas and a 50 percent reduction in the number of soil samples that will be sent 
from the excavation site to analytic laboratories. The lower soil volumes are the result of completed assessment 
work. These assessments determined that the amount of contaminated soil needing to be removed will not be as 16 
great as previously estimated. A 50 percent reduction in offsite sampling is attributable to changes in the 
requirements guiding the extent and rigor of sampling, as well as to advances in mobile sampling technologies. 
These improved technologies are providing more rapid, accurate, and lower-cost field sampling than was 
previously assumed. 
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Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

U''PMMQ ages 2QlQ 22'5 a gag 2Q25 

Nuclear Material and Facility Stabilization 175,450 130,748 117,885 115,922 122,731 131,951 

Environmental Restoration 144,232 151,573 175,265 173,186 190,441 179,767 

Waste Management 1,076,967 957,457 925,960 1,011,461 900,978 536,944 

Direc11y Appropna1ed Landlord 16,038 10,050 8,670 7,478 6,451 5,565 

Additional Programs 14,032 6,998 6,629 6,194 5,935 5,712 

rg'a' 1:'?0 718 1 ?§' 6?§ 'ea• eoa 1 §11 ?4' 1 '?§ §30 A§ft aaa 

ey agas 2MQ 2Q45 agsg 2Q55 agog 
Nuclear Material and Facility Stabilization 65,809 33,238 27,937 24,678 

Environmental Restoration 172,879 119,702 105,751 41,414 6,381 6,381 

Waste Management 248,988 569,634 290,744 59,091 51,868 51,868 

Directly Appropriated Landlord 4,141 3,572 3,081 1,110 

Additional Programs 5,354 5,211 5,087 2,825 1,078 1,078 

rgra' 487 17' zal agz 43? §99 l?BJlA §8 aaz §83'' 

eyagzg agzs agog agns a gag a gas 
Nuclear Material and Facility Stabilization 

Environmental Restoration 6,381 

Waste Management 54,581 

DirecUy Appropria1ed Landlord 

Additional Programs 216 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nuclear Material and Facility Stabilization 

Waste Management 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX ''!'·lAPP 
42,635 

6,003 

2QM 

3,129 

306 

2Q1Q agag 2Q2§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

2MQ 

102,525 

190,114 

338,560 

4,800 

5,520 

":11 §'8 

2Q65 

6,381 

51,865 

1,078 

58 3'3 

21QQ 

2Al2 

Htp 5 ¥51&* 
5,244,369 

8,349,231 

35,634,816 

hits Gys!f 
228,821 

31,542 

The 1996 life-cycle cost estimate for the Environmental Management program at the Hanford Site is $50.2 billion, 
29 percent less than the 1995 estimate of $73.1 billion. The $21.4 billion reduction in the program's estimated 
life-cycle cost reflects a number of factors and new assumptions including: the site-wide acceleration of 
environmental management activities in response to Defense Nuclear Facilities Safety Board Recommendation 94-
1 and the Department of Energy's Plutonium Vulnerability Assessment, ongoing collaboration with stakeholders 
to develop and refine assumptions about future land use for major areas of the site, changes to the scope and 
schedule of planned environmental remediation activities, ongoing efforts to privatize waste management activities, 
and significantly curtailed landlord activities. 

The following sections highlight the major differences between the 1995 and 1996 cost estimates for the Nuclear 
Material and Facility Stabilization program, the Environmental Restoration program, the Waste Management 
program and landlord activities at the Hanford Site. 
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Site Management Structure 

The Hanford Site is currently managed through a variety of contracts. The major onsite contractor is a 
management and operating contractor who manages the overall waste management and nuclear material and 
facilities stabilization activities, as well as the basic components of the site infrastructure. An environmental 
restoration contractor is in charge of all environmental restoration activities, a multiprogram, national laboratory 
supports the environmental management programs, and a health services contractor provides occupational health 
and medical services. 

The Department of Energy's contract reform initiatives have influenced the current contracting strategy at Hanford. 
Recently, the existing management and operations contract was renegotiated to include performance-based 
incentives and incentives for outsourcing various activities. In addition, a major piece of the Tank Waste 
Remediation Systems program is expected to be privatized. The current management and operations contract at the 
site expires in March 1997, and the Department plans to award a new contract by June 1996 (duties will be 
transferred by October 1, 1996). The request for proposal has a significantly different focus than the previous 
contract, emphasizing management of and integration with "best in class" subcontractors. These contract changes 
are expected to result in significant cost savings to the Federal Government. 

Future Full-Time Equivalent Needs 

Within the context of the mission life cycle, Hanford is currently in the later stages of the site planning phase. As 
the mission life cycle matures, site planners expect a downward trend in the number of managerial, administrative, 
engineering, research, and other professional positions and an upward trend in the number of technical, craft, 
laborer, and operator positions. 

FUNDING ESTIMATE 

The following tables present estimated funding information for the Hanford Site. 
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Additional Programs Cost Estimate 

(Five- Year Averages, Thousands of Constant 1996 Dollars) 
FY 1996-2000 2005 2010 2015 2020 2025 2030 2035 

Comp/Prog Coer 4,210 2,699 2,310 
HAMMER 9822 4299 4319 
Total 14032 6,998 6,629 

2040 2045 2050 

Comp/Prog Coer 817 798 605 
HAMMER 4394 4289 2220 
Total 5211 5087 2825 
·Life Grefe is the sum of the annual costs in constant FY 1996 dollars. 

DESCRIPTION OF PERSONNEL 

1,898 1,295 1,403 
4?96 4640 4309 
6194 5,935 5,712 

2055 2060 2065 

1078 1078 1 Q78 
1078 1 078 1078 

1,204 
4 316 
5,520 

2070 

216 
216 

1,091 
4263 
5,354 

Life Cycle" 

91,650 
272 221 
363 871 

Current staffing requirements include the site-wide mix of federal and contractor personnel represented in the table 
below. The federal work force primarily consists of managers, engineers, and scientists who support the oversight 
of site operations and the management of the interface between regulators, Headquarters, and other organizations 
required to support the mission and vision of Hanford. The contractor work force is primarily a mix of professional 
staff and labor who conduct the day-to-day site operations, and plan and perform site remediation. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). Subcontractor Full
Time Equivalent projections are not included. 
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Although the infrastructure is aging, future planning requirements are based on an as-needed maintenance and 
replacement basis only, with no upgrades or outyear mortgages. Only normal anticipated operation, maintenance, 
and administrative activities will occur during the anticipated program life cycle. Furthermore, only the highest 
priority projects will be initiated. The as-needed and as-anticipated approach to site maintenance is likely to reduce 
Hanford's readiness margin and increase the frequency of both unscheduled failures and emergency project 
authorizations. 

Landlord Cost Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 88§.2999 ag 39'9 2Ql§ agag 2M§ 2MQ 

Directly Appropriated Landlord 16,038 10,050 8,670 7,478 6,451 5,585 4,800 

eyagaa 2ll:!Q 2Q16 aqsq aw;a "!fiR 2Q§S utp Gxsla" 
Directly Appropriated Landlord 4,141 3,572 3,081 1,110 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

ADDITIONAL PROGRAMS FUNDED BY ENVIRONMENTAL 
MANAGEMENT 

354,786 

Additional programs or activities at Hanford include site-wide crosscutting activities and services. Each of these 
activities supports the Environmental Management mission and is funded directly by the Headquarters Office. 
These activities are summarized below. Because this accounting mechanism is unique to this site, these costs are 
merged with the landlord category when the Hanford numbers are summed into the national Environmental 
Management program estimates. 

Compliance and Program Coordination 

The Compliance and Program Coordination program also provides funding to respond to unanticipated new 
requirements and unexpected situations encountered by the Department of Energy. For example, preparations are 
being made to respond to a class-action suit filed by the Hanford "Down winders," a group of citizens who believe 
their health has deteriorated because of releases of contamination from the Hanford Site in the 1950s. The program 
also supports the effort to declassify formerly classified documents and release information on human radiation 
testing. Emergency Preparedness, Department of Energy Headquarters-Directed Analytical Services, and 
Transportation are also included in this program. 

Hazardous Materials Management and Emergency Response 
(HAMMER) Training Center 

The Hazardous Materials Management and Emergency Response Program is a Department national program that is 
being piloted at Hanford. It hosts, brokers, and integrates the capabilities of its partnering organizations to ensure 
the delivery of state-of-the-art training and educational curricula and methods. The FY 1996 target funding for 
Hazardous Materials Management and Emergency Response is approximately $22.5 million ($7.5 million 
Operations and $15 million Construction). Specific work includes operation and maintenance of the Hazardous 
Materials Management and Emergency Response temporary facility at the Port of Benton (until FY 1997), 
construction of the permanent facility, and Xavier and Tulane Universities' grant to support Hazardous Materials 
Management and Emergency Response activities. 
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approved a charter for a Hanford consolidated landlord program, with the Office of Defense Programs as the 
sponsor. This charter included all Hanford activities with the exception of the multi program laboratory, which 
continued to be sponsored by Energy Research. Subsequently, the landlord program moved with waste 
management activities from Defense Programs to Environmental Management, where it resides today. 

The Environmental Management program's landlord mission is to maintain, preserve, or upgrade the strategic 
assets of the Hanford Site to meet the overall site cleanup mission. The site's assets include the facilities, systems, 
and equipment that, by design or use, are not essentially dedicated to a single program mission. Hanford's 
facilities include the laboratories, office buildings, shops, warehouses, and general work space encompassing the 
1,450-square kilometer (560-square mile) site. All electrical systems, sewers, railroads, telecommunications, roads, 
water systems, and steam supply and distribution systems are the responsibility of the landlord program. In 
addition, landlord funding supports the purchase of capital equipment critical to maintaining, upgrading, or 
operating the general site infrastructure. 

The Hanford landlord program is direct-funded. The program constructs, upgrades, replaces, acquires, or procures 
infrastructure components and services. Constant interaction and communication between the landlord program, 
other program managers, facility and system managers, and end users identifies direct-funded program needs. 
These needs are then baselined into the landlord program through one of four project types, as described below. 

The 1996 funding for general infrastructure support is approximately $28.8 million. Infrastructure needs have 
been defined and baselined into one of four project types described below. The program also funds program 
integration activities. 

Expense Funded Projects- Funding of $7.9 million provides for expense-related construction, demolition, 
and construction-related maintenance to ensure a viable infrastructure for the overall site mission of waste 
management and environmental restoration. This activity includes such items as roof replacements, corrective 
maintenance of a construction nature, facility modifications, abandoned facility demolition, and land 
maintenance. 

Capital Equipment- Funding of $5.5 million replaces capital equipment required to maintain safe facility 
operations and support ongoing activities at the Hanford Site. For example, capital equipment supports 
automated data processing, buildings, business and information services, electrical service, emergency 
communications system, fire protection, laboratory support, medical services, shops, steam, 
telecommunications, transportation, and water/sewer. 

General Plant Projects -Funding of $4.2 million provides for smaller infrastructure construction projects. 
This category consists of small construction projects with a total estimated project cost of less than $2 million. 
Landlord General Plant Projects comprise upgrading, adding, or replacing Hanford Site infrastructure 
components, including electrical distribution, telecommunications, railroads, environmental monitoring, 
roads, fire protection, shops, buildings, and utilities. 

Line Items- Funding of approximately $7.6 million provides a baseline definition and funding mechanism 
for large infrastructure construction projects defined in Department of Energy Order 4700.1 "Project 
Management System" as over $2 million. This activity provides for preliminary engineering (project 
definition and preparation of baseline document-project scoping), and National Environmental Policy Act 
documentation. Landlord program line items comprise upgrading, adding, or replacing Hanford Site 
infrastructure components, including the following: utilities (steam, water, sanitary waste, and electrical 
distribution); transportation systems (roads and railroads); general purpose laboratories, buildings, and shops; 
telecommunication systems (automated data processing, and business equipment); environmental monitoring; 
fire protection; and medical services. 

Program Integration- Funding of approximately $3.6 million provides for program/activity management and 
administrative functions to ensure effective land and infrastructure management. 
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The commercial laboratories augment the laboratory capacity on the Hanford Site to provide support for waste 
classification and ground-water monitoring. This support will vary as the site sample loads change but is expected 
to be continually used in the future. 

The 1706-KE (Water Studies Semiworks Facility) and 1706-KER (Water Studies Recirculation Building) were 
constructed beginning in 1954 as a part of the 1 00-K production reactor complex. The original mission of the 
facility complex was reactor fuel element, material corrosion, coolant chemistry, and irradiation studies. This 
facility is expected to begin the transition toward deactivation in FY 1996. 

RESOURCE CONSERVATION AND RECOVERY ACT AND OPERATIONAL MONITORING 
PROGRAM 

The Resource Conservation and Recovery Act and Operational Monitoring program is responsible for monitoring 
and reporting on ground water, air emissions, and surface areas surrounding the Resource Conservation and 
Recovery Act treatment, storage, and disposal facilities and operating facilities regulated by the Department under 
the Atomic Energy Act. 

HANFORD ENVIRONMENTAL MANAGEMENT PROGRAM 

The Hanford Environmental Management program identifies and resolves site-wide environmental issues, provides 
guidance to facilities on regulatory compliance, coordinates site-wide report preparation, and integrates Tri-Party 
Agreement activities. This report assumes activities will continue through 2070. 

WASTE MINIMIZATION/POLLUTION PREVENTION PROGRAM 

The objectives of the Hanford Site waste minimization/pollution prevention program are to reduce the quantity and 
toxicity of hazardous, radioactive, mixed, and sanitary waste; to conserve resources; and to prevent or minimize 
pollutant releases to the environment. Staff seek, identify, screen, and recommend new options for preventing 
pollution and reducing waste generation. The program saved $75.4 million in FY 1995 by reducing waste loads 
and associated treatment, storage, and disposal costs. This baseline estimate assumes the program will continue 
until the end of most waste management activities in FY 2030. 

PLANNING AND INTEGRATION PROGRAM 

The Planning and Integration program oversees the Hanford Strategic Plan, the Mission Direction document, 
program baselines, and an integrated site baseline. This report assumes the program will continue at reduced levels 
unti12070. 

WASTE MANAGEMENT PROGRAM MANAGEMENT AND SUPPORT 

Waste Management Program Management and Support oversees the management and operating contractors and 
subcontractors; all federal salaries, benefits, office supplies, and travel; and general services support contractors. 
While these activities may vary slightly between programs depending on mission, elements typically include 
program direction and oversight; tasks necessary to plan, control, analyze, and report program performance; 
preparation of safety analyses, environmental reports, and permits; implementation and maintenance of 
management systems; and oversight to ensure compliance with requirements. Future program management 
activities are expected to remain consistent with current practices. This report does not anticipate changes will 
significantly impact the present program management approach. This report assumes activities will continue at 
levels consistent with other site activities to FY 2070. 

LANDLORD ACTIVITIES 

Prior to 1988, several programs had "landlord" projects aimed at supporting their specific program areas. This 
structure was inefficient, resulted in duplicative efforts, and left common support activities, such as roads, electrical 
distribution systems, and railroad lines, without a sponsor. In September 1 988, the Department of Energy 
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Waste Management Activities Cost Estimate- Continued 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

High Level Waste 
Treatment 
Storage and Handling 
Disposal 

Spent Nuclear Fuel 
Treatment 
Storage and Handling 
Disposal 

Transuranic Mixed Waste 

Treatment 
Storage and Handling 

Transuranic Waste 
Treatment 
Storage and Handling 

Low-Level Mhced Waste 
Treatment 
Storage and Handling 
Disposal 

Low-Level Waste 
Treatment 

Storage and Handling 
Disposal 

Hazardous Waste 
Storage and Handling 
Disposal 

Sanitary Waste 

Treatment 

Disposal 
Other Waste and Materials 

Treatment 
Storage and Handling 

Disposal 
Direct Program ManagemenVSupport 

EX ?QZQ 

540 
376 
868 

5,189 

603 

47,005 

?QZ§ 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

ANALYTICAL SERVICES PROGRAM 

?QHQ ?QA§ zgag '98§ ?199 

15,458,472 
3,830,483 
3,274,396 

75,261 
632,241 
250,000 

223,213 
81,367 

722,442 
271,482 

1,149,594 
707,115 
529,740 

315,871 
2,695 

492,154 

2,197 
47,013 

132,940 
180,165 

45,174 
16,475 

100,000 
7,125,868 

Analytical Services are guided by the overall mission as outlined in the Hanford Mission Plan and by requirements 
outlined in the Tri-Part Agreement. Hanford Site programs will define analytical services requirements. Analytical 
Services works directly with program clients to estimate the needed analytical support and to coordinate the use of 
laboratory services within the Analytical Services program. This includes participation in the data quality 
objectives process and joint development of the statements of work. Laboratory services include consulting on 
sampling, field screening, and recommendations on appropriate analyses; conduct of analyses to strict procedure 
control; data and report preparation; follow-up client assistance; and adherence to strict quality controL 
Construction of new laboratories, enhancements to existing laboratories, and multiple commercial laboratory 
contracts are crucial elements of the Analytical Services program, which will provide cost-effective and high
quality analyses to support the needs of each of the Hanford programs now and in the future. 

The 222-S Laboratory is the largest laboratory, housed in a 1951 vintage building, with 6,500 square meters 
(70,000 square feet) containing II analytical hot cells and 157 laboratory hoods. It is the primary laboratory used 
in the analysis of radiological and mixed waste samples on the Hanford Site. The 222-S Laboratory has recently 
received heatiing, ventilation, air conditioning, and electrical upgrades to support a 30-year mission. 

The Waste Sampling and Characterization Facility is a newly constructed 1,280-square-meter (13,800-square-foot) 
environmental and industrial hygiene analytical laboratory with 27 individual laboratories. Its primary mission is 
to support the Effluent Treatment Facility effluent monitoring, industrial hygiene, and radioanalytical chemistry for 
the Environmental Monitoring Program. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 188§-2999 200§ 2Q1Q '9'§ agag !221 a gag 

High Level Waste 

Treatment 38t,802 417,836 546,124 711,734 601,452 300,402 117,620 

Storage and Handling 296,908 273,660 86,292 30,296 17,845 15,484 9,315 

Disposal 

Spent Nuclear Fuel 
Treatment 15,052 

Storage and Handling 96,432 16,035 2,413 1,798 1,675 1,675 1,675 

Disposal 
Transuranlc Mixed Waste 

Treatment 461 4,033 6,916 6,582 13,332 8,451 

Storage and Handling 172 924 2,436 4,789 4,312 3,382 257 

Transuranic Waste 
Treatment 1,195 3,482 24,479 21,514 21,570 14,680 20,045 

Storage and Handling 3,034 10,031 25,474 8,025 6,653 779 300 

Low-Level Mixed Waste 
Treatment 11,994 20,901 31,062 29,475 29,420 29,393 29,751 

Storage and Handling 16,131 22,146 21,048 25,985 20,008 t6,558 9,599 

Disposal 4,930 17,777 20,817 20,703 20,719 6,645 5,512 

Low-Level Waste 
Treatment 11,479 9,948 7,866 7,812 7,735 7,698 7,802 

Storage and Handling 77 77 77 77 77 77 77 

Disposal 7,748 7,240 8,871 9,606 8,794 6,682 5,972 

Hazardous Waste 
Storage and Handling 439 

Disposal 655 653 663 668 668 668 603 

Sanitary Waste 

Treatment 4,194 4,479 4,479 4,479 4,479 4,479 

Disposal 4,503 4,389 6,115 4,389 4,389 4,389 4,389 

Other Waste and Materials 
Treatment 630 1,631 1,615 1,607 1,629 

Storage and Handling 95 

Disposal 

Direct Program Management/Support 226,224 147,723 132,986 12t,383 142,985 107,052 115,561 
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High Level Waste 
Treatment 14,722 

Storage and Handling 7,719 23,702 4,895 

Disposal 71,681 359,841 223,357 

Spent Nuclear Fuel 

Treatment 
Storage and Handling 1,675 3,070 

Disposal 50,000 

Transuranic Mixed Waste 
Treatment 4,780 87 

Storage and Handling 

Transuranic Waste 
Treatment 18,659 18,863 

Storage and Handling 

Low-Level Mixed Waste 
Treatment 33,275 11,409 540 540 540 540 540 

Storage and Handling 6,857 842 376 373 376 376 373 

Disposal 2,277 1,360 868 868 868 868 868 

Low-Level Waste 

Treatment 2,834 

Storage and Handling 
Disposal 5,015 5,t89 5,189 5,189 5,189 5,189 5,189 

Hazardous Waste 
Storage and Handling 

Disposal 603 603 603 603 603 603 603 

Sanitary Waste 

Treatment 
Disposal 3,471 

Other Waste and Materials 

Treatment 1,619 304 

Storage and Handling 3,200 

Disposal 20,000 

Direct Program Management/Support 73,800 7t,184 54,918 51,518 44,292 44,292 44,292 
TgtAI ?fA 866 §Aa oy zag 744 §HQB' §'* §lAM §' ftM 

(Waste Management Activities Cost Estimate table continued on next page.) 
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The Hanford Site radioactive sodium inventory is located in three buildings containing very low levels of 
radiological contamination. The Sodium Storage Building (2727-W) and the South Alkali Metal Storage Modules 
near the Central Waste Complex store sodium. The Sodium Storage Building (2727-W) stores five 56,780-liter 
(15,000-gallon) tanks, and the South Alkali Metal Storage Modules store 158 drums. Commercial processing is 
planned for the radioactive sodium stored in these locations. A Request for Expression of Interest has been issued 
to identify potential vendors, but no funding is currently available. Costs for treatment are not a part of Waste 
Management program activities. The 984, 000 liters (260,000 gallons) of sodium currently in the Fast Flux Test 
Facility will be stored in the Sodium Storage Facility in the 400 Area. This report assumes, after the treated 
material is converted to sodium hydroxide, it will be used with commercially procured sodium hydroxide in the 
high-level waste program to treat the tank waste as a product to adjust the pH and that it will end up in the vitrified 
low-level waste from the high-level waste program. 

Direct Program Management/Support 

The primary support programs for waste management include a range of activities needed for regulatory 
compliance, integration of site activities to eliminate duplications, and planning waste management strategies. 
These activities include facility surveillance and maintenance; analytical services; environmental monitoring; 
pollution prevention, and program planning. 

PACIFIC NORTHWEST NATIONAL LABORATORY 

The overall objective of the program is for Pacific Northwest National Laboratory to provide facility surveillance 
and maintenance activities; reduce safety and environmental risks remaining from past Laboratory research 
operations; conduct routine operational activities to comply with statutory and regulatory requirements; and 
conduct cleanup operations to dispose of waste materials. 

The Pacific Northwest National Laboratory will continue to support the technology development needs of the 
Hanford Site through the site's cleanup life cycle and the national need beyond that time. This will require the 
identified support missions operate through FY 2070. This report assumes the cost of the related support 
operations will continue at levels similar to those in FY 1996. 

The Hanford Mission program provides sitewide environmental monitoring necessary for developing hazard 
assessments. The program also supports implementation of the Site Ground Water Protection Management Plan. 
It includes meteorology and climatological services, ecosystem management, and cultural resource management 
services to carry out the Hanford mission in compliance with regulations. It involves stakeholders and regulators 
to incorporate public values into the decisionmaking processes. 
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TREATMENT 
The 300 Area Treated Effluent Disposal Facility provides treatment for the 300 Area industrial wastewater. After 
the facility became operational in December 1994, discharge to the process trenches ceased. The treatment process 
removes heavy metals and mercury and destroys organics and cyanide. Sludge and spent ion exchange resin are 
generated during the treatment process. The 300 Area Treated Effluent Disposal Facility has a 30-year design life 
and is scheduled for transition to private operation by FY 2025. 

DISPOSAL 

The 200 Area Treated Effluent Disposal Facility is a piping network for collecting and disposing of liquid effluents 
that have been treated at the generation facility to meet discharge requirements. Facilities using the disposal 
network include the Plutonium Finishing Plant, 222-S Laboratory Complex, T Plant and associated laboratory, the 
power plant, the Plutonium-Uranium Extraction Plant, and B Plant Waste Encapsulation Storage Facility. The 200 
Area Treated Effluent Disposal Facility began operation in 1995 and has a 30-year design life. The treated effluent 
is disposed of in two two-hectare (5-acre) ponds in the 200-East Area. 

The treated liquid effluent from the 300 Area Treated Effluent Disposal Facility is monitored and discharged at up 
to 1,135 liters/minute (300 gallons/minute) through an outfall to the Columbia River under a National Pollutant 
Discharge Elimination System permit. Solid waste generated from the 300 Area Treated Effluent Disposal Facility 
process is bulk-shipped to the 200 Area low-level waste burial grounds. 

The site generated about 31,000 cubic meters (40,610 cubic yards) of solid sanitary waste during 1994. The largest 
fractions of materials are paper and construction waste. Smaller volumes of wood, asbestos waste, metals, grounds 
maintenance waste, plastic, textiles, rubber, medical waste, glass, and food have also been collected and disposed. 
The volume of waste has historically been related to the site population and construction activities; with the 
reduction in Hanford site staff, some decreases in waste volumes are expected in the future. 

The Hanford Landfill has operated for the life of the site but is expected to close during FY 1996, as directed by 
the Washington State Department of Ecology. The City of Richland Landfill will receive most of the 
nonradioactive, nonhazardous waste. A site for the disposal of asbestos, medical, and drummed waste has yet to be 
chosen. The cost estimate for this report does not include the costs for operational management of sanitary solid 
waste as part of Waste Management costs; instead, these are part of the facility's landlord budget, which is 
discussed later. 

Special Case Waste 

Special case waste is waste without a readily identified disposal path. A variety of activities, including research 
and development, operations of various reactors, processing of spent fuel, and storage of high-level and transuranic 
waste, have generated special case waste. Site cleanup activities are expected to generate approximately 1 ,000 
cubic meters (1 ,950 cubic yards) of material. The current projection is that most of the material will be greater
than-class C low-level waste, as well as some transuranic materials whose activity level exceeds the Waste Isolation 
Pilot Plant acceptance criteria. The waste includes sludges, failed equipment, debris, and particulates. Some of the 
material is mixed waste and about half of the material requires remote handling. This analysis assumes the waste 
will be treated in T Plant (along with the other remote-handled material) and then stored in T Plant until FY 2039, 
when the materials will be shipped to Yucca Mountain for disposal. 

Other Materials 

Radioactive sodium is the primary nonwaste material at Hanford. Sodium metal has been used as a coolant in the 
Fast Flux Test Facility and other reactors. It is a pyrophoric material and requires treatment to convert it to a non
pyrophoric material if disposal becomes necessary. However, elemental sodium has multiple uses and has not been 
determined to be a waste, but is managed as a material. 
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Low-Level Waste Generators 

Sending Site Timeframe Total Volume 
(cubic meters) 

Idaho National Engineering Laboratory 1999-2048 
207,533 

Argonne National Laboratory - East 1996-2070 21,545 

Brookhaven National Laboratory 1996-2070 15,716 

Lawrence Berkeley Laboratory 1996-2070 12,481 

Commercial Offsite 2000-2048 9,264 

Princeton Plasma Physics Laboratory 1996-2070 8,037 

Fermi National Accelerator Laboratory 1996-2070 3,498 

Stanford Linear Accelerator Center 1996-2070 1,482.5 

Ames Laboratory 1996-2070 533 

Knolls - Schenectady 2001-2004 238 

University of Utah 1996-2070 20 

Laboratory for Energy Related Health Research 1996-1997 12 

Total 280,359 

GENERATION AND HANDLING 

A wide range of activities, including construction, laboratory research, facility operation and maintenance, facility 
cleanup, and site services (such as vehicle maintenance or painting), generate waste. Waste accumulates at various 
locations and is shipped to interim storage facilities to comply with regulatory guidelines. 

STORAGE 

The Nonradioactive Dangerous Waste Storage Facility (616) has accumulated and stored some of the 
nonradioactive dangerous waste generated on the Hanford Site. From this facility, hazardous waste can be shipped 
to offsite treatment, storage, or disposal facilities with appropriate permits. This facility will be placed in cold 
standby in 1996 and made available for reuse. Waste generators will then ship directly to commercial treatment 
facilities. The estimates include fees for these services. 

TREATMENT AND DISPOSAL 

Offsite commercial treatment facilities will treat and dispose of all hazardous waste from Hanford. 

Sanitary Waste 

GENERATION AND HANDLING 

Most of the liquid sanitary waste regulated by the Clean Water Act results from one-pass heating or cooling of 
buildings or processes and is essentially clean water. However, some streams contain chemical contaminants or 
resulted from coolant and condensate from compressed air production, or came from rainwater, boiler discharge, 
strainer backwash, laboratory wash waters, or air-monitoring systems. These waste streams may contain organics, 
heavy metals or cyanide. The volume of wastewater is approximately 1.4 million cubic meters/year (approximately 
1.8 million cubic yards/year) and is much larger in volume than the solid waste streams, which will be contracted to 
a commercial garbage hauler. Sanitary waste contains neither radioactive nor hazardous components. 
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rubber, wood, glass, dirt, and metal. Approximately 450,000 cubic meters (590,000 cubic yards) of waste from 
onsite and offsite sources is expected by the end of the life cycle. Liquid low-level waste generated onsite is 
combined with the low-level mixed waste liquid streams and is treated as mixed waste. 

TREATMENT 

Most of the solid low-level waste is sent directly to disposal with no treatment required or planned. Facilities at the 
Hanford Site that generate low-level waste may either compact the waste at their facility or use commercial 
contractors. 

The 2706-T and T Plant (221-T) Facilities provide low-level radioactive decontamination services for the Hanford 
Site. Among items that are decontaminated are railroad equipment, buses, trucks, automobiles, road-building 
equipment, tank farm equipment, and plant process equipment. Items are decontaminated either to release them for 
reuse or to reduce the amount of radioactive materials before disposal. 

STORAGE AND DISPOSAL 

The solid low-level waste is disposed of in facilities in the 200-East and 200-West Areas. Low-level waste is 
generally packaged in metal drums and metal and wooden boxes. Sometimes concrete burial vaults and other 
accepted burial containers are also used. This report assumes the 200 Area disposal facilities will operate 
indefinitely to dispose of onsite and offsite low-level waste. It also assumes the permitted storage capacity of the 
facilities will meet the future needs for low-level waste disposal for continuing Waste Management program 
activities and offsite generators out to FY 2070. This estimate includes costs to FY 2070. 

The results of this Baseline Report indicate that approximately 12 sources assume that they will ship low-level 
waste in the Hanford Site. 

The data presented in the following table are based upon data received from generating sites concerning the 
amount of waste they assumed they were shipping. These data do not necessarily reflect the expectations of the 
Richland Field Office and they have not been reviewed or approved by the State, Environmental Protection 
Agency, or other local stakeholder organizations. 

State of Washington regulations require environmental monitoring of closed Resource Conservation and Recovery 
Act disposal sites for 30 years. Environmental monitoring consists of a ground-water monitoring system of 16 
wells in the 200-East Area and 19 wells in the 200-West Area. These wells, which were installed in 1987, provide 
information about background-water quality and the properties of the uppermost aquifer beneath the burial 
grounds. After 30 years, monitoring requirements will be reassessed. 

Hazardous Waste 

Hazardous waste is nonradioactive, regulated chemical waste. More than 40 facilities and/or programs generate 
such waste throughout Hanford. The current estimate for total volume of hazardous waste to FY 2070 is 29,000 
cubic meters (38,000 cubic yards). State of Washington Administrative Code Section 173-303 defines dangerous 
waste. This dangerous waste regulation is more stringent than that required by the Resource Conservation and 
Recovery Act and imposes increased compliance requirements. 
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The Richland Operations Office plans to commercialize waste treatment to stabilize low-level mixed waste; the 
Request for Proposal closed in October 1995. The Richland Operations Office also awarded a commercial thermal 
waste treatment contract for alpha-contaminated waste regulated under the Resource Conservation and Recovery 
Act and the Toxic Substances Control Act. Commercial thermal treatment will begin in FY 2001. Commercial 
Stabilization treatment is expected to begin in FY 1999. 

Currently, there is no capability for processing newly generated remote-handled waste. Negotiations are under way 
with the State of Washington on how and when to provide this capability. The cost estimate assumes T Plant will 
be used to process this waste. 

The 200 Area Effluent Treatment Facility treats liquid waste from the 242A-Evaporator, the K basins, the N 
basins, and tank waste remediation activities, and purge water from ground-water monitoring activities and 
secondary waste from solid waste treatment and disposal facilities. 300 Area liquid waste is collected at the 340 
Facility and it is then shipped to the tank farms. 

STORAGE 

Hanford will store contact-handled solid low-level mixed waste in the Central Waste Complex until it can be 
treated. There are no capabilities to store newly generated remote-handled mixed waste other than to provide 
proper shielding. However, the estimates assume properly shielded waste packages will be stored in the Central 
Waste Complex or in the Transuranic Waste Storage and Assay Facility. 

Liquid waste from the 300 Area is stored in the 340 Facility in two 57-kiloliter (15,000-gallon) tank cars and then 
shipped to the double-shell tanks in the 200 Area. The Department has developed a plan to replace this facility, 
and the baseline report assumes the existing facility in the 340 Facility will close in FY 2002 and future waste from 
this area wm be packaged at the 325 laboratory facility, loaded on a tanker truck, and shipped to the double-shell 
tanks. 

DISPOSAL 

Contact-handled solid waste will be disposed of in two Resource Conservation and Recovery Act-approved 
trenches completed in 1994 and 1995. Remote-handled waste can be disposed of in the same trenches, provided 
the level of radioactivity does not exceed the design limit of the trench liners. All waste will be properly certified 
and treated prior to disposition in the trenches. In addition, an unlined trench for the disposal of submarine reactor 
compartments is operational but is not within the scope of the Environmental Management program, and, therefore, 
its costs are not included in the estimate. This trench receives approximately 10,000 tons of contact-handled low
level mixed waste per year. 

Treated effluent from the 200 Area Effluent Treatment Facility will be discharged to a State-approved land 
disposal site for disposal at a site located north of the 200-West Area. This disposal site consists of an 
underground drainage field. Discharge limits have been specified by the State of Washington in a discharge permit 
and by the Environmental Protection Agency in a Delisting Petition which limits the treated effluent discharge to 
72 million liters per year (19 million gallons per year). Tritium cannot be removed from the treated effluent but 
will not be discharged above current limits. The location of the disposal site maximizes the time for migration to 
the Columbia River to allow for radioactive decay of the tritium. 

Low-Level Waste 

GENERATION AND HANDLING 

Solid low-level radioactive waste has been received from both onsite and offsite waste generators since the mid-
1 940s. Early waste streams included laboratory and/or construction waste. As reactors and processing facilities 
came on-line, failed equipment and process waste were added as waste streams. Now, the waste streams consist of 
materials generated by maintenance and cleanup of the facilities. The waste forms typically are paper, plastic, 
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with the shipping sites' regulators and the Washington Department of Ecology have been held as part ofthe 
approval process for the shipping sites' Site Treatment Plans before their Site Treatment Plans were issued. The 
generators, start date of delivery, and volume projections are provided in the table below. 

The data presented in the table are based upon data received from generating sites concerning the amount of waste 
they assumed they were shipping. These data do no necessarily reflect the expectations of the Richland Field 
Office and they have not been reviewed or approved by the State, the Environmental Protection Agency, or other 
local stakeholder organizations. 

Low-Level Mixed Waste Generators 

Sending Site Timeframe Total Volume 
Start Date (cubic meters) 

Battelle Columbus Laboratory 1996 12 

General Atomics 1999 4 

Knolls - Kesselring 2001 5 

Knolls - Schenectady 2001 4 

Knolls - Windsor 2001 4 

Pearl Harbor Naval Station 2001 5 

Portsmouth Naval Station 2001 1 

Puget Sound Naval Station 2001 27 

Total 62 

Hanford manages three additional solid low-level mixed waste streams. Vitrified low-level mixed waste will be 
generated by the high-level waste vitrification process and is casted in the high-level waste section of the report. 
The Environmental Restoration program will also generate some low-level mixed waste which is casted in that 
section of the report. Submarine reactor compartments are also received at the site and disposed in unlined 
trenches. However, they are not included as a part of the Environmental Management program and are not 
included within the scope of this report. 

GENERATION AND HANDLING 

A variety of sources generate contact-handled low-level mixed waste. They include laboratories, construction sites, 
reactor facilities, fuel and waste processing facilities and maintenance and remediation activities. Remediation of 
the 183H Basin generated the largest volume of this waste. These basins were used for solar evaporation of certain 
liquids from theN Reactor fuel fabrication activities and include solidified liquids, crystalline solids, and sludge 
containing salts and some heavy metals. Future retrieval, processing, and other waste management activities will 
produce larger volumes of waste. 

Remote-handled solid low-level mixed waste is mainly generated from deactivation and decontamination of 
facilities and from high-level waste tank retrieval. Much of this material is currently stored in tanks, and some of 
the material has not been declared waste, but it is assumed it will become waste. 

TREATMENT 

The primary options for treating low-level mixed waste will be waste stabilization, to incorporate the waste into a 
stable form, and thermal destruction. The Department expects to use other techniques such as compaction for 
volume reduction. Stabilization will allow the waste to be disposed of in accordance with land disposal 
restrictions. The Department will use thermal destruction for radioactive polychlorinated biphenyl waste. 
Following thermal treatment, the Department will immobilize the waste in a grout or glass/slag final waste form. 
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Retrievably stored transuranic waste will also be repackaged at the Waste Receiving and Processing Module 1. 
During retrieval, a large volume increase is expected from repackaging and contamination for materials and soils. 

STORAGE 

The Transuranic Waste Storage and Assay Facility (224-T), located in the 200 Area, provides approximately 1,070 
square meters (11,500 square feet) of storage space for transuranic waste. The Transuranic Waste Storage and 
Assay Facility was originally designed and built in the mid-1940s as a chemical processing unit for plutonium 
purification. The Army Corps of Engineers authorized the facility as part of the Manhattan Project. In 1984, the 
Department of Energy designated the facility for storing and assaying newly generated transuranic waste. After 
plutonium contamination had been cleaned out, the facility began storage and assay operations in 1985. In 
addition, the Central Waste Complex, which consists of 20 storage buildings, also stores transuranic waste. 

Currently, Hanford does not have a facility for storing newly generated remote-handled waste packages. The only 
method now available is to shield the waste so the package surface meets contact-handled limits. Properly shielded 
packages may be stored at the Transuranic Waste Storage and Assay Facility (224-T), at the Central Waste 
Complex, or in the 200 Area burial grounds. 

DISPOSAL 

The Waste Receiving and Processing Module 1 will process contact-handled and retrievable buried waste for 
disposal at the Waste Isolation Pilot Plant. When completed, the remote-handled transuranic waste processing 
facility will prepare remote-handled transuranic waste for shipment to the Waste Isolation Pilot Plant. This report 
assumes T Plant to be the facility for processing remote-handled waste. The report also assumes the Waste 
Isolation Pilot Plant program will develop and provide a transportation system at no additional cost to the Hanford 
programs. 

All disposal costs for transuranic and transuranic mixed waste are included in the Waste Isolation Pilot Plant 
program estimate. The costs included in this estimate are for managing transuranic and transuranic mixed waste 
and include retrieval, characterization, treatment, and packaging to meet the Waste Isolation Pilot Plant waste 
acceptance criteria. 

Low-Level Mixed Waste 

Hanford Facilities began generating both solid and liquid low-level mixed waste in the 1940s. Solid low-level 
mixed waste has been generated both onsite and offsite. Since 1987, Hanford has stored low-level mixed waste 
separately from other waste. Liquid radioactive and mixed wastewater are generated at several facilities on the site 
and are managed at two major facilities. Because both radioactive and mixed wastewaters are combined, all liquid 
waste is considered to be mixed waste for management purposes. Low-level mixed waste was material used in 
processing operations contaminated with both hazardous and radioactive materials. They generally have a much 
lower hazard than high-level, spent nuclear fuel, or transuranic waste. This report assumes Waste Management 
program activities will generate about 90,000 cubic meters (118,000 cubic yards) of low-level mixed waste. 

The Tri-Party Agreement contains provisions pertaining to the treatment of mixed waste, including treatment 
conducted under land disposal restrictions of the Resource Conservation and Recovery Act. Under the agreement, 
the Hanford Site annually submits an updated Land Disposal Restrictions Plan for mixed waste. The most recent 
update was issued in April 1995. Because the Hanford Site has a Federal Facility Agreement and Consent Order, 
and the Land Disposal Restrictions Plan is a part of these agreements, the Washington Department of Ecology and 
the Environmental Protection Agency have formally concurred that a Federal Facility Compliance Act Site 
Treatment Plan is not required. 

The Hanford Site could receive approximately 62 cubic meters (81 cubic yards) of low-level mixed waste for 
treatment over the next five years from eight other Department of Energy and Naval Reactor sites. Discussions 
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Transuranic Mixed and Transuranic Waste 

Transuranic waste has been packaged in containers, segregated from low-level waste, and retrievably stored since 
May 1, 1970. Before then, the transuranic waste was commingled and buried with the low-level waste. Current 
plans are to retrieve waste stored as retrievable transuranic waste since 1970 and ship it to the Waste Isolation Pilot 
Plant for disposal. Transuranic waste is classified both by the way it is stored and by its handling requirements. 
Transuranic waste is similar to low-level waste in that it is material used in processing operations contaminated 
from handling spent fuel plutonium or high-level waste. The toxicity of the transuranic elements require they be 
handled with care and disposed of in a deep underground repository. Nonretrievable waste will be left in place and 
capped over. This report assumes this site will dispose of a total of 42,191 cubic meters (55,270 cubic yards) of 
transuranic and transuranic mixed waste at the Waste Isolation Pilot Plant. Of this total, 15,982 cubic meters 
(20,674 cubic yards) are transuranic mixed waste and 26,409 cubic meters (34,596 cubic yards) are transuranic 
waste. Because the management procedures at Richland for these waste types are similar, they are discussed 
together. However, the cost estimate has been developed by separating them; therefore, the cost estimates exhibit 
them separately. 

GENERATION AND HANDLING 

A variety of facilities throughout the Hanford Site will generate transuranic waste. The Plutonium Finishing Plant 
will continue to be a significant waste-generator. Retrieval of the waste from the single-shell tanks and from high
level waste vitrification are projected to generate the largest volume of remote-handled waste in the Department of 
Energy complex. In addition, nuclear facilities that handled spent fuel and transuranic materials are now being 
deactivated, and deactivation activities are expected to generate contact-handled and remote-handled transuranic 
waste. 

Transuranic waste containers have been retrievably stored in 25 trenches in four burial grounds in the 200-East and 
200-West Areas since 1970. Retrievable transuranic waste is predominantly contact-handled but also includes 
some remote-handled materials. 

TREATMENT 

The Waste Receiving and Processing Module 1 is a 4,800-square meter (51,736-square foot) structure being 
constructed in the 200-West Area for contact-handled transuranic waste. Radioactive solid waste will be 
characterized, treated, and repackaged in this facility. Construction began in 1994 and will be completed in FY 
1996. Limited operation is scheduled for FY 1997, with shipment to the Waste Isolation Pilot Plant beginning in 
FY 2007. As waste is sorted and segregated, some material will be reclassified as low-level or low-level mixed 
waste. 

Currently, Hanford does not have the capability to process newly generated remote-handled transuranic waste. 
However, negotiations under the Tri-Party Agreement between the Department of Energy, the Washington State 
Department of Ecology, and the Environmental Protection Agency are under way to plan for this capability and set 
milestone dates. The Richland Operations Office is not planning any land-disposal-restricted treatment of 
transuranic waste. 

Since no facility has yet been selected for this activity, cost estimates assume an existing Department facility (T 
Plant) will be converted to process remote-handled transuranic waste. Design activities for converting T Plant 
would be initiated in FY 2003 and would last three years. After the design phase, construction would begin in FY 
2006 and would be completed in FY 2008. Processing would begin in FY 2009 and continue through FY 2035. 

Retrieval of stored transuranic waste will be split into three phases: 1) Phase 1, retrieving the portion of the stored 
waste expected to be intact and stored in a single burial ground trench; 2) Phase 2, handling the remainder of 
retrievably stored waste in trenches; and 3) Phase 3, removing remote-handled waste from burial ground caissons. 
Phases 1 and 2 will remove mainly contact-handled transuranic waste. Design work is complete for Phase 1, but 
no construction funding is currently planned for FY 1996. No design work has begun for Phases 2 or 3. 
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TREATMENT 

Fuel conditioning is required to stop fuel corrosion and deterioration and is expected to be a two-step process. First 
the fuel will be vacuum dried in the 100-K Area (near the K Basins), then it will be further conditioned in the 
Canister Storage Building. During FY 1996, the process parameters to support the design of the drying and 
conditioning facilities will be defined, the design contract will be awarded, and the design activities will begin. 
According to the current schedule, fuel conditioning will require two years, beginning late in FY 1999. Fuel 
conditioning facilities will be deactivated when fuel-conditioning operations are completed. Following 
deactivation, the Environmental Restoration program will take over the conditioning facilities for decontamination 
and decommissioning. 

Characterizing the fuel is an integral part of this plan. In the late spring of 1995, hot lab testing in the 327 Building 
in the 300 Area was begun on three fuel elements from the K-West Basin. Characterization of both the stored fuel 
and basin sludge will continue. After the fuel, sludge, and debris are removed from the K Basins, preparations will 
begin for turnover to Environmental Restoration. 

STORAGE 

The Canister Storage Building will be located in the 200-East Area of Hanford. During FY 1996, the design of the 
Canister Storage Building will be completed and construction will start after the Environmental Impact Statement 
Record of Decision is issued. Current estimates for the interim storage period are approximately 40 years. (The 
Richland Operations Office has taken action to allow a 35-year extension.) Once all of the fuel has been removed 
from K Basins and stored in the Canister Storage Building, the Waste Management program will assume 
management and operations. After this interim storage period, the Canister Storage Building will be closed and 
turned over to the Environmental Restoration program for decontamination and decommissioning. 

The following additional spent fuels are also in storage at Hanford: fuel materials associated with operation of the 
Fast Flux Test Facility, which are currently stored in the 308 Building and at the Fast Flux Test Facility; Core 2 
fuel from the Shippingport Pressurized Water Reactor, currently stored at T Plant; spent fuel from the Los Alamos 
Molten Plutonium Reactor Experiment and the University of Washington, currently stored at the Plutonium 
Finishing Plant; fuel assemblies, fuel pins, and fuel pieces associated with hot cell work, currently stored in the 
300 Area; and spent nuclear fuel from Oregon State University, currently stored in drums in the 200-West Area 
Low-Level Waste Burial Ground. 

Fuel from the 308 Building and the Fast Flux Test Facility will be consolidated in the 400 Area Interim Storage 
Area outside the Fast Flux Test Facility. This fuel consolidation is a part of the deactivation of facilities in the 
300 and 400 Areas and will reduce potential risks in current storage areas. Remaining fuel from the Plutonium
Uranium Extraction Plant has been transferred to the K basins; any fuel recovered during the N Basin cleanout 
conducted by the Environmental Restoration program will also be transferred into the K Basins. 

Once the Canister Storage Building in the 200-East Area has been completed, a 200 Area Interim Storage Area will 
be constructed adjacent to it. Most of the other spent fuels will be consolidated there. Once the fuels are moved, 
the Operations Office anticipates they will be managed with the N Reactor spent fuel. For security reasons, some 
materials will be stored at the Plutonium Finishing Plant. Stored fuel will be managed according to the Record of 
Decision for the Department of Energy Programmatic Spent Nuclear Fuel Management and the Idaho National 
Engineering Laboratory Environmental Restoration and Waste Management programs Final Environmental Impact 
Statement. 

DISPOSAL 

This report assumes the conditioned spent N Reactor fuel will be shipped without further treatment to a geologic 
repository. This is projected to occur no later than FY 2038 and will require the procurement of an acceptable 
transportation cask and transport system. 
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materials and melted in a high-temperature melter. The resulting glass will be put into stainless steel canisters, 
cooled, seal-welded, and leak-tested. This report expects that approximately 7,200 canisters of high-level waste 
will be produced. 

Several technical issues must be resolved before the tank farms can be closed, including remediation approaches 
for residual tank waste and ancillary equipment, the disposal strategy for single-shell and double-shell tanks, a 
subsidence prevention approach for waste left in place, and a decision about using surface barriers. Under the 
current schedule, a tank closure plan will be submitted by December 2004; closure of the first operable unit or tank 
farm will begin by March FY 20 12; all single-shell tank farms will close by September 2024; and all double-shell 
tank farms will close by FY 2032. The tank closure plan will determine the levels and methods of long-term 
monitoring that will be required for the tank farm areas after FY 2032. For the purposes of this report, the cost 
estimate assumes the empty tanks will be filled with gravel and capped. 

STORAGE AND DISPOSAL 

After it is solidified, high-level waste sealed in canisters will be transported to an interim storage facility at Hanford 
until the Yucca Mountain repository is ready to accept them. Shipments to the repository are currently estimated to 
begin in FY 2035. When all of the waste has been shipped, the interim storage facility will be decontaminated and 
closed. Cost estimates include these activities. 

The low-level mixed waste resulting from the pre-treatment processes described above will be vitrified and 
disposed of in near-surface vaults at Hanford as it is generated. The waste will be placed in large containers prior 
to disposal and will be disposed of in a retrievable form, as required by the State. 

Spent Nuclear Fuel 

Several types of spent fuel are present at Hanford. The largest volume of material is the spent N Reactor fuel 
currently stored in K Basins. The first priority in the Spent Nuclear Fuel Project is to expeditiously remove, to a 
location away from the Columbia River, the spent fuel from two fuel storage basins in the I 00-K Area. Almost 
7,500 canisters containing 2,100 metric tons of uranium fuel are stored in basins: approximately 3,800 in the 
K-West Basin and approximately 3,600 in the K-East Basin. Several other types of spent fuel are also stored onsite 
at different locations. Spent nuclear fuel contains the fission products produced in nuclear reactors. It is, therefore, 
highly radioactive, and management procedures similar to those for high-level waste are necessary. This report 
assumes that Spent Nuclear Fuel project activities will generate 2,100 metric tons heavy metal of spent nuclear 
fuel. 

GENERATION AND HANDLING 

Uranium metal fuel with zirconium cladding was used in theN Reactor. The 2, I 00 metric tons (Uranium) spent 
nuclear fuel remaining in storage was generated by the operation of theN Reactor from 1970 to 1986. Beginning 
in 1975, spent fuel from N Reactor was transferred to the two I 00-K Area storage basins. The 1 00-K Area fuel 
storage basins, east and west, constructed in the early 1950s with a 20-year design life, are unlined concrete pools 
located approximately 0.4 kilometers (0.25 mile) from the banks of the Columbia River. The K-East Basin has a 
history of leaking. 

Some of the spent fuel cladding was damaged during reactor discharge and handling. The fuel was not intended 
for long-term wet storage and, because of the clad damage, continues to degrade slowly. Corrosion products from 
the damaged fuel have contaminated the K-East Basin water and have generated a large volume (approximately 50 
cubic meters 165 cubic yards l) of sludge. Cleanup of the basin water will result in the generation of spent ion 
exchanger material, which must be disposed of at the low-level waste burial ground. 
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would be transferred to a new facility for interim storage in 2011, until they are sent to Yucca Mountain for 
disposal in FY 2043. 

TREATMENT 
Treatment activities include retrieval, pre-treatment, and waste immobilization. All waste will be retrieved from 
double-shell and single-shell tanks. A substantial amount of secondary waste will be generated as retrieval 
equipment is contaminated and obstructions are removed from the tanks. Some equipment, such as sluicers, 
valves, and pumps, may be left in the tanks; removed equipment must be stored, transported, and treated as waste. 
Retrieval activities and costs also include tank farm closure (stabilization) and long-term monitoring. Four retrieval 
systems (for four double-shell tanks) are planned before 2002 to allow room for short-term storage of single-shell 
tank waste and sluice water. Retrieval of waste from the single-shell tanks will begin in FY 1997 and is planned 
for completion by 2018. Sluicing (using low-pressure, high-volume streams of water to mobilize waste) will be 
one of the methods used to retrieve waste from the single-shell tanks. Other retrieval methods may also be needed 
to remove the hard sludge heels and other difficult-to-remove waste. 

Tank Waste Treatment Process 

Single-Shell Double-Shell .. Privatized Retrieval 
High-Level Waste 

• Canister 
Tanka .... Tanka .. .. 

Interim Storage 

,. 
Vitrified 

Yucca Mountain 
Low-Level Waste 

Repository 
Disposal Facility 

Commercial firms, who will design, construct, operate, decontaminate, and decommission their own equipment 
and facilities to treat tank waste, will bear primary responsibility for treating high-level tank waste at Hanford Site. 
They will be paid per unit of vitrified (solidified) waste that meets Department of Energy specifications. The first 
contract will be awarded in FY 1996; operation will continue through FY 2005, with six to 13 percent of the tank 
waste vitrified. After this demonstration phase, the remainder of tank waste will be treated under the final contract 
awarded in FY 2005, with operations completed by FY 2028. 

The retrieved tank waste will require pre-treatment (separation of the waste into smaller high-level waste and larger 
low-level mixed waste fractions) to reduce the volume of high-level waste for disposal in the Yucca Mountain 
repository. Pre-treatment consists of both physical separation into a liquid and sludge and chemical processing of 
each fraction. Pre-treatment of the liquid waste fraction will chemically separate such radionuclides as cesium, 
strontium, and technetium. These radionuclides will be added to the high-level waste fraction. High-level waste 
sludges will be washed with a caustic solution to dissolve such elements as aluminum, chromium, and zirconium. 
The dissolved material will be added to the low-level mixed waste fraction. The remaining high-level waste 
sludges and separated radionuclides from the pre-treatment activities will be combined with glass-forming 
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Major Waste Management Baseline Activity Milestones 

TASK 

High-Level Waste 
Tank Characterization Reports 
Single-Shell Tank Interim Stabilization 
Single-Shell Tank Waste Retrieval 
Closure of Sin~le-Shell Tanks 
Tank Waste Vttrification 
Closure of Double-Shell Tanks 

Spent Nuclear Fuel 
Removal of Basin Fuel 
Placement in Dry Storage 
K-Basin Project Transfer to Decommissioning 
Removal of 800 Area & FFTF Fuels 

Transuranic Waste 
WRAP I Construction Phase I 

Low-Level Mixed Waste 
Award Contract for Commercial Stabilization 
Phase V Storage Construction 

Low-Level Waste 
Burial Ground Operations 

Hazardous Waste 
Nondangerous Waste Storage Facility (place in cold standby) 

Sanitary Waste 
Close Hanford Landfill 

COMPLETION DATE 
Fiscal Year 

1999 
2000 
2018 
2024 
2028 
2032 

1999 
2000 
2001 
1997 

1996 

1996 
1997 

2070 

1996 

1996 

C Plant and other miscellaneous sources have also added to the tank waste inventory. Although the amount of 
waste generated is relatively small (3 million liters [803,000 gallons]), the waste typically has a high strontium 
content. Other sources of waste include operations in the 300 Area, 100 Area production reactors, various 
laboratories, and catch tanks. To absorb residual supernatant liquors, diatomaceous earth was added to six tanks, 
and type 2 Portland cement was added to a seventh. Miscellaneous waste streams include Hanford residual liquor, 
waste from Hanford laboratory operations, filtered Hanford site water, and phosphate decontamination waste from 
the N Reactor. 

The double-shell tanks continue to receive waste generated by decommissioning and cleanup operations in the 100, 
200, 300, and 400 Areas. Waste directed to the double-shell tanks includes effluents from routine maintenance and 
deactivation of the Plutonium-Uranium Extraction Plant, waste from B Plant Waste Encapsulation Storage Facility 
maintenance activities and condensate, waste from T Plant operations, laboratory waste from the 222-S Laboratory 
in the 200-West Area and the 300 Area laboratories, miscellaneous waste from ion exchange resin regeneration, 
and equipment flush water. Additional liquid waste is being added to the double-shell tanks as the remaining 
liquids are pumped from single-shell tanks for interim-stabilization. Operation of an evaporator facility removes 
water from this waste, thereby recovering additional tank capacity. The Effluent Treatment Facility in the 200 
Area provides final treatment for the water from this waste. 

To store, handle, treat, and immobilize tank waste safely, cleanup personnel must know the chemical and physical 
properties of the tank waste. This waste characterization requires taking samples to analyze the contents of the 
tanks. The current baseline calls for the issuance of tank characterization reports for all 177 Hanford waste tanks 
by FY 1999. 

In addition, there are about 1 ,900 double-walled stainless steel capsules containing either cesium chloride or 
strontium fluoride. The cesium and strontium were recovered from the tank waste and contain approximately 40 
percent of the radioactivity (as measured in curies) in the tank waste. The Waste Encapsulation and Storage 
Facility currently stores these capsules. While no definite plans are in place, this report assumes the capsules 
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Major Waste Management Projects Cost Estimate*- Continued 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

200 Area Effluent Treatment Fat:ility 
200 Area Treated Effluent Disposal Facility 
2706T 
300 Area Treated Effluent Disposal Facility 
324 Building· Waste Technology 
340 Facility (300 A Liquid Waste) 
Canister Storage Building 
Central Waste Complex 
Commercial Stabilization Treatment 
Cs & Sr Capsule Storage 
High Level & Low Level VitrificatiOn 

HLW Canister Interim Storage Facility 
Interim Storage Area 

K-Basins 

LLW Burial Grounds 
Non-Radioactive Hazardous Waste Storage 
PNL Facilities 
PUR EX 
Radioactive Mixed Waste Trench Ops. 
Single and Double Shell Tanks 
SNF Other 1-!anford Fuels 
Spent Fuel Conditioning Facility 

TPiant 
Transuranic Waste Star. and Assay Facil. 
Vitrified LLW Disposal Facility 
Waste Receiving And Processing Facility 

D 2 WP 2W§ 

540 

3,477 

18,773 

• Project costs represent a subset of total Waste Management costs. 

•• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

High-Level Waste 

2Q16 2Q'P 2Q!§ 21QQ u'a Gvste** 
619,800 
180,165 
68,218 

132,940 
53,232 
52,831 

177,006 
389,773 
342,440 
203,237 

15,458,472 
377,198 

10,407 
306,922 
276,274 

2,197 
1,375,082 

10,505 
76,465 

3,650,720 
14,524 
75,261 

1,153,119 
31,689 

478,480 
415,614 

The Hanford Site has stored high-level radioactive waste in large underground storage tanks since 1944. The first 
single-shell tank was constructed with a 10- to 20-year design life. Approximately 210 million liters (55 million 
gallons) of waste have accumulated in 149 single-shell tanks and 28 double-shell tanks. This radioactive waste 
consists of different chemicals and is in the form of liquids, slurries, salt cakes, and sludges. The high-level waste 
typically contains over 99 percent of the radioactivity generated from the reactor and processing activities. This 
waste is, therefore, the most difficult and costly to manage. 

Sixty-seven of the older single-shell tanks have or are assumed to have leaked approximately 3.8 million liters 
(1 million gallons) into the surrounding soil. No waste has been added to the single-shell tanks since 1980. None 
of the 28 newer, double-shell tanks (the first of which was placed into service in 1971) have leaked to date. These 
tanks have a 25- to 50-year design life and will be used to store waste and sluice water prior to vitrification 
processing of the waste. The tanks have a current inventory of approximately 209,000 cubic meters (273,000 cubic 
yards) of high-level waste. 

GENERATION AND HANDLING 

The fuel processing methods generated acidic waste streams. To neutralize the acid and minimizing tank 
corrosion, sodium hydroxide was added to the waste before it was transferred to the tanks. As a result, the tanks 
currently contain strongly alkaline solutions. Post-processing of some of the waste to recover uranium or to recover 
fission products has resulted in the addition of ferrocyanide and some organic compounds listed as hazardous by 
the Resource Conservation and Recovery Act. However, tank waste is mostly inorganic salts of sodium hydroxide 
and sodium salts of nitrate, nitrite, carbonate, aluminate, and phosphate, and hydrous oxides of aluminum, iron, 
and manganese. The radioactive components consist primarily of mixed fission products, such as strontium-90, 
cesium-137, and isotopes of plutonium, uranium, and americium. 
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Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX''It2999 2QQ5 2Q19 2Q15 a gag 2Q25 29iJQ 

200 Area Effluent Treatment Facility 11,994 12,543 13,884 14,341 14,341 14,341 14,624 

200 Area Treated Effluent Disposal Facility 4,503 4,389 6,115 4,389 4,389 4,389 4,389 

2706 T 2,398 1,592 1,627 1,616 1,600 1,592 1,614 

300 Area Treated Effluent Disposal Facility 4,194 4,479 4,479 4,479 4,479 4,479 

324 Building- Waste Technology 10,646 

340 Facility (300 A Liquid Waste) 4,023 6,543 

Canister Storage Building 20,473 1,809 1,675 1,675 1,675 1,675 1,675 

Central Waste Complex 8,323 8,302 14,289 13,719 9,557 8,316 8,557 

Commerc1al Stabilization Treatment 7,600 9,500 9,500 9,500 9,500 9,500 

Cs & Sr Capsule Storage 517 7,444 27,832 4,568 286 

High Level & Low Level Vitrification 381,802 417,836 546,124 711,734 601,452 300,402 117,620 

HLW Canister Interim Storage Facility 8,102 5,574 5,991 6,429 5,028 5,103 3,656 

Interim Storage Area 353 941 665 123 

K-Basins 60,403 981 

LLW Burial Grounds 4,468 4,245 4,360 4,329 3,430 3,388 3,393 

Non-Radioactive Hazardous Waste Storage 439 

PNL Facilities 12,189 18,773 18,774 18,774 18,774 18,774 18,774 

PUR EX 2,101 

Radioactive Mixed Waste Trench Ops. 437 2,690 2,051 2,036 2,017 2,007 2,034 

Single and Double Shell Tanks 292,542 269,471 63,656 39,618 30,446 25,085 7,398 

SNF 01her Hanford Fuels 1,189 1,642 74 

Spent Fuel Conditioning Facility 15,052 

T Plant 15,588 14,151 30,582 29,497 29,211 29,066 29,603 

Transuranic Waste Star. and Assay Facil. 2,639 2,621 1,078 

Vitrified LLW Disposal Facility 9,973 17,288 19,568 19,491 19,504 5,483 4,003 

Waste Receiving And Processing Facility 9,380 9,593 12,478 12,394 12,270 12,212 12,337 

EXW§ aptp 2QfS agsq 2Q56 2QfiQ 2Qfi5 

200 Area Effluent Treatment Facility 18,075 9,818 

200 Area Treated Effluent Disposal Facility 3,471 

2706T 1,604 

300 Area Treated Effluent Disposal Facility 

324 Building· Waste Technology 

340 Facility (300 A Liquid Waste) 

Canister Storage Building 1,675 3,070 

Central Waste Complex 6,425 466 

Commercial Stabilization Treatment 9,608 540 540 540 540 540 540 

Cs & Sr Capsule Storage 

High Level & Low Level VItrification 14,722 

HLW Canister Interim Storage Facility 6,747 23,781 5,029 

Interim Storage Area 

K·Baslns 
LLW Burial Grounds 3,303 3,477 3,477 3,477 3,477 3,477 3,477 

Non·Radloactlve Hazardous Waste Storage 

PNL Facilities 18,773 18,773 18,773 18,773 18,773 18,773 18,773 

PUR EX 

Radioactive Mixed Waste Trench Ops. 2,021 

Single and Double Shell Tanks 1,361 310 258 

SNF 01her Hanford Fuels 
Spent Fuel Conditioning Facility 

TPiant 29,420 23,505 

Transuranic Waste Stor. and Assay Facll. 
Vitrified LLW Disposal Facility 387 

Waste Receiving And Processing Facility 2,459 

(Major Waste Management Projects Cost Estimate table continued on next page.) 
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WASTE MANAGEMENT 

Hanford Site has every type of waste found in the complex. Managing the existing and future waste is the largest 
life-cycle cost at the site. Hanford Site waste management programs have undergone major redirection during the 
past Fiscal Year. Because of this major redirection the resulting changes may not have been fully integrated into 
the overall waste management strategy. Cost estimates have been prepared as part of multiyear program plans. 
Information for the next three years is budget-quality, but the estimates for the outyears (FY 1999 and after) are a 
combination of modeled costs, professional judgment, and projections of current costs. Because outyear activities 
have not been firmly identified, plausible assumptions have been made in the following discussion about the types 
of facilities needed, the dates on which facilities will be operational, facility processing rates, and completion dates 
of facility operation. It has also been necessary to make best-judgment assumptions about dates for shipping high
level waste, defense spent nuclear fuel, and transuranic waste to the Yucca Mountain repository and the Waste 
Isolation Pilot Plant. 

WASTE MANAGEMENT MAP 

200West 
Single-Shell Tanks 83 ~ 
Double-Shell Tanks 3 'W 

Low Level Waste I 
Burial Ground 

Radioactive Mixed I 
Waste Trenches 

~ TankFarm 

£1. Treatment Facility 

a Storage Facility 

I Disposal Facility 

- • • Hanford Site Boundary 

HAMMER 
(Hazardous 

Materials 
Managemenl 

and Emergency · ·· ........ _ 
Response) 

200 East 
Single-Shell Tanks 66 
Double-Shell Tanks 25 

.:!":ll HLW Canister lnterirm 
_.. Storage Facility 
-Canister Storage 

Facility 

I Low Level Waste 

Effluent II!. Treatment 
Facility 

Kennewick 

Since the Waste Management program receives waste from other generators as well as from its own activities, its 
costs reflect treatment, storage and disposal, as applicable, to all waste it receives. The cost for treatment and 
disposal of offsite waste is born by the generators. Waste generators are responsible for characterizing, packaging, 
and transporting waste to Hanford's Waste Management program facilities. 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a~aaa·iuuu iQQ~ au~u ag~~ au au au a~ au~u 
100 Area 

Assessment 4,980 3,267 4,154 2,141 655 

Remedial Action 28,922 39,350 47,453 43,701 98 

200 Area. Central Plateau 

Assessment 1,188 4,595 7,139 6,021 

Remedial Action 7,149 2,261 9,050 79,853 85,638 95,658 

300 Area 

Assessment 131 

Remedial Action 7,478 8,256 12,665 2,650 

Other Hanford Areas 

Remedial Action 46 

Miscellaneous Activities 

Assessment 
Remedial Action 3,520 2,926 2,926 2,926 2,926 2,692 2,283 

ER Disposal Facility 17,692 17,408 28,316 16,157 7,760 4,628 1,235 

Facility Decommissioning 27,198 33,218 43,146 29,865 36,640 27,874 37,826 

Long-Term Surveil. and Monitoring 179 458 1,757 4,041 4,491 4,491 4,491 

Direct Program Management/Support 45,750 44,430 47,514 48,041 48,229 48,423 48,622 

rqta' 141 ?3? 151 573 JZ§ ?H§ 173 JHR lBQ 141 178 7§7 JSQ 11 4 

~au~~ aoao i24~ ao~o ao~~ aoao aou~ 
100 Area 

Assessment 
Remedial Action 

200 Area - Central Plateau 

Assessment 
Remedial Action 49,235 1,679 

300 Area 

Assessment 805 796 

Remedial Action 4,530 

01her Hanford Areas 

Remedial Action 
Miscellaneous Activities 

Assessment 
Remedial Action 2,048 761 

ER Disposal Facility 4,034 7,508 4,295 1,760 

Facility Decommissioning 63,437 62,873 77,865 22,947 

Long-Term Surveil. and Monitoring 4,491 4,491 4,491 4,491 4,491 4,491 4,491 

Direct Program Management/Support 48,828 37,064 19,100 12,216 1,890 1,890 1,890 

rgta' 172 R?R 118 7 l22 lQj ?jl 41 $14 eaRl §381 § aal 

~x ag~g iQi~ iQIQ iQI~ iiQII iiQii a~ag ~lllliKiiill• 
100 Area 

Assessment 75,982 

Remedial Action 797,621 

200 Area - Central Plateau 
Assessment 94,715 

Remedial Action 1,652,625 

300 Area 

Assessment 8,660 

Remedial Action 177,897 

Other Hanford Areas 
Remedial Action 228 

Miscellaneous Activities 
Assessment 
Remedial Action 115,034 

ER Disposal Facility 553,960 

Facility Decommissioning 2,314,457 

Long-Term Surveil. and Monitoring 4,491 279,155 

Direct Program Management/Support 1,890 2,278,898 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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Direct Program Management/Support 

The purpose of these activities is primarily to provide quality assurance, management systems, public participation, 
regulatory compliance, safety and health, and project control. The costs for Program Management/Support also 
include all federal salaries, benefits, office supplies, and travel. In addition, they involve costs associated with 
general services supp01t contractors. 
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intends to complete all activities at theN Reactor in FY 1997. The K Basins will be cleaned and demolished after 
the reactor fuel is removed. This is assumed to occur in FY 2000. Decommissioning activities in the 100 Area 
will involve an extensive effort to pressure wash, surface grind, or sandblast approximately 93,000 square meters 
(1 million square feet) of walls and floors, followed by disposal of 7,500 to 15,000 cubic meters (9,825 to 19,650 
cubic yards) of building materials. Decommissioning of the reactors will require removing up to 700 cubic meters 
(917 cubic yards) of asbestos and dismantling 100 metric tons ( 110 tons) of lead shielding surrounding the reactor 
core and the intact reactor block, which weighs more than 9,000 metric tons (9,900 tons). The reactor blocks will 
be disposed of in the reactor block disposal vault in the 200 Area. 

In the 200 Area, the Department will decommission most buildings using conventional methods. However, 
because of the size of some structures, it may be more cost-effective to entomb the structure, an end state consistent 
with the assumption of the 200 Area as a disposal area. This report assumes that the entombment strategy includes 
removing much of the operating equipment; decontaminating surfaces within the operating galleries; filling the 
buildings with concrete and covering the entombed building with an earthen berm and barriers. This report 
assumes that the U Plant will be the first processing plant to be decommissioned and that it will be completed in 
FY 2038. It further assumes that the Plutonium Finishing Plant will be the last building to be decommissioned and 
that it will be completed by FY 2048. 

Decommissioning activities in the 300 Area will address almost 100 buildings by FY 2045. Over 20 buildings 
used to fabricate fuel for the production reactors will be transferred to the Environmental Restoration program in 
FY 1998. Other buildings that previously supported the Fast Flux Test Facility will transition in FY 1996. The 
Department will place them in an interim storage mode and perform periodic surveillance and monitoring until 
decommissioning begins. Fifty buildings are operated by the Office of Energy Research and 70 buildings are 
operated by the landlord program in support of that program. These buildings will transition when their respective 
missions are completed but this report assumes that all 300 Area buildings will be transitioned by FY 2025 and 
decommissioning activities will be complete by FY 2045. It is also assumed that decommissioning activities at 
these buildings will generate approximately 6,600 cubic meters (8,600 cubic yards) of low-level waste and 500 
cubic meters (650 cubic yards) of hazardous waste. 

Decommissioning activities in the 400 Area will address the Fast Flux Facility and approximately 20 other 
buildings. These buildings are currently being deactivated for transfer to Environmental Restoration by FY 2002. 
Final disposition of major facilities is assumed to start in FY 2026 and to be completed by FY 2042. In the 
interim, facilities will be placed in storage mode, with periodic surveillance and monitoring until decommissioning 
begins. The report assumes that the Fast Flux Test Facility will be entombed with heavily contaminated equipment 
and that the surfaces will be removed. The report also assumes that 400 Area decommissioning activities will 
generate approximately 935 cubic meters (1 ,223 cubic yards) of low-level waste and 71 cubic meters (93 cubic 
yards) of hazardous waste, which will be disposed of in the Environmental Restoration Disposal Facility. 

The only decommissioning required outside of the main operating areas involves structures that formerly housed 
Nike missiles. These structures have been decontaminated and filled. 

Long-Term Surveillance and Monitoring 

Post-closure surveillance and maintenance involves periodic visits to remediated sites to inspect the integrity of the 
cover or other barriers. This activity includes any long-term monitoring required to demonstrate that such sites are 
not the source of new ground-water contamination including monitoring closed burial grounds, entombed 
buildings, and ground-water quality. Post-closure surveillance and maintenance activities continue through FY 
2070 for this estimate and represent less than one percent of total Hanford Environmental Restoration costs. 
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As the Department remediates other areas across the Hanford Site, it assumes all the materials it removes are 
suitable for disposal in the Environmental Restoration Disposal Facility. Further, the storage sites for low-level, 
low-level mixed, and transuranic solid waste; liquid high-level waste in tanks; and spent nuclear fuel are located 
within the 200 Area, as are the trenches that will provide disposal for solid low-level and low-level mixed waste. 

Because most of the contaminated soil and buried waste will be left in place and contained with caps and barriers, 
remediation of surface and subsurface contamination in the 200 Area will not generate significant amounts of 
materials that require treatment, storage, or disposal. Any waste materials removed or generated during 
remediation of soils and ground water will be disposed of in the Environmental Restoration Disposal Facility. 

Miscellaneous Environmental Restoration Activities 

The Environmental Restoration program estimate also includes several other activities associated with near-term 
stabilization, risk reduction, monitoring, and maintenance. 

RADIATION AREA REMEDIAL ACTIONS 

Contaminated waste sites are potential health and safety hazards to Hanford workers and the surrounding 
community. Uncontrolled wind-blown dust and vegetation (primarily tumbleweeds) can potentially spread surface 
contamination for miles. Each year, the program inspects more than 400 waste sites, performs routine radiological 
surveys throughout the 1 ,450-square kilometer (560-square mile) site, removes deep-rooted vegetation, maintains 
other vegetation controls on 1,840 hectares (4,600 acres) per year, controls remaining areas of surface 
contamination, and maintains barricades of hazardous areas to meet safety criteria. A priority ranking system has 
been used to evaluate risks posed by surface contamination sites and to determine the order in which individual 
sites will be stabilized; stabilization activities are to be completed in FY 1997. After that time, surveillance and 
maintenance activities will continue until planned remedial actions are implemented for the waste sites. 

ASBESTOS ABATEMENT 

This site-wide program removes asbestos from buildings that currently pose a hazard to occupants. The near-term 
focus is on occupied facilities representing high risks, usually those occupied facilities with damaged but 
removable, friable asbestos. By the end of FY 1998, all asbestos will be removed from a total of 29 occupied 
buildings. Beginning in FY 1999, the asbestos abatement program will focus on removing asbestos from the 
reactors and surplus facilities in the 100 and 200 Areas as they are decommissioned. Asbestos removed from these 
buildings and structures will be disposed of in a permitted sanitary landfill. Asbestos abatement programs in the 
300 Area will be performed as part of routine surveillance and monitoring activities. 

FACILITY DECOMMISSIONING 

All decommissioning activities at the site are included in this part of the estimate. They include: decontamination, 
dismantlement, and transfers to other uses. Almost all of the buildings in the 100 Area have been fully 
decommissioned. TheN Reactor and the K Basins still require stabilization and deactivation. The Department 
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Ecology Reserve) provides buffer space around the operating areas or houses support operations. These open 
spaces were lightly developed, with the exception of a small zone near the City of Richland used for support 
operations such as offices, bus garages, warehouses, and shops. 

This land will be remediated to a condition suitable for public use. The relatively minor contamination will be 
removed from surface and subsurface soils, and any contaminated buildings and structures will be removed. In 
fact, remediation of the 1100 Area, the North Slope, and the Arid Lands Ecology Reserve has already been 
completed, and the few contaminated sites known to exist within the 600 Area have been fully characterized and 
incorporated into remediation work plans developed for the adjoining 100, 200, and 300 Areas. In addition, all 
contaminated structures have been removed. Buildings remaining in these areas are not contaminated, are still in 
use, and will ultimately be handled by the current landlord program. 

ASSESSMENT 

Initiated in the 1980s, assessment of contamination in the buffer area comprised characterization of the 
contaminated surface and subsurface soils, as well as any ground water with suspected contamination. All 
characterization, remedial design, and regulatory approval activities were completed in 1993, including a Record of 
Decision in 1993 for remediation and a No Further Action Required determination for the ground water. 

Assessment of contamination in the 600 Area is almost complete. Only a few burial grounds adjacent to the 300 
Area require full characterization. Design of remediation plans for all contaminated sites in the 600 Area has been 
combined with design and planning for remediation of the 100, 200, and 300 Areas, and these sites will be 
included in Records of Decision sought for those areas. 

REMEDIAL ACTION 

Remediation of the southern section of the 1100 Area, the North Slope and the Fitzner/Eberhardt Arid Lands 
Ecology Reserve were completed in 1995. The contaminated soil and debris from the remediation of buffer areas 
were shipped off the Hanford Site during 1993 and 1994 tq a commercial vendor for disposal. Any waste material 
removed from the 600 Area will be disposed of in the Environmental Restoration Disposal Facility. 

DECOMMISSIONING 

The only decommissioning required outside of the main operating areas involved several small structures that 
formerly housed Nike missiles. These structures have been completely decontaminated and filled. 

Environmental Restoration Disposal Facility 

The Environmental Restoration Disposal Facility is located on a portion of the land between the 200-East and the 
200-West Areas. This facility will provide trench disposal capacity for low-level and hazardous waste, primarily 
contaminated soil, as needed to accommodate remedial actions over the next 30 to 40 years. Construction of the 
first phase of the Environmental Restoration Disposal Facility started in 1995 and will be fully operational by 
September 30, 1996. The Department selected the location for this disposal facility because it is geologically 
stable, located outside of the 1 00-year flood plain, distant (more than 11 kilometers [7 miles]) from the Columbia 
River, far (73 meters [240 feet]) from the water table, and adjacent to lands the public will not use in the 
foreseeable future. 

To ensure the safe isolation of waste deposited at this facility, the facility is engineered to prevent rain water and 
snowmelt from entering the contaminated soil and spreading contamination. A double liner that complies with 
requirements of the Resource Conservation and Recovery Act is being installed beneath the contaminated material, 
and an effluent collection system will be placed between the liners to collect any liquids. As portions of the facility 
are filled, a cover will be constructed over the top of the waste. The top cover is designed to conduct water away 
from the contaminated soil and prevent the spread of contaminants. 
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A ssume dShdlf T c e ue or rans1 1onmg an dO ecommiSSionm~ B "ld" . th 300 A Ul mgsm e rea 
Buildi::fis 

Buildings Manafi:id Transitio nlh!o 
by EnVIronmen Environmen I Transition Decommissi~!Jing Decommissioning 

Facility Complex Restoration program Restoration program Complete Initiated • Complete 

Production Reactor Fuel 0 17 FY 2025 FY 2039 FY 2045 
Fabrication 

Fast Flux Test Facili~ Fuel 0 2 FY 1996 FY 2039 FY 2045 
Development Suppo 

Laboratories Complex 0 4 FY 2025 FY 2039 FY 2045 

Support Services 0 70 FY 2025 FY 2039 FY 2045 

(a) The .estimated cost of sn;rveillance and monitoring during the period between stabilization and decommissioning is included in the 
Environmental RestoratiOn program. 

400 Area 

The Fast Flux Test Facility and several state-of-the-art laboratory facilities are located in the 400 Area. While the 
reactor and associated facilities could still be used for government or private missions, this baseline assumes the 
reactor will be transferred to the Environmental Restoration program in FY 2002; the reactor will be 
decommissioned and entombed in place, and the bulk of the area will be made available for other uses. 

The 400 Area is small and has very little contamination, most of which resulted from a few solid waste sites, 
sanitary systems, and four small process ponds. Characterization of contamination in this area is complete, and 
remediation designs have been developed. The Department currently plans to complete remediation of the 400 
Area in FY 2047. The cost of this work represents less than one percent of the total estimated cost of 
environmental restoration at Hanford. These costs have been included with the 300 Area remedial action costs. 

ASSESSMENT 

Soil contamination in the 400 area is minor, and no ground-water contamination originates in this area. The 
Department will remediate approximately ten sites concurrently with sites in the 300 Area. 

REMEDIAL ACTION 

Remediation activities in the 400 Area will involve excavating approximately 2,300 cubic meters (3,000 cubic 
yards) of contaminated soil and debris from several waste burial pits, liquid disposal ponds, and spill areas. This 
report assumes the low-level soil and debris removed from the 400 Area will be disposed of in the Environmental 
Restoration Disposal Facility. 

This baseline report assumes decommissioning the Fast Flux Test Facility will involve removing heavily 
contaminated equipment and surfaces; a solidifying agent will entomb the remaining light contamination within the 
facility structure. An earthen berm will surround the entombed structure, and engineered barriers will cover it. All 
surface contamination and contaminated equipment will be removed from supporting buildings, and these 
buildings and other supporting structures, such as substations and towers, will be demolished. According to this 
report's estimate, all decontamination and decommissioning activities in the 400 Area will generate approximately 
935 cubic meters (1 ,223 cubic yards) of low-level waste and 71 cubic meters (93 cubic yards) of hazardous waste, 
which will be disposed of in the Environmental Restoration Disposal Facility. 

Other Hanford Areas 

Only a fraction of the Hanford Site was developed for production and research facilities (the 100, 200, 300, and 
400 Areas). The remainder of the Hanford Site (the 1100 and 600 Areas, the North Slope, and the Arid Lands 
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300 Area 

The 300 Area is a 46-hectare ( 115-acre) industrial area just north of the city of Richland. The facilities in this area 
have been used for fabrication of reactor fuel assemblies, reactor research and development, metal working, 
chemical process development, and research and development sponsored by the Department's Office of Energy 
Research. Many of the buildings in the 300 Area are still used for research and development; others are currently 
being cleaned out and refurbished for new uses; and others are being prepared for decommissioning. In addition, 
the 300 Area houses several office buildings and support facilities (fire stations, security headquarters, water 
treatment plant, etc.). This report assumes the Department will use the 300 Area for many years, maintaining about 
half of the area as a center for research and development facilities. 

Much of the contamination found within the 300 Area is similar to that found in many industrial areas in the 
United States; that is, it includes solvents and petrochemicals. However, pipeline leaks, spills, airborne releases 
from shops, burial of process waste, and release of liquids into ponds introduced radioactive materials generated 
during fuel fabrication and materials processing research into the environment. The bulk of all contamination is 
concentrated in buildings and in approximately 20 hectares (50 acres) of soil within the main industrial area. 
Contaminants such as nitrates, heavy metals, trichloroethylene, and uranium are also present in ground water 
beneath the 300 Area. 

ASSESSMENT 

In 1990, the Department initiated efforts to characterize the extent of contamination in soils and ground water in 
the 300 Area. To date, all ground water and inactive process ponds and most of the soil sites have been 
characterized. The remaining characterization involves soil adjacent to or underneath buildings in the area and 
poorly documented burial grounds. These soil sites will be fully characterized after the Department completes all 
building decommissioning. 

As part of assessment activities in the 300 Area, the Department is conducting studies to develop methods for 
retrieving transuranic waste buried in underground disposal pits located near the boundary of the 300 Area. Other 
studies, which were completed in FY 1995, assessed the feasibility of techniques for washing uranium from the 
soil, thereby reducing the volume of contaminated soil requiring disposal. These tests proved that soil washing is 
cost effective when disposal costs are high. 

Assessments completed to date indicate approximately 175 soil and buried waste sites will require remediation. 
The Operations Office has prepared remediation work plans for some of these sites, which have been approved by 
the State; others are still under review by the State. Monitoring and characterization activities indicate ground
water contamination otiginating in the 300 Area does not pose a threat to public health and will not require 
remediation. A Record of Decision is expected for these remedial action plans during FY 1996. 

REMEDIAL ACTION 

The remedial action plan for the 300 Area is designed to remove contaminants from surface and subsurface soils to 
a level compatible with continued industrial use. Soil in the 300 Area contaminated with low-level radionuclides 
or hazardous chemicals will be disposed of at the Environmental Restoration Disposal Facility. The Department 
will retrieve all transuranic soil and buried waste (276 cubic meters [360 cubic yards]) from the area and transfer it 
to the Waste Management program. The estimated cost represents four percent of the total cost of environmental 
restoration for Hanford. The Department will complete this action by FY 2038. 

Ground-water monitoring in the 300 Area indicates contaminant levels are decreasing, and contamination is not 
expected to pose any threat to public health or to the Columbia River in this area. A No Further Action Required 
strategy is expected to receive a Record of Decision from regulators in FY 1996, and this estimate assumes that 
ground water in the 300 Area will not require remedial action. 
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REMEDIAL ACTION 

The area with the highest priority for remedial action is located along the Columbia River. Since many facilities 
and waste management operations continue to be active, extensive remedial actions will not begin in the 200 Area 
for 17 years. However, a ground-water monitoring program has been in place for several years. Many surface 
radiation areas have been stabilized as part of the Radiation Area Remedial Action program, and, in 1994, 
treatment systems began treating ground water contaminated with carbon tetrachloride and radionuclides. The 
Department has also deployed a number of vapor extraction systems to remove carbon tetrachloride from the soil, 
reducing the threat of additional ground-water contamination. 

In contrast to the excavation and disposal strategy employed in the 100 Area, the Department will leave 
contaminated soil and solid waste disposal sites in the 200 Area in place. However, it will take measures to control 
and contain sites in ways that will greatly reduce public health risks and the threat of further contamination to 
ground water. Soil sites contaminated by hazardous chemicals and/or radioactive isotopes will be contained in 
place through the extensive use of engineered barriers placed over the area of contamination. A graded approach is 
used when applying covers, depending on the level of contamination present. These caps dramatically reduce the 
amount of surface moisture allowed to seep downward through the contaminated area, essentially eliminating 
further spread of contaminants and limiting the intrusion of plants and animals into the waste site. In some 
instances, vertical barriers may be constructed along the perimeter of contaminated sites to prevent contamination 
from spreading laterally through the soil. The Department may remove soils and waste from a small number of 
sites that cannot be suitably contained and dispose of them in the Environmental Restoration Disposal Facility. 

The Department will also apply caps and barriers to currently closed solid waste burial grounds. As the Waste 
Management program fills and closes other solid waste burial trenches, the Department will transfer these trenches 
to the Environmental Restoration program for installation of caps and barriers. By the time this remediation is 
complete in FY 2038, the Department will have installed approximately 6 million square meters (7 .1 million square 
yards) of caps within the 200 Area. 

Current ground-water monitoring activities will continue for several years until the extent of contamination is well 
understood. This report expects ground water will be pumped to the surface in some areas of the 200 Area and 
treated to control the spread of plumes of contamination and to reduce contamination in areas of high 
concentration. The Department is currently evaluating various systems to treat this pumped ground water. It has 
already placed some systems into service to remove carbon tetrachloride and other organic contaminants from the 
ground water, reducing the concentration and dispersion of these mobile contaminants. 

A ssume dShdlf T c e ue or ranst tomng an dO ecommtsstonm g B "ld" h 200A Ul mgs tnt e rea 
Bulldi:/is 

Buildinfr Manafaed Transltio ~o 
by Env ronmen I Envlronmen TransitioM> Decommissi~~ng Decommissioning 

Facility Complex Restoration program Restoration program Complete Initiated • Complete 
U Plant Complex 20 10 FY 2037 Ongoing FY 2038 
Reduction-Oxidation 
Plant Complex 30 15 FY 2031 Ongoing FY 2040 
Plutonium-Uranium 
Extraction Plant 
Complex 10 100 FY 2029 FY 2039 FY 2043 

B Plant Complex 15 73 FY 2027<b> FY 2035 FY 2048 

T Plant Complex 0 20 FY 2042 FY2044 FY 2048 
Plutonium Finishing 
Plant Complex I 50 FY 2039 FY 2035 FY 2048 

Support Services I 60 FY 2033 FY 2025 FY 2048 
(a) The estimated cost of surveillance and monitoring during the period between stabilization and decommissioning is included in the 

Environmental Restoration program. 
(b) The transition complete date represents the final date at which all facilities in the corresponding facility complex are transitioned. 

This includes future facilities from the Nuclear Material and Facility Stabilization oro2ram. 
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The 200 Area encompasses 2,400 hectares (6,000 acres). In all, the 200 Area contains six chemical processing 
plants, more than 250 support and research buildings, all of the high-level waste storage tanks, most of Hanford's 
waste disposal sites, and 1 million square meters (265 acres) of contaminated surface soil. Contaminated ground 
water originating in the 200 Area underlies approximately 520 square kilometers (200 square miles) of the Hanford 
Site. 

During the operation of the processing plants, low-level waste was discharged directly to the soil through drain 
fields and wells. The direct disposal of waste to the soils was considered safe because the soils were thought to 
filter and trap a large portion of the radioactive contaminants in the top layers. Over 1.3 trillion liters (350 billion 
gallons) of liquid, ranging from cooling waters to supernatant from single shell tanks, have been discharged to the 
ground in the 200 Area. Not all radioactive contaminants had been absorbed by the upper soil layers. Instead, they 
had migrated to the ground water, along with chemical solvents (trichloroethylene, carbon tetrachloride) used by 
the processing plants. A total of 520 square kilometers (200 square miles) of ground water are known to be 
contaminated by radioactive materials and hazardous chemicals. Nine contaminants exist at levels exceeding 
current national drinking water standards. 

Other low- and high-level waste was piped to storage tanks where it was to be retained until a final treatment 
option could be devised. Approximately 350 million liters (93 million gallons) of low- and high-level waste were 
pumped into 149 single-shell tanks between 1944 and 1980. The tanks and the piping systems associated with 
these single-shell tanks have leaked at various times, releasing as much as 3.8 million liters (1 million gallons) of 
low- and high-level waste into the 200 Area soil. The Waste Management program at Hanford is responsible for 
managing and decommissioning the tank farms, as well as remediating contaminated soils within the tank farm 
boundaries. 

The 200 Area was also the location for managing waste generated during processing. Contaminated items such as 
clothing, tools, filters, construction material, laboratory ware, and failed proce:.>s equipment were disposed in the 
200 Area in trenches typically measuring 275 by 6 by 6 meters (900 by 20 by 20 feet). A total of more than 
400,000 cubic meters (523,000 cubic yards) of radioactive solid waste have been l'Jried within the 200 Area, 
including approximately 140,000 cubic meters of pre-1970 unsegregated transuranic waste. 

Government agencies and stakeholders generally agree restoring the entire 200 Area 10 a pristine condition is not a 
practical or technically feasible objective. Rather, the Department of Energy assumes !lluch of the Central Plateau 
may be used exclusively to manage contaminated media and dispose of waste materials. However, its remediation 
will still be a major effort, with extensive actions needed to control and contain contamination, minimize long-term 
maintenance operations, and ensure safe disposal of waste materials. The cost of these remediation efforts, as well 
as the accompanying decontamination and dismantling activities, will be completed by FY 2048 and represents 31 
percent of the estimated total cost of environmental restoration at Hanford. 

ASSESSMENT 
Field investigations to sample and analyze contaminated soils, and determine appropriate remediation techniques 
are currently under way in the 200 Area. Assessments in this Area also include field tests to evaluate the 
effectiveness of engineered barriers placed over the area of contamination. These studies will be completed in FY 
1998. 

A detailed evaluation of existing waste site information has been completed and documented for the 200 Areas. 
All sites have been identified and characterized sufficiently to determine priorities for remediation. Assessment 
activities will be initiated in FY 1998 to ensure that soil contamination is not continuing to migrate to the ground 
water. While no Final Record of Decision has been sought in the 200 Area, about 250 sites are assumed to require 
no remedial action, while approximately 1 ,000 soil sites and ground-water plumes are addressed in current 
remediation plans. 
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Building decommissioning, and other remedial activities in the 100 Area will generate approximately 3.3 million 
cubic meters (4.3 million cubic yards) of low-level waste. The Department does not expect any of these materials 
to require treatment before disposal. The Environmental Restoration program will retain responsibility for these 
wastes, transporting them directly to disposal in the Environmental Restoration Disposal Facility on the Central 
Plateau without interim storage. The intact reactor blocks will be disposed of in a separate, specially constructed 
reactor block disposal area. 

ASSESSMENT 

To date, all of the 100 Area property assumed by the Department to be contaminated (approximately 256 hectares 
[640 acres]) has received at least preliminary characterization to assess environmental risks and to identify sites 
with high priority for remediation. Field investigations to sample and analyze contaminated soils and to 
characterize the extent of ground-water contamination are more than 75 percent complete, including engineering 
evaluations to determine appropriate remediation techniques for high-priority sites. The remaining low-priority 
sites will be characterized, and remediation designs will be completed by FY 1998. As a result of these 
assessments, state and federal agencies have agreed upon a Record of Decision for 37 high-priority liquid waste 
disposal sites. For the remaining contaminated sites, the current baseline assumes the Department will determine 
45 sanitary disposal sites require no further remedial action, and approximately 300 other contaminated sites 
require excavation and removal. 

REMEDIAL ACTION 

Remediation of surface and subsurface soils in the 100 Area will occur in phases. Remediation began in the 100-
BC Area in late FY 1995 and will progress until all other areas are completed in FY 2016. During this period, the 
Department will excavate and remove contaminated soil and debris; fill excavated sites; and restore natural 
vegetation to the remediated areas .. As the soil is being excavated, samples will be taken periodically and analyzed 
at the excavation site to rapidly determine the concentration of contaminants being removed. The 100 Area 
remediation will excavate and replace an estimated 3 million cubic meters (4 million cubic yards) of contaminated 
soils, analyze more than 20,000 soil samples, and restore 256 hectares (640 acres) of previously controlled surface 
area for other uses. 

The level of contamination in the ground water is currently monitored twice a year. In some cases, contaminated 
ground-water plumes are intercepted through a network of wells. The water is then treated and returned to the 
ground. For the contaminants in the 100 Area, treatments to be used to remove contaminants from the water 
include ion exchange to remove most radionuclides and chromium. The tritium common in the 100 Area cannot be 
removed from the water using today's technology; therefore, water contaminated with tritium is reinjected up and 
away from the river shoreline after other contaminants are removed. This report assumes ground-water treatment 
systems will operate until FY 2002, with monitoring continuing through FY 2018. The ground-water treatment 
systems will be evaluated periodically to determine their effectiveness. Based on the results of these evaluations 
and in conjunction with the regulators and stakeholders, the duration of operations of ground-water treatment 
systems will be determined. It also assumes the use of ground water will be restricted because even after the 100 
Area is remediated, the ground water is not expected to meet current drinking water standards. 

200 Area (Central Plateau) 

The Central Plateau (the 200 Area) is divided into two main operating areas (east and west) where plutonium was 
extracted from irradiated reactor fuel in massive chemical processing facilities. Each chemical separation plant 
received irradiated reactor fuel by rail from the 100 Area reactors, removed the fuel cladding, dissolved the fuel, 
and prepared a chemical slurry. Plutonium and uranium were separated from this slurry, purified, and concentrated 
in various stages, then packaged for shipment to other stages of weapons production. These large buildings have 
up to 7,400 square meters (80,000 square feet) of floor space and they operated with the support of a myriad of 
ancillary buildings that are contaminated to varying degrees. 
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included in the Environmental Restoration estimate. The Environmental Restoration program will not generate any 
high-level waste or spent nuclear fuel. 

Estimated Environmental Restoration Waste Volume Generated Rates 

Remediation Activities 
100 Area 
300 Area 
Miscellaneous 

Subtotal 

Decornissioning Activities 
100 Area 
200 Area 
300 Area 
400 Area 
Fast Flux Test Fac 

Subtotal 

Total 

100 Area 

360 

360 

3 
1,516 

1,519 

1,879 

3,034,018 
555,698 

14 

3,589,730 

185,122 
127,237 

6,586 
935 

2,418 

195,061 

3,912,028 

97 

97 

219 

219 

316 

HAZ (m') 

506 
807 
460 

71 
122 

1,966 

1,966 

SAN (m') 

30,128 

30,128 

30,128 

ASB (m') 

7.024 
2,742 

9,766 

9,766 

The I 00 Area encompasses 6,800 hectares (17 ,000 acres), which are divided into six main operating areas (B/C, D, 
F, H, K and N Areas). These operating areas contain Hanford's nine production reactors, more than 200 inactive 
support buildings, 36 former solid waste burial sites, and more than 200 identified sites with surface or subsurface 
contamination. Eight of the reactors were shut down by FY 1971; the final reactor was shut down in 1987. At 
present, only a few facilities are being used. They support deactivation work at theN Reactor, which will be 
completed by FY 1997, storage of reactor fuels in the K Reactor basins (until FY 2000), and environmental 
restoration activities throughout the area. The Department will complete all environmental remediation by FY 
2016 and decommissioning of the remaining buildings, including the reactors, by FY 2038. The cost of this effort 
represents 20 percent of the estimated cost of environmental restoration at Hanford. 

All of the production reactors except theN Reactor were "single-pass" reactors. They drew water from the 
Columbia River, pumped it through the reactor tubes to cool the uranium fuel, then passed the water out of the 
reactor through large pipelines, and back into the river. Between the reactors and the river, the cooling waters 
(effluent) were held in large tanks (retention basins) for short periods to allow the short-lived radionuclides picked 
up in the reactors to decay. Very low concentrations of longer-lived isotopes from these units were present in the 
cooling water and were discharged directly into the Columbia River. 

Contaminants were also introduced into the environment when some of the basins and pipelines overflowed or 
leaked, releasing contaminants into the soil. In addition, over the years, large quantities of sludge that settled out in 
the basins were pumped out into disposal trenches near each basin. Further, each area had sites where solid waste 
generated during routine reactor operations (contaminated rags, filters, clothing, equipment, disposable supplies, 
etc.) was buried. In each of the operating areas, some of the contaminants introduced into the soil through these 
practices have migrated to the ground water, which is relatively close to the surface in the 100 Area. 

The current baseline reflects a remediation strategy designed to remove contaminants from the surface and 
subsurface of the 100 Area and restoring it to a condition that does not preclude any surface uses and is consistent 
with standards for Residential use. Further, the estimate reflects treatment of specific plumes of contaminated 
ground water threatening the Columbia River, but does not include treating ground water to reduce contamination 
to comply with current drinking water standards. Use of the ground water beneath the 100 Area is assumed to be 
restricted for the foreseeable future. 
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Restoration program to meet the 2018 Tri-Party Agreement milestone, while accepting these real funding 
constraints through improved performance and partnering with the regulators, Tribal Nations, and stakeholders. 

Environmental restoration activities have been under way at Hanford since 1987. The initial emphasis has been on 
stabilizing sites with contamination posing near-term, more severe health risks, while concurrently seeking to 
characterize the extent of contamination in other areas. To date, the Environmental Restoration program has 
successfully completed all required measures to contain surface contamination in a stable form, while continuing 
its monitoring and maintenance activities until it can remediate these sites. In addition, all known contaminated 
areas, ground-water plumes, and surplus buildings have received at least preliminary characterization, and the level 
of contamination for many sites and plumes has been thoroughly defined. In several instances, sites or plumes 
have been designated to require no remedial action, and No Further Action Records of Decision have been 
received or are expected in the near future. 

As the Department has stabilized and characterized high-risk sites, it has shifted the emphasis of its environmental 
restoration activities to designing and implementing remediation. To date, the Department has completed 
remediation at several sites across the 1,450 square kilometers (560 square miles) of the Hanford Site, and is now 
focusing its efforts on the more numerous and heavily contaminated sites within Hanford's main operating areas. 

The remediation strategy currently assumed for these areas involves removing most surface contamination from the 
region along the Columbia River and near the City of Richland. The Department will move contaminated waste 
materials to the Central Plateau for disposal in the Environmental Restoration Disposal Facility. This waste, as 
well as other contamination within the Central Plateau, will be contained and controlled in place. 

The Environmental Restoration program will also decontaminate and decommission all existing contaminated 
buildings across the site. This effort will require disposition of more than 300 buildings currently in the surplus 
facility inventory, as well as more than 500 other buildings that will transfer to Environmental Restoration for 
decommissioning from the Nuclear Material Facility Stabilization program. 

Major Baseline Report Environmental Restoration Activity Milestones 

Site-wide 

100 Area 

200 Area 

300Area 

400 Area 

TASK 

Submit Columbia River Impact Assessment 

N-Reactor Deactivation 
Pre-Record of Decision 
Remedial Action 
Decommissioning 

Environmental Restoration Disposal Facility Operational 
Nontank Areas Site Investigation 
Remedial Action 
Decommissioning 

Pre-Record of Decision Site Investigation 
Remedial Action 
Decommissioning 

Remedial Action 
Decommissioning 

COMPLETION DATE 
Fiscal Year 

1996 

1997 
1998 
2016 
2038 

1996 
2024 
2038 
2048 

1997 
2038 
2045 

2038 
2047 

Managing waste materials removed during site remediation and building decommissioning is substantially 
addressed by the Environmental Restoration Disposal Facility; the overwhelming bulk of waste materials is low
level mixed waste, which will go to the facility for disposal. Sanitary waste will be disposed of in the City of 
Richland landfill. Hazardous waste is sent to commercial facilities; the cost of this offsite treatment and disposal is 
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ENVIRONMENTAL RESTORATION 

The Environmental Restoration program is responsible for remediating Hanford's environmental contamination. 
The remediation strategies and cost estimates described in this document are consistent with the end states 
described in the Future Use section of this report (i.e., current planning for 100 Area soil remediation is to a 
residential standard, which would allow the end-state use described in the Future Use section.). This estimate 
addresses all known contaminated surface, subsurface, and ground-water sites, as well as all existing buildings 
expected to require decontamination and decommissioning. This estimate does not address any existing or 
potential contamination in the Columbia River or long-term surveillance and monitoring activities required after 
FY 2070. 

ENVIRONMENTAL RESTORATION MAP 

100·K 

~ Research Reactor 

~ F'roceuing Plant 

tt. Plutonium Production Reactors 

fiiB Contaminated Support Building 

__ail Contaminated SoU and Wasta 
liilli1 to be Excavated (1000m3) 

.. $.~Contamination (1000m2) 
~ Contained in Place 

~~~::~~~~~·'· 
//// Hanford Site B~Jundary 

100.H ... ·... 
100.F 

Kennewick 

Further this estimate and its accompanying schedule reflects constrained funding and does not support remediation 
of all surface soil and ground water operable units by 2018. However, it is the goal of the Environmental 
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Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiUil auu~ lUlU au~ a auau aua~ auau 
PUR EX facilities (Transition) 

Deactivation 16,276 
300 Area/SNM 

Deactivation 3,852 
Post-Deact. Surveil. and Maintenance 497 1,197 1,139 699 699 699 

B Plant/WESF 
Post-Stab. Surveil. and Maintenance 5,864 9,773 5,864 
Deactivation 2,042 3,605 
Post-Deact. Surveil. and Maintenance 1,200 2,000 2,000 1,600 

Fast Flux Test Facility 
Deactivation 42,635 3,129 

PFP 
Stabilization 88,502 32,289 
Post-Stab. Surveil. and Maintenance 26,295 39,468 40,447 51,947 68,552 38,983 
Deactivation 18,770 
Post-Oeact. Surveil. and Maintenance 

Future Projects 
Pre-Stab. Surveil. and Maintenance 224 1,909 4,208 3,308 929 589 
Post-Stab. Surveil. and Maintenance 135 1,001 1,494 464 
Deactivation 772 7,408 11,804 3,853 
Post-Deact. Surveil. and Maintenance 157 1,451 268 

Direct Program ManagemenUSupport 66,323 63,679 63,595 59,754 53,006 47,022 39,599 

rgta' ?lft QA§ 133 A?? 117 AA§ 11§ 8?? 1?? Za' 'a' 8§1 '9? §'§ 

g;iUil iUdU a~~ lllaU iUII lUlU IIIII ~-,1&11" 
PUR EX facilities (Transition) 

Deactivation 81,378 

300 Area/SNM 
Deactivation 19,260 
Post-Oeact. Surveil. and Maintenance 24,658 

B Plant/WESF 
Post-Stab. Surveil. and Maintenance 107,507 
Deactivation 28,235 
Post-Deact. Surveil. and Maintenance 34,000 

Fast Flux Test Facility 
Deactivation 228,821 

PFP 
Stabilization 603,953 
Post-Stab. Surveil. and Maintenance 1,328,458 
Deactivation 28,155 234,625 
Post-Deact. Surveil. and Maintenance 800 4,000 

Future Projects 
Pre-Stab. Surveil. and Maintenance 445 58,060 
Post-Stab. Surveil. and Maintenance 86 270 17,250 
Deactivation 903 1,665 132,023 
Post-Deac!. Surveil. and Maintenance 235 42 168 t1,606 

Direct Program ManagPmenUSupport 35,185 31,281 27,789 24,678 2,559,357 
Wtel '5 gga aa 'a' gzpaz ?4 ft?A s•zalep 
• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

Direct Program Management/Support 

Nuclear Material and Facility Stabilization program management and support provides centralized program/project 
management to plan, execute, and control the program baseline. This program element also includes safeguards 
and security support, coordination of environmental compliance activities, systems engineering, communications 
support, management of special nuclear material and spent nuclear fuel, conduct of operations support, and 
payments to the State of Washington. This report assumes the fraction of costs associated with future program 
management activities to remain constant and does not expect changes to affect significantly the present program 
management approach. 

The program management and support costs reflect all contractor costs associated with performing these activities. 
All federal salaries, benefits, office supplies, and travel are also included in the costs for program management and 
support. 
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FY 2028. The report further assumes Hanford will obtain sufficient transportation priority to complete these 
shipments to the Hanford High-Level Waste Immobilization Facility in three years. When all the plutonium has 
been removed, the Department will deactivate the facility. 

DEACTIVATION 

The life-cycle costs for the Plutonium Finishing Plant cannot be estimated accurately until a decision is made on 
the ultimate disposition of plutonium. The cost profile includes costs for life-cycle extension capital 
improvements. Stored plutonium will be transported to the onsite High-Level Waste Immobilization Facility from 
FY 2025 through FY 2028. The facility will be modified to accept the plutonium in its stored packaging and to 
perform the necessary blending. This report assumes there will be no post-plutonium storage mission for the 
facility after FY 2028. The remaining portions of the facility involved with plutonium storage will be deactivated 
between FY 2029 and FY 2033. This report has estimated final deactivation costs and waste volumes by 
modeling. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

This estimate assumes surveillance and maintenance will continue to FY 2037. Small amounts of waste are 
expected to be generated and they will be sent to the Central Waste Complex. 

Future Projects (Additional Transfer/Scheduling Units) 

The Hanford buildings not currently assigned to a deactivation project but assumed by the Hanford Operations 
Office to require eventual deactivation by the Nuclear Material and Facility Stabilization program are assigned to 
"future projects," based primarily on their geographic locations. The number of contaminated and uncontaminated 
buildings in each project, and the date by which deactivation activities are assumed to be completed, are shown in 
the Facility Deactivation Future Projects Summary Table. For the purposes of this report, the net cost for 
deactivation and/or demolition for noncontaminated buildings is assumed to be zero, based on the assumption 
private industry will purchase or lease some of these buildings. The income from these purchase and/or lease 
agreements is assumed to offset the cost of demolishing the clean buildings with no future use. For the 
contaminated buildings in the future projects, the Nuclear Material and Facility Stabilization program deactivation 
cost estimates were generated by parametric models. The decontamination and decommissioning cost estimates for 
these buildings are included in the discussion of Environmental Restoration at the Hanford Site. 

Facility Deactivation - Future Projects Summary Table 

Contaminated Uncontaminated 
Project Deactivation Completed Buildings Buildings 

1100 Area FY 2019 10 19 

300 Area Non-Fuel Supply FY 2025 32 227 

3000 Area FY 2023 7 31 

400 Area FY 2025 7 62 

600 Area FY 2021 II 180 

B Plant (future) FY 2027 10 28 

General Landlord Not applicable 0 205 

Plutonium Finishing Plant (future) FY 2039 2 8 
Plutonium-Uranium Extraction Facility (future) FY 2029 5 83 
Reduction-Oxidation Plant FY 2031 0 6 
Site Support Facilities FY 2033 15 113 

TPlant FY 2042 I 12 
U Plant FY 2037 3 7 
Total 104 981 
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above). Throughout the operational lifetime of the primary processing facility, the spread of contamination was an 
ongoing problem. 

Hanford has been consolidating unirradiated plutonium and highly enriched uranium fuel elements and feedstocks 
at the Plutonium Finishing Plant for several years. The final shipment of unirradiated fuel from the Fast Flux Test 
Facility will complete this consolidation activity. This report assumes the site will continue to store special nuclear 
material at the Plutonium Finishing Plant and the plant has no mission other than storage of this material. 

PRE-DEACTIVATION/STABILIZATION SURVEILLANCE AND MAINTENANCE 

Plutonium will be stored at the Plutonium Finishing Plant pending a national decision on plutonium disposal. 
Until that decision has been made, however, the plant must maintain security over the plutonium at all times. For 
planning purposes, this report assumes the plant's storage mission will continue until FY 2025, and shipment to a 
repository for disposal will occur from FY 2025 through FY 2029. The operating costs will not decrease until all 
of the plutonium has been shipped. 

The plant's infrastructure is beyond its design lifetime and, thus, is expensive to maintain. The Department plans 
facility upgrades and future repackaging of the plutonium to meet the objectives of Defense Nuclear Facilities 
Safety Board Recommendation 94-1, to resolve issues of the Secretary's Plutonium Vulnerability Assessment, and 
to achieve proper storage of all plutonium. The Department expects to complete these activities, which include 
stabilizing reactive compounds in glovebox storage and all plutonium stored in the vaults, in FY 2002. 

The Department's Office of Defense Programs partially funds the cost of storing the plutonium; the Nuclear 
Material and Facility Stabilization program bears the remaining facility costs. The cost of storing this plutonium 
has historically been approximately $33 million per year. This estimate does not include the cost of disposing of 
the inventory of materials stored in the Plutonium Finishing Plant. 

STABILIZATION 

Stabilization activities are currently under way to reduce the risk associated with storing plutonium in the 
Plutonium Finishing Plant. Because the Department will continue to store special nuclear material in the plant, this 
report does not expect post-stabilization surveillance and maintenance costs to decrease appreciably. Stabilization 
activities include removing selected ventilation ducting and process piping and this report assumes the removal 
activity will extend through FY 2002. Direct costs for stabilization and duct remediation activities will be nearly 
$9 million in FY 1996. 

The Department expects the following waste types to be generated at the Plutonium Finishing Plant during the 
stabilization phase: transuranic waste, low-level mixed waste, low-level waste, and hazardous waste. Transuranic 
waste will be sent to the Transuranic Waste Storage and Assay Facility. Low-level mixed and low-level waste will 
be sent to the Central Waste Complex. Hazardous waste will be transferred to the Waste Management program for 
disposal. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

This report assumes post-stabilization activities for this project will be a combination of deactivation, stabilization, 
and safe storage. It assumes the Plutonium Finishing Plant complex will be readied to implement the Record of 
Decision from the plant's stabilization Environmental Impact Statement; all safety boundary systems and necessary 
plant systems and equipment will be maintained; inventories of reactive material (for example, scrap currently held 
in glove boxes) will be stabilized; vault storage will continue to receive, store, and ship special nuclear material; a 
laboratory capability sufficient to support the storage and deactivation activities (for example, sample 
characterization, etc.) will be maintained; and the infrastructure will be maintained to prevent any inadvertent 
release of special nuclear material. This report also assumes deactivation of the Plutonium Finishing Plant 
production facilities will be completed in FY 2007 and minimal surveillance and maintenance will be required 
after this date. It is assumed that the facilities required for safe storage of plutonium will remain operational until 
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POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

The Department will transfer deactivated facilities to the Environmental Restoration program where they will be 
decontaminated and decommissioned or transferred for reuse. The presence of activated materials may delay 
decontamination and decommissioning for up to 20 years. The facilities will require minimal surveillance and 
maintenance and, wherever possible, will be unoccupied. 

Plutonium Finishing Plant Project 

The Plutonium Finishing Plant complex is located in the 200-West Area. Its original mission was plutonium 
processing, storage, and support operations. The complex includes nine major buildings and structures in a 
double-fenced security enclosure, as well as 38 other less contaminated buildings and structures. 

The principal structures are the Plutonium Finishing Plant (Building 234-5Z) and its main supporting buildings, the 
Waste Treatment Facility (241-Z) and the Exhaust Ventilation Building (291-Z). These buildings were completed 
between 1949 and 1953. The 234-5Z Building is approximately 153 meters long and 55 meters wide (500 feet by 
180 feet). It extends from 3 meters (9.5 feet) below grade to 14 meters (46.8 feet) above grade. It houses the 
plutonium processing operations, as well as the major service and support facilities, the Analytical Laboratory, the 
Plutonium Process Support Laboratories, and the Standards Laboratory. 

The Waste Treatment Facility Building (241-Z) was added in the 1970s. It is approximately 6 meters wide, 28 
meters long, and 6.5 meters high (20 by 92 by 22 feet). It consists of a metal enclosure building to cover five 
separate underground ventilated cells, each containing a 20,000-liter (5,280-gallon) tank where liquid waste 
generated in the Plutonium Finishing Plant accumulated before being transferred to the tank farms. 

The Exhaust Ventilation Building (291-Z) houses the exhaust ventilation and other support services, such as 
instrument air, emergency exhaust steam turbine ventilation, and cooling water support to the other buildings. It is 
22.5 meters wide, 43.5 meters long, and 7 meters high (74 by 143 by 23 feet). 

Other facilities, such as the 232-Z, 236-Z, 2736-Z, and 2736-ZB buildings, were constructed over the years in 
response to additional requirements for increased production, laboratory space, and storage. Of these, only the 
Analytical Laboratory, the Plutonium Process Support Laboratories, the Standards Laboratories, the Shipping and 
Receiving Complex, the storage vaults, and the newly constructed Low-Level Waste Treatment Facility have 
ongoing missions. The other facilities are in standby mode or are awaiting cleanout. 

The site uses the Plutonium Finishing Plant to store special nuclear materials from previous activities. Its current 
inventory includes over 4,000 kilograms (4.4 tons) of plutonium. Special nuclear material contaminates some of 
the infrastructure, the soil, and the immediate environment around the plant. The plant also contains over 
4,600 liters (1 ,215 gallons) of solutions containing plutonium (included in the 4,000 kilograms [4.4 tons] described 
above). Throughout the operational lifetime of the primary processing facility, the spread of contamination was an 
ongoing problem. 
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Principal structures associated with the Fast Flux Test Facility include the Fuel Storage Facility, the Reactor 
Containment Building, three dump heat exchangers, two auxiliary equipment buildings, a control building, and the 
reactor service building. The Fuel Storage Facility is a 1, 133-square meter (12,200-square foot) facility connected 
to the Reactor Service Building. It contains a carbon steel storage vessel capable of storing up to 466 spent fuel 
assemblies from the reactor. 

The Reactor Containment Building is a cylindrical carbon steel reactor containment vessel, nearly 57 meters (187 
feet) high and 41 meters (135 feet) in diameter. A reactor vessel inside the building is approximately 13 meters (43 
feet) high, with an inside diameter of 6 meters (20 feet). When the reactor was in either an active or a standby 
mode, all ancillary facilities were operational. Fuel was present and sodium is currently present in the reactor 
vessel, fuel and sodium are in the interim decay storage vessel, and the Fuel Storage Facility vessel. Sodium is 
also present in the three primary and secondary cooling loops. The facility contains approximately 984,000 liters 
(260,000 gallons) of bulk sodium. Nuclear materials include 385 fuel assemblies. Some are highly irradiated, 
others are "green" (unirradiated), but all contain plutonium and uranium. 

PRE-DEACTIVATION/STABILIZATION SURVEILLANCE AND MAINTENANCE 

While the facility was operating, annual operating costs were approximately $80 million. From April 1992 until 
December 1993, when the Fast Flux Test Facility was in a standby mode, annual costs were reduced to 
approximately $60 million. 

DEACTIVATION 

In December 1993, the Department ordered the Fast Flux Test Facility to go directly from standby condition to a 
deactivation phase, without a stabilization phase. When completed, this process will place the facility in a 
radiologically and industrially safe shutdown condition. The Fast Flux Test Facility and most ancillary support 
facilities located inside the security fence will be deactivated. Only the Maintenance and Storage Facility, 
Protected Area Maintenance Facility, Operations Support Building, water pump houses, water storage tanks and 
wells, and other infrastructure support systems will remain operational. Deactivation assumes facilities must have 
a safe and environmentally secure configuration that can be maintained for 20 years after deactivation is complete. 

Fuel was removed from the reactor vessel in April 1995 and construction of a sodium storage facility began in 
October of that year. Irradiated fuel will be washed and placed in above-ground dry storage casks, which will be 
stored in an interim storage area constructed adjacent to the Fast Flux Test Facility. Ultimately the Department will 
transfer the storage casks to the 200 Area for storage until final disposition. 

While specific criteria for transfer to the Environmental Restoration program are being developed, work is 
proceeding based on a facility transition plan that assumes a number of activities. Unirradiated and nonself
protecting irradiated fuel will be placed in interim storage at the Plutonium Finishing Plant; sodium systems will be 
drained; auxiliary systems will be shut down; and bulk sodium will be stored in the Sodium Storage Facility until it 
is converted to a form suitable either for disposal or for further use. 

Sanitary waste, hazardous waste, and low-level waste will result from the deactivation. Sanitary waste will be 
disposed of in a landfill; low-level waste will be transferred to the Waste Management program; and hazardous 
waste will be disposed of offsite at permitted facilities. Liquid metal (sodium) removed from the reactor cooling 
system will be placed in interim storage onsite pending its final use or disposition. Liquid metal remaining in the 
plant systems will be allowed to freeze for later disposition during decontamination and decommissioning. Based 
on the current schedule, the plant will complete deactivation by FY 2002. 
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Planned/completed stabilization activities include deactivating systems; removing hazards such as acid waste; 
reducing effluent flows; removing equipment such as nine 30,300-liter (8000-gallon) vertical chemical tanks, 
piping, conduit, ductwork, and spare parts; and reducing internal and external radiological contamination zones. 

The current operating cost for these facilities is approximately $30 million per year. The Department cannot 
substantially reduce surveillance and maintenance until it removes or stabilizes all the hazardous and radioactive 
source terms and reconfigures plant systems. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Safe storage costs at the Waste Encapsulation and Storage Facility will increase because the Department must add 
new support systems as the facility is isolated from B Plant. Approximately $11 million of upgrades are required 
to enable the facility to store the capsules safely until FY 2011. 

DEACTIVATION 

Although the Waste Encapsulation and Storage Facility is currently scheduled for deactivation approximately 
15 years after B Plant, activities at both facilities will focus on reducing the potential mobility of the remaining 
material and reducing or mitigating the radiation and contamination levels. Deactivation is expected to take about 
five years forB Plant and six years for the Waste Encapsulation and Storage Facility. This activity is currently 
planned to begin in FY 2014 and be completed in FY 2019. 

Deactivation activities in both facilities will generate low-level mixed, low-level, and hazardous waste. Low-level 
liquid waste will be sent to the tank farms. Low-level mixed waste will be sent to the Central Waste Complex and 
low-level solid waste and hazardous waste will be sent to the Waste Management Solid Waste program. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

B Plant and the Waste Encapsulation and Storage Facility will be configured so they can be preserved safely for ten 
years after deactivation is complete. The building exteriors will be maintained to the extent needed to meet this 
goal. The Department expects actual costs forB Plant surveillance and maintenance following deactivation to be 
only ten percent of the pre-deactivation costs. 

Waste generated during this phase will include small amounts of low-level mixed waste, low-level waste, and 
hazardous waste. Low-level liquid waste will be sent to tank farms. Low-level mixed waste will be sent to the 
Central Waste Complex and low-level solid waste and hazardous waste will be sent to the Solid Waste program. 

Fast Flux Test Facility Project 

The Fast Flux Test Facility is a 400-megawatt (thermal), sodium-cooled, fast flux test reactor owned by the 
Department of Energy. "Fast flux" means that the neutrons move faster in this reactor than they do in a typical 
thermal reactor. The Fast Flux Test Facility was designed and operated primarily to test fuels and materials for 
advanced nuclear power plants. The reactor has no current capability to generate electric power. Construction 
began in 1970, initial reactor criticality was reached in February 1980, and unrestricted full-power operation was 
achieved in April 1982. In December 1993, the facility initiated safe shutdown activities. 

The Fast Flux Test Facility Project includes the Fast Flux Test Facility reactor building and various ancillary 
buildings, the 308 Building (Fuels Development Laboratory), and the 309 Building (Plutonium Recycle Test 
Reactor). The Department deactivated the 308 Building to minimum maintenance mode, except for the removal of 
small quantities of irradiated TRIGA (Training Reactor, Isotopes, General Atomics) fuel and water from the 
TRIGA reactor pool. The 309 Building has been in a minimum cost surveillance mode for several years. The 
Department is now deactivating the building and preparing it for transfer to the Environmental Restoration program 
in October 1998. 
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The 271 B Building, which is a service and office facility, is attached to the north, and center of B Plant. It is a 
reinforced concrete and cement block structure consisting of a basement and three floors. It is 49 meters long, 14 
meters wide, and 18 meters high (160 by 45 by 60 feet). 

Past activities contaminated some of the buildings in the B Plant/Waste Encapsulation and Storage Facility project 
complex and potentially contaminated the soil and environment around the plant. The canyon building does not 
contain transuranic waste, which was removed prior to 1967. The Department expects the residual inventory of 
radionuclides in the B Plant canyon structure to be significant. Radioactive material or residual contamination is 
present in process equipment piping, the ventilation system, the process cells, the cell drain system, and all interior 
surfaces of the canyon. 

Approximately $230 million of additional near-term costs for the B Plant/Waste Encapsulation and Storage Facility 
are captured in the Waste Management program estimates. 

PRE-DEACTIVATION/STABILIZATION SURVEILLANCE AND MAINTENANCE 

B Plant has been in a standby mode since May 1991; no future mission has been identified. The Department 
issued a second shutdown order forB Plant in October 1995. Unlike B Plant, the Waste Encapsulation and 
Storage Facility has an ongoing mission to continue safe storage of the cesium and strontium capsules. The 
continuing operations to ensure the safe storage of the capsules and to manage the substantial residual 
contamination were approximately $42 million in 1989. However, pre-stabilization activities reduced the cost of 
surveillance and maintenance at B Plant by approximately $5 million per year. 

STABILIZATION 

This report assumes B Plant can be isolated from the Waste Encapsulation and Storage Facility and it will be 
transitioned to the Environmental Restoration program in FY 2001, and the Waste Encapsulation and Storage 
Facility will continue, isolated from B Plant, to store cesium and strontium until FY 2013. From FY 2009 through 
FY 2013, the capsules will be transferred to another location onsite, where they will remain until final disposition 
or designation as waste for disposal by the Tank Waste Remediation Systems program. An engineering study is 
under way to determine the best way to isolate the two facilities from each other so they can be deactivated 
independently. Projected costs for this isolation are approximately $8 million. 

Stored Material/Residual Waste 

Location Activity Level Contents 

Waste Encapsulation and Storage 100,000 curies Cesium and strontium 
Facility_ hot cells 

B Plant structure and equipment I 00,000 to 2,000,000 curies Cesium and strontium 

Waste Encafsulation and Storage 53,120,000 curies 1328* cesium capsules@ 40,000 curies 
Facility poo 22,838,000 curies 601 strontium caosules @ 38,000 curies 

High-efficiency particulate air 
filters 

105,000 to 750,000 curies Cesium and strontium 

Stored liquids Not applicable 18,900 liters (5,000 gallons) organic solvents 
contaminated with cesium and strontium 
2,360 kilograms (5,200 pounds) solid cold chemicals 

*Includes 38 capsules not currently stored in the Waste Encapsulation and Storage Facility. 

WASHINGTON 14 



properties) the uranium and chemical residues left in the facilities. Operating costs were approximately $4 million 
in 1991. 

DEACTIVATION 

The Department began to deactivate the 300 Area Fuel Supply Facilities in September 1991. Deactivation involves 
three major activities: characterization; storage and disposal of materials; and shutdown and cleanup of all 
remaining facilities for turnover to the Environmental Restoration program for decommissioning. During 
deactivation, the Department expects to generate hazardous waste, low-level mixed waste, and low-level waste at 
the 300 Area Fuel Supply Facilities. 

At present, the 300 Area Fuel Supply Facilities house 1,900 metric tons of special nuclear material, primarily in the 
form of finished uranium fuel elements, partially finished fuel elements, and billets (uranium metal cylinders used 
as feedstock); 3.4 metric tons of uranium powder; and almost half a metric ton of thorium powder. The 
Department will protect and account for these materials until it can move them elsewhere for storage, alternate use 
or disposal. A program to find beneficial uses for the uranium either inside or outside the Department is under 
way. This report assumes this program will find alternative uses for 75 percent of the current stockpile by FY 
2005. At that time, the remaining uranium will be disposed. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

This report assumes surveillance and maintenance of the 300 Area/Special Nuclear Material project will continue 
through FY 2025. It assumes stored uranium will eventually be relocated to the 400 Area where it will be stored 
until a final disposition decision is made. According to the estimates in this report, final disposition will be 
completed by 2025. 

B Plant/Waste Encapsulation and Storage Facility Project 

The B Plant/Waste Encapsulation and Storage Facility project complex consists of the B Plant canyon, the Waste 
Encapsulation and Storage Facility, and ancillary buildings. The B Plant (221-B) is one of the three original canyon 
buildings at Hanford. The main canyon building is 247 meters (810 feet) long and has 40 cells. It is one of 
Hanford's largest buildings. 

Built between 1943 and 1945, B Plant was initially used to process spent nuclear fuel in support of the Manhattan 
Project. The service and operating portion of the building consists of an operating gallery, a pipe gallery, and an 
electrical gallery. In 1952, B Plant received its first shutdown order. At that point, the facility was 
decontaminated. 

The B Plant was later modified and used to separate strontium and cesium from waste streams from the Plutonium
Uranium Extraction Plant and from stored tank waste. The recovered strontium and cesium were purified, 
concentrated, and transferred to the Waste Encapsulation and Storage Facility, where they were converted into 
solid compounds, encapsulated, and stored. 

The Waste Encapsulation and Storage Facility was added to the west end of B Plant in 1974. This two-story 
facility is 48 meters long, 30 meters wide, and 12 meters high (157 by 97 by 40 feet). It is partitioned into 
eight hot cells (including A Hood), hot cell service areas, operating areas, building service areas, and the storage 
pool area. 

Currently, B Plant supplies deionized water for the large storage pools at the Waste Encapsulation and Storage 
Facility. If a capsule were to leak in these pools, the contaminated water would be stored in B Plant tanks until it 
could be shipped to tank farms. B Plant accepts and stores low-level liquid and solid waste from the Waste 
Encapsulation and Storage Facility. 
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DEACTIVATION 

Personnel are currently deactivating the complex to establish a safe and environmentally secure configuration for a 
1 0-year horizon. The Department used this horizon to predict future maintenance requirements. It represents the 
typical time expected to define, authorize, and initiate the follow-on decommissioning and deactivation activities. 
The Department can then classify the facility as nonoccupied, and proceed with decontamination and 
decommissioning activities. Hazardous and radioactive materials will be removed from the facilities or stabilized 
sufficiently to ensure long-term safety and regulatory compliance. When deactivation is complete, the facilities 
will be locked and maintained with minimum entry requirements for periodic surveillance and maintenance. 

Factors complicating the deactivation of the Plutonium-Uranium Extraction Plant include the immense size of the 
facility, the complex system of contaminated piping and equipment, and the contamination caused by off-normal 
events. In 1956, an off-normal event that involved an instrument line leak caused approximately 76 liters (20 
gallons) of plutonium-bearing solution to contaminate the chemical sewer drain and significant areas within the 
facility. 

During deactivation, the Department will maintain the facility to ensure it is deactivated safely and in compliance 
with regulations. Stakeholders will be actively involved during deactivation. The scope of this deactivation 
mission is defined in the PUREXIU03 Project Management Plan. Deactivation activities include removing 
hazardous and radioactive materials, consolidating ventilation and monitoring equipment, eliminating or modifying 
fire systems, isolating and reducing electrical and water supply services, achieving nonoccupied facility status, and 
attaining a state in which facility safety and environmental protection can be maintained until decommissioning and 
decontamination. 

The waste types being generated as a result of facility deactivation include transuranic mixed waste, low-level 
mixed waste, low-level waste, and hazardous waste. Flush solutions will be concentrated at the Plutonium
Uranium Extraction Plant and sent to tank farms. Solid waste will be sent to the Central Waste Complex. 
Transuranic mixed waste will be sent to the Transuranic Waste Storage and Assay Facility. The Department 
estimates deactivation will cost approximately $81 million and take approximately four years to complete. Current 
annual surveillance and maintenance costs are approximately $34 million. 

POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

This report assumes post-deactivation surveillance and maintenance costs will be in the range of $1 to $2 million 
annually, compared with the current surveillance and maintenance costs of $34 million. The Department will 
remediate all conditions causing the current high-hazard facility status, and relocate workers housed within the 
facility. During this phase, the Department expects the following waste types to be generated at a rate of less than 
10 cubic meters (13 cubic yards) per year: transuranic mixed waste, low-level mixed waste, low-level waste and 
hazardous solid waste. 

300 Area/Special Nuclear Material Project 

The 300 Area/Special Nuclear Material project includes 17 facilities; however, the bulk of the project involves the 
313 Building and the 333 Building. Built in 1943, the original 313 Metal Fabrication Building was used primarily 
to fabricate low enriched uranium nuclear reactor fuel elements for the production reactors on the Hanford Site. 
The fabrication process involved cutting uranium fuel rods and machining them into "slugs," which were coated 
with aluminum. 

Stabilization activities included accumulating over 400 hazardous chemical products; eliminating liquid effluent 
streams to the process sewer; minimizing use of active process water, sanitary water, and steam; disposing of 
salvageable assets and essential fuel production materials; and decontaminating and disposing of equipment to 
mitigate the spread of radioactive contamination. Other activities involved removing, treating, and disposing of 
pyrophoric uranium residues and characterizing (i.e., analyzing it to determine the physical and chemical 
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Nuclear Material and Facility Stabilization Projects and Waste Volume 

WASTE VOLUME GENERA TED 

Project Number of ISI'd~ft &rr::i,~le HLW TRU LLMW LLW HAZ SAN 
Facilities (m3) (ml) (m3) (m3) (m3) (m3) 

(FY) (FY) 

TRANSITION PROJECTS 

PUREX 43 1996 2029 0 10 24 588 9 0 
300 Area 17 1996 2025 0 726 80 1,672 178 0 
B P1ant/WESF 47 1996 2019 0 0 4,020 0 0 0 
FFTF 23 1996 2002 0 4 23 387 36 793 
PFP 47 1996 2037 0 3,945 2,997 7,900 869 1,672,000 

NON-TRANSITION PROJECTS 

Future Projects 185 2003 2039 0 1,300 190 2,300 580 

Plutonium-Uranium Extraction Plant (PUREX) Project 

The Plutonium-Uranium Extraction Plant deactivation project consists of deactivating the canyon building and 
41 ancillary buildings. In the canyon building, which operated from 1956 to 1990, plutonium and uranium were 
chemically separated from reactor fuel elements. Constructed primarily of heavy concrete, the main facility is 
305 meters long, 18 meters wide, and 30.5 meters tall (1,000 feet by 60 feet by 100 feet). It is Hanford's largest 
building. 

PRE-DEACTIVATION/STABILIZATION SURVEILLANCE AND MAINTENANCE 

In 1989, the Department placed the Plutonium-Uranium Extraction Plant on standby status. Irradiated fuel and 
plutonium- and uranium-bearing solutions were present in many dissolver cells, tanks, and piping systems; 779 
irradiated fuel elements were in the fuel storage basin; over 75,000 liters (20,000 gallons) of organics were present 
in many tanks and piping systems; several hundred thousand liters of uranium-contaminated nitric acid were 
present in various tanks and piping systems; and over 295,000 kilograms (350 tons) of cold chemicals were present 
in the facility. Surveillance and maintenance requirements were essentially the same as those required for an 
operating facility. The cost to operate the plant in 1989 was nearly $80 million. 

STABILIZATION 

Cold chemicals, organics, plutonium- and uranium-bearing liquids, and uranium-contaminated nitric acid were 
transferred to safe storage. Where possible, process systems and tanks were isolated. Raw water, steam, and 
instrument air needs were reduced, unnecessary ventilation systems turned off, and gaseous emissions and effluent 
stream discharges reduced or eliminated. By 1992, when standby status was achieved, operating costs had dropped 
to approximately $50 million per year. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Over 800 preventive maintenance and 1 ,900 calibration activities were being performed along with round-the
clock surveillance of over 3,600 instruments to ensure the maintenance of a safe, stable facility. The existing 
operational safety requirements could not be relaxed substantially because of the presence of plutonium, uranium, 
fuel, organics, acids, and other cold chemicals. The cost to keep the plant in a safe, stable standby mode was 
approximately $45 million in 1993. 
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Facility. All Hanford buildings not currently assigned to a deactivation project but assumed to require eventual 
deactivation are assigned to future projects. 

These deactivation projects and their future life-cycle costs include five stages: pre-stabilization surveillance and 
maintenance, stabilization, post-stabilization surveillance and maintenance, deactivation, and post-deactivation 
surveillance and maintenance. A significant step in the deactivation process is the removal of special nuclear 
materials and contaminants from the facility. 

In general, "stabilization" refers to the early stages of the deactivation process when nuclear materials and 
contaminants are prepared for storage and/or removed from the facility. "Deactivation," which follows 
"stabilization," involves removing radioactive and hazardous materials, shutting facility systems down, and de
energizing equipment to reduce potential hazards and minimize surveillance and maintenance costs. 

Even the most complex facilities can normally be deactivated in five years or less. Exceptions include facilities 
such as the Plutonium Finishing Plant, which will be used for long-term storage of plutonium, and the Waste 
Encapsulation and Storage Facility, which will be used for temporary storage of cesium and strontium capsules. 
Deactivation of existing facilities is expected to continue during the next 25 years. Over that time, the 
Environmental Management program will construct other facilities to support the cleanup effort, which will at 
some point require deactivation, decontamination, and decommissioning. 

Costs for activities associated with any high-level waste or spent nuclear fuel will appear in the Waste Management 
program estimates. For costs associated with transuranic, low-level mixed and low-level waste, the Nuclear 
Material and Facility Stabilization program estimate includes characterization, packaging, and transportation costs. 
Treatment, storage, and disposal costs are included in the Waste Management program estimates. All program 
costs associated with hazardous and sanitary waste appear in the Nuclear Material and Facility Stabilization 
estimate. The costs shown are "best current estimates" and are not intended to be "budget quality". 
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NUCLEAR MATERIAL AND FACILITY STABILIZATION 

The Nuclear Material and Facility Stabilization program focuses on moving Hanford facilities from a high-risk, 
highly contaminated state to one that allows safe decontamination and decommissioning. The program's primary 
mission is to reduce health and safety risks. Recent studies and external recommendations, such as the Plutonium 
Vulnerability Assessment and the Defense Nuclear Facilities Safety Board Recommendation 94-1, have 
highlighted the need for expedited deactivation of these facilities, while complying with all laws and applicable 
orders. The Department must work in accordance with the Code of Federal Regulations, the Tri-Party Agreement 
Chapter 14, which applies to facility transitions, applicable environmental laws such as the National Environmental 
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Policy Act, the Resource Conservation and Recovery Act, the Comprehensive Environmental Response, 
Compensation, and Liability Act, worker safety regulations (such as the Occupational Safety and Health 
Administration), Department of Transportation regulations, Department of Energy Orders (5480 series, 5633.3B, 
5400.1), the Washington Administrative Code, and the Revised Code of Washington. Because of the complexity 
of complying with frequently overlapping requirements, the Department analyzed and converted these drivers into 
a customized set of Standard Requirement Identification Documents, which it uses in the day-to-day management 
of the transition projects. 

At present, the Nuclear Material and Facility Stabilization program is engaged in five major deactivation projects at 
Hanford. Each is in a different stage of completion, and each presents a myriad of technical and management 
challenges. The major projects are: the Plutonium-Uranium Extraction Plant, the Plutonium Finishing Plant, 
B Plant/Waste Encapsulation and Storage Facility, 300 Area/Special Nuclear Material and the Fast Flux Test 

WASHINGTON 9 



This report also assumes internal areas are Open Space with Restricted Access and the land will be restored to a 
condition compatible with wildlife habitat and occasional Recreational use. Access may be restricted in buffer 
zones around nuclear facilities to ensure human health and safety, and use of the ground water is assumed to be 
restricted, and control will be maintained by the Department. 

rz.::l Controlled Access 

• lndust~al 

c:J Recreational 

D Open Spaos!WIIdllte Management 

••••• Boundary of Fitzner-Eberhardt A~d 
Lands Ecology Resarva 

"" / "· Hanford Site Boundary 

FUTURE USE MAP 

HAMMER 
(Hazardous 

Materials 
Management 

and Emergency 
Roaponao) 

11 00 Area South 

The land encompassing the current 300,400, 1100, and 3000 Areas is assumed to be held for Industrial use, as are 
the sites already reserved for commercial power generation plants, the Laser Interferometer Gravitational-Wave 
Observatory, and the Hazardous Materials Management and Emergency Response Training Center. Remediation 
of the 1100 Area has been completed. This report assumes that the 300 and 400 areas will be remediated to 
standards compatible with Industrial use. In most instances, contamination will be removed from the surface and 
subsurface soils and ground-water use will be restricted, and control will be maintained by the Department. 

While the report assumes the land use for the Central Plateau (200 Area) will be designated as Controlled Access, 
it also assumes portions of this area will be held exclusively for the disposal, containment, and management of 
waste, and other compatible uses. It is assumed the Department will use this land for these purposes and will 
maintain this area in a stable, safe condition for the foreseeable future. Surface and subsurface contaminants will 
be contained in place, waste disposal areas will be contained and controlled, and major facilities will be entombed 
in place. Therefore, the waste management areas within the Central Plateau are designated Controlled Access. 
This report assumes use of the ground water under this area will be restricted indefinitely and control will be 
maintained by the Department. 

WASHINGTON 8 



soils and have contaminated about 520 square kilometers (200 square miles) of ground water. While much of this 
contamination is below drinking water standards, 11 contaminants (tritium, carbon tetrachloride, chromium, 
nitrates, cobalt, strontium, cesium, technetium, iodine, plutonium, and uranium) exist at levels that exceed these 
standards at various locations across the site. 

Prior to 1970, solid waste contaminated with hazardous chemicals, plutonium, or low-level waste was disposed in 
burial trenches. The burial trenches continued to be used for waste with hazardous chemicals from 1970 to 1986. 
After 1970, most of the plutonium-contaminated waste was placed into partially lined underground vaults or 
surface trenches designed for easier retrieval. Hanford also has sites in which packaged, low-level radioactive and 
hazardous waste is buried. These packages include drums, boxes, and bags. 

The chemical processing of irradiated fuels generated the largest volume of Hanford's waste. The process 
wastewaters were divided into high-level radioactive alkaline slurries containing heavy metals, organic and 
inorganic salts, uranium, plutonium, and mixed fission products stored in underground waste tanks, and low-level 
waste streams, such as cooling water, condensates, and other similar waste discharged to the ground. 

Contaminated facilities located in the 100, 200, 300, 400, and 600 Areas consist of shutdown production and test 
reactors, chemical separation and processing plants, waste-handling facilities, and various support structures. 
These facilities are contaminated with radioactive and hazardous materials as a result of the various processes 
associated with fuel fabrication, fuel irradiation, and chemical processing, as described previously. 

The Nuclear Material and Facility Stabilization program will need to stabilize and deactivate approximately 360 
facilities before they are transferred to the Environmental Restoration program for decommissioning. 
Approximately 175 facilities have already been assigned to one of five transition projects; the remaining 185 
facilities have yet to be assigned. 

FUTURE USE 

The Department of Energy has initiated the development of a Comprehensive Land Use Plan for the Hanford Site 
to identify existing and planned land uses and accompanying restrictions. The Department will develop this plan in 
concert with its Hanford stakeholders. The process of selecting specific uses will not be complete for several years. 
Therefore, the programs and cost estimates described in this report reflect current assumptions about future uses for 
the major areas of the Hanford Site and the current strategy for remediating each area to an end state compatible 
with that assumed use. 

This report assumes the Columbia River corridor up to the high-water mark and the North Slope sections are 
classified as Recreational. The surface, subsurface, and ground water associated with the North Slope have already 
been remediated to a condition that does not preclude any land use. 

This report assumes the Fitzner-Eberhardt Arid Lands Ecology Reserve is classified as Open Space with Restricted 
Access. The surface and subsurface of the Ecology Reserve, including Rattlesnake Mountain, have been 
remediated to a condition that does not preclude any land use. This report assumes use of the ground water is 
restricted, and the Department will maintain control of it because its use could affect the behavior of ground water 
in other parts of Hanford. 

This report assumes the 100 Area to be Open Space with Restricted Access. It assumes the area along the southern 
shoreline of the Columbia River will be restored to a condition compatible with uses such as recreation, wildlife 
preserves, and historical/cultural preservation. The Environmental Management program will remove 
contamination in surface and subsurface soils, as well as contamination that threatens the Columbia River. This 
report assumes the use of the ground water will be restricted, and control will be maintained by the Department. 
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plutonium. N Reactor, which became operational in 1963, was used for both plutonium production and steam 
generation. In addition to the production reactors, there were two test reactors. The Plutonium Research Test 
Reactor is located in the 300 Area, and the much larger Fast Flux Test Facility reactor is in the 400 Area. These 
test reactors were used in fuel materials, isotope production, and power research. 

After the fabricated fuel had been irradiated in the production reactors, the fuel slugs were chemically separated in 
the 200 Area where the plutonium was extracted. The processing buildings included the Plutonium-Uranium 
Extraction Plant, where spent fuel was processed to extract plutonium and unused uranium; the Uranium Oxide 
Plant, where uranium nitrate was converted to uranium oxide powder for recycling; and the Plutonium Finishing 
Plant, where plutonium metal was fashioned. In addition, Hanford used the B Plant for bismuth phosphate 
processing and separation and purification of cesium and strontium for encapsulation; C Plant (Hot or Strontium 
Semiworks) for separation and process development; S Plant (Reduction-Oxidation Plant), for separation through 
solvent extraction; T Plant for bismuth phosphate process separation and subsequent use as a decontamination and 
repair facility; and U Plant for chemical separation and processing. 

Beginning in 1964, the Department sharply curtailed plutonium production in response to the nation's changing 
defense needs. By 1971, eight of the nine production reactors had been shut down and by 1972, all related fuel 
separation facilities, including the Plutonium-Uranium Extraction Plant, had ceased operations. In the early 1980s, 
the Department briefly restarted the Plutonium-Uranium Extraction Plant and the Uranium Oxide Plant; however, 
these plants are now permanently shut down. 

As a result of the reduction of plutonium production activities, the resources and capabilities of the Hanford Site 
were refocused toward developing nonmilitary applications of nuclear energy. In the 1970s, the Energy Research 
and Development Administration, a predecessor to the Department of Energy, emphasized energy research 
programs, including solar, geothermal, and advanced systems; fossil energy; national security; conservation; energy 
policy analysis; and resource assessment. During this period, the full-size advanced test reactor, and the Fast Flux 
Test Facility were used for large-scale nuclear fuels testing in support of nuclear energy research. 

In 1989, the defense-related plutonium production mission at Hanford was replaced by the environmental 
management mission. By that time, production practices had resulted in the discharge of contaminated liquids into 
the soil, ground water, and Columbia River; the disposal of solid waste throughout the area; and the accumulation 
Of two-thirds of the nation's stored weapons-related radioactive waste. 

Also in 1989, the Hanford Site was placed on the National Priorities List under the Comprehensive Environmental 
Response, Compensation, and Liability Act (also known as Superfund). Since that time, the Department has been 
committed to remediation and waste management to decrease potential risks to the site's work force, the public, 
and the environment. 

n.e Department stores contaminated material, scrap, and liquid byproducts in 1,391 locations, including high-level 
and low-level liquid waste in storage tanks in the 200 Area. Environmental contamination is found in surface and 
subsurface soils. In addition, liquids (principally liquid low-level waste effluents) have been discharged into the 
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The U.S. Government established the Hanford Engineering Works in 1943 to support the nation's war-time effort 
to produce plutonium for the world's first nuclear weapons. In 30 months, the Manhattan Project built three 
reactors, three chemical processing plants to recover plutonium from irradiated fuel, and 64 underground storage 
tanks. It also built a production reactor fuel fabrication facility and other support facilities. 

The production of plutonium at Hanford involved three steps: 1) fuel fabrication, in which uranium was fabricated 
into fuel elements in the 300 Area of the site; 2) fuel irradiation, in which fuel elements were irradiated in nuclear 
reactors in the 100 Area, converting small amounts of the J,Jranium fuel to plutonium; and 3) chemical processing, 
in which the irradiated fuel elements or "slugs" were chemically processed to extract the plutonium in the 200 Area 
facilities. 

The uranium fuel fabrication processes took place in the 313 Metal Fabrication Building and the 314 Press 
Building. The 313 Building was used to machine uranium rods to desired dimensions for use in Hanford's 
reactors, jacket ("can") the sized fuel elements, and test the jackets for proper bonding and sealing. The 314 
Building contained equipment to extrude raw uranium billets into rods and perform final tests on the jacketed 
elements. 

During the 1940s and 1950s, eight reactors were built in the 100 Area. The fuel for these reactors was fabricated 
in the 300 Area. The spent fuel discharged from the reactors was chemically processed to recover uranium and 
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(Thousands of Current Year Dollars) 
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(Five-Year Averages, Thousands of Constant 1996 Dollars) 
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218,085 133,877 117,885 115,922 122,731 131,951 

144,232 151,573 175,265 173,186 190,441 179,767 
1,082,970 957,763 925,960 1,011,461 900,978 536,944 

16,038 10,050 8,670 7,478 6,451 5,565 

14,032 6,998 6,629 6,194 5,935 5,712 

1,475,357 1,260,261 1 234,409 1,314,241 1,226,536 859,939 

eyaga; 2Q4Q 2Q45 2MQ 2Q55 agog 
65,809 33,238 27,937 24,676 

172,879 119,702 105,751 41,414 6,381 6,381 

248,988 569,634 290,744 59,091 51,868 51,868 

4,141 3,572 3,081 1,110 

5,354 5,211 5,087 2,825 1,078 1,078 

497171 731,357 432 600 129119 59,326 59 326 

eyaqzq apz1 agnq agnn agpg agg 

6,381 
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61,177 

• Total Life Cycle is the sum oftheannualcosts in constant FY 1996 dollars. 

FACILITY MISSION 
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5,473,190 

8,349,231 
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364,733 
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In January 1943, the U.S. Army Corps of Engineers selected the Columbia Basin as the location for the nation's 
first full-sized plutonium production operation. Selection criteria developed in 1942 called for a large, remote tract 
of land with room for a manufacturing area at least 1 9 by 26 kilometers ( 1 2 by 16 miles), space for laboratory 
facilities at least 13 kilometers (8 miles) from the nearest reactor or processing plant, and abundant water and 
electricity. The Hanford Site met these criteria. The Manhattan Project soon developed plans to build production 
reactors along the Columbia River (1 00 Area); processing plants and associated facilities on a plateau near the 
center of the site (200 Areas); and the fuel fabrication buildings, laboratories, and other support facilities near the 
site's southern boundary (300 Area). In 1967, the Atomic Energy Commission designated part of the Hanford Site 
an arid lands ecology reserve. 

The current and future mission of the Hanford Site is to manage the facilities and inventories of special materials, 
remedy the environmental contamination caused by decades of activities related to the production of plutonium, 
and support national research efforts in the areas of environmental and other sciences. The site has been under the 
direction of Office of Environmental Management since 1989, and its efforts are now specifically focused on 
minimizing, processing, and storing the backlog radioactive and hazardous waste generated from 1943 through 
1 993; managing spent nuclear fuels and special nuclear material; decontaminating and decommissioning facilities 
no longer required; and developing technologies to clean up Hanford and other environmentally contaminated sites. 
Efforts also include remediating the site, to the extent prac;:tical, to its former state, and managing the site as a 
national resource. The natural and cultural resources of the site will be managed in a manner consistent with Tribal 
rights. All existing facilities will be sold for salvage, decommissioned, or converted for commercial use. 
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HANFORD SITE 

The Hanford Site occupies approximately 1,450 square kilometers ( 560 square miles) of shrub-steppe ecosystem in 
the southeastern part of the State of Washington. The sparsely populated site is the location of archeological sites 
dating back more than 18,000 years. The Columbia River, which forms the Hanford Site's eastern boundary, 
sustains numerous fish and wildlife species, and is the source of irrigation and drinking water to Pacific 
Northwest communities. The river is also significant in the culture of the Tribal people. The City of Richland is 
located at the southeast border of the site and the cities of Kennewick and Pasco are located within 24 kilometers 
( 15 miles) southeast of the site. Approximately 100,000 people occupy these three cities. 

LOCALITY MAP 
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Hanford Site 

WASHINGTON 

Estimated State Total 

(Thousands of Current Year Dollars) 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~ za/Jild/J/JIJ &QQI IQZQ 1111 .. iUI lll'l 
Hanford Site 114751357 112601261 112341409 113141241 112261536 6591939 6411519 

~iQil 1818 I &AI 1818 1811 18118 1811 
Hanford Site 497171 731 357 432,600 129119 59,326 59 326 59 323 

aa~a IQZI i1818 1811 aaaa I all ~~~~ ~Ill 'lill. 
Hanford Site 61 177 50 206,297 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 
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Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Salt Lake City site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX'Ut2 999 3QlQ 32'' a gag 39'§ agag utp ''i'P* 
Envirorvnental Restoration 453 1,002 7,274 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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The Salt Lake City Remedial Action Plan outlined the contaminant distribution and remediation needed. The 
Remedial Action Plan, which requires concurrence by the Nuclear Regulatory Commission, was published in March 
1993. 

The UMTRA Surface Project will conduct surveillance and maintenance of the disposal cell after completion of 
remedial action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and 
Maintenance program in FY 1998. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be developed 
to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Salt Lake City site 
once the Programmatic Environmental Impact Statement is completed. 

This report assumes a demonstrated compliance strategy with additional characterization and the application of 
supplemental standards. This compliance strategy is based on the evaluation of the existing conceptual model. For 
all types of ground-water compliance strategies, once the Nuclear Regulatory Commission determines the site to be in 
compliance with Subpart B of the Environmental Protection Agency Standards and the site is certified, no additional 
long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 2.6 billion liters (700 million gallons), and the 
contaminant plume extends offsite. The ground-water contaminants of potential concern are chloride, fluoride, 
magnesium, manganese, molybdenum, radium-226, sodium, sulfate, and uranium. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compllance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

2003 
2004 
2005 
2005 

Ground water in the shallow unconfined aquifer is contaminated as a result of uranium processing activities. 
Sampling of the lower, confined aquifer system does not indicate site-related contamination of the ground water. 
Limited sediment sampling indicates that the South Vitro Ditch, an irrigation ditch traversing the site, may have high 
levels of molybdenum, while the remaining samples show no adverse effects from site-related contamination. 

Contaminant migration in ground water in the unconfined aquifer west and northwest of the processing site may be 
occurring, but the full extent of contamination is not known because monitoring wells were not established at 
downgradient, offsite locations. Increased concentrations of sulfate and the other indicator parameters in wells on the 
south and east boundaries of the site indicate that contamination of the shallow aquifer is extending into these areas of 
the processing site. 
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percent, and the State is responsible for the remaining 10 percent of these costs (one percent of the total). The 
Nuclear Regulatory Commission concurred on the original agreement and is required to concur on all major 
modifications. 

FUTURE USE 

Residual radioactive materials from the Salt Lake City site were relocated to the Clive disposal site, which is currently 
owned by the State of Utah. Upon Nuclear Regulatory Commission certification, the State will transfer the deed to 
the Clive site to the Federal Government, under the custody of the Department of Energy. It will be monitored and 
maintained in accordance with the Long-term Surveillance Plan approved by the Nuclear Regulatory Commission. 
Under the provisions of the Uranium Mill Tailings Radiation Control Act, public access to the disposal site will be 
restricted. Remedial action at the Vitro processing site was performed under a Remedial Action Agreement with 
Central Valley Water Reclamation Facility. Under the terms of the Remedial Action Agreement, the site will be 
returned to private ownership for beneficial use upon certification of compliance with Subpart B of the Environmental 
Protection Agency ground-water protection standards. Some restricted use will be allowed following certification of 
the surface cleanup. The near-term future use is Recreational, and the long-term future use is Industrial/Commercial. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed, and the source of contamination has been stabilized. However, residual 
milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Yet~r AversgfHI, Thoussnde of Constllnt 1996 Dollars) 

UMTRA Surface 
Assessment 

UMTRA Ground water 
Assessment 
Remeclal Action 

Direct Program Management/Support 

D''M-3999 300§ 

10 

104 215 
2 28 

337 759 

• Total Llftl Cycle is the sum of the annual co1tsln constant FY 1996 dollars. 

Surface Project 

39'9 '9'§ '939 '93' 39'9 

49 

1,596 
149 

5,480 

Remedial action was completed in May 1989 and involved relocating the residual radioactive material from the former 
processing site to the disposal site at Clive, Utah, located 137 kilometers (85 miles) west of Salt Lake City. A total of 
approximately 2,059,600 cubic meters (2,710,000 cubic yards) of contaminated materials was remediated. 
Concurrent with site remediation activities, 118 vicinity properties were remediated. Nuclear Regulatory Commission 
certification of the disposal site is scheduled for August 1997, with Nuclear Regulatory Commission licensing 
expected in January 1998. 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer Site to Grand Junction Projects Office's Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1998 
1998 
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FACILITY MISSION 

The mission of the Salt Lake City mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. The plant was 
originally built during World War IT for the production of aluminum from aluminite. In 1951, Vitro Corporation of 
America acquired the plant to process uranium ore. In 1964, the plant was coh·•erted to produce vanadium. 
Production ceased in 1968 and by 1970, the plant had been dismantled. The site has changed ownership several times 
and is now owned by the Central Valley Water Treatment Facility Board. 

lDOOFm 

3115110115 

SITE MAP 

Salt Lake City 
Mill Site 

N 

The Environmental Management program is responsible for cleaning up surface- and ground-water contamination at 
the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive material 
found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to promulgate 
standards (Code of Federal Regulations, Title 40, Part 192) and the Department of Energy to perform the cleanup. It 
also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license the completed 
disposal cell. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a Cooperative 
Agreement in 1983 with the State of Utah. The agreement outlines the roles and responsibilities of each party. It also 
delineates the cost sharing arrangement that makes the Department of Energy responsible for 100 percent of the 
assessment costs and 90 percent of the remediation costs, and the State responsible for the remaining 10 percent of 
the remediation costs. In addition, the Department of Energy is responsible for paying 90 percent of the State's 10 
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SALT LAKE CITY, UTAH (UMTRA SITE} 

The 52-hectare ( 128-acre) Salt Lake City site is located about 6.4 kilometers (four miles) south-southwest of the 
center of Salt Lake City. An ore-processing mill and ore storage and transportation facilities were located on 
3.2 hectares (eight acres) on the eastern portion of the site. Tailings occupied the remaining 49 hectares ( 120 
acres) with piles up to five meters (1 6 feet) high. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Mexican Hat site. 

Nondefense Funding Estimate 

(Five-YHr Averages, Thousands of Constant 1996 Dollars) 
3"1 19'9 '9'' aeae 393' '919 ures·ue· 

Envlrorvnental Restoration 525 51 48 50 3,367 

• Total Liftl Cycle is the sum of the annual costs in constant FY 1996 dollars. 
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December 1995. The UMTRA Surface Project will conduct surveillance and maintenance of the disposal cell after 
completion of remedial action and prior to its transfer to the Grand Junction Projects Office's Long-Term 
Surveillance and Maintenance program in FY 1997. 

Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be developed 
to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Mexican Hat site once 
the Programmatic Environmental Impact Statement is completed. 

This report assumes a strategy of demonstrated compliance, with additional characterization and the application of 
supplemental standards based on limited-use of ground water. For all types of ground-water compliance strategies, 
once the Nuclear Regulatory Commission determines the site to be in compliance with Subpart B of the 
Environmental Protection Agency Standards and it is certified, no additional long-term surveillance or monitoring will 
be conducted. 

The following milestone dates have been established for planning purposes. 

Major Ground-Water Compliance Project Milestones 

TASK 

Site Observational Work Plan 
Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1997 
1998 
1999 
2115 

Ground water is present in two units beneath the site, the Halgaito Shale Formation and the Honaker Trail Formation. 
There is no ground-water contamination in the Honaker Trail Formation. The ground water in the shallower zone, the 
Halgaito Shale, is contaminated. It occurs over a limited area and ground water in this formation is primarily the 
result of tailings seepage. Controlled by fracture orientation, ground water within the Halgaito Shale flows east at an 
approximate rate of 9 meters (30 feet) per year. Ground water in the Halgaito Shale Formation exceeds the 
Environmental Protection Agency maximum concentration limits for several constituents, including chromium, 
molybdenum, net gross alpha, nitrate, and uranium. This contaminated ground water does not affect domestic wells. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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land. In addition, the Department of Energy is responsible for paying 100 percent of the Tribe's costs. The Nuclear 
Regulatory Commission concurred on the original agreement and is required to concur on all major modifications. 

FUTURE USE 

The Mexican Hat disposal site is located on Navajo Nation land. However, the long-term surveillance of the disposal 
cell is the responsibility of the Department of Energy through a Custodial Access Agreement between the Navajo 
Nation and the Federal Government. Provisions of the Custodial Access Agreement will allow the Department to 
have permanent access to the disposal cell and will likely include restrictions, as necessary, to protect the public 
health, safety, and the environment. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed and the source of contamination has been stabilized. However, residual 
milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Yetlf Averages, Thousands of Constant 1996 Dol/ere) 
f¥1mapgg am 39'9 ams aeag 39'1 amp 

UMTRA Surlace 
Assessment 42 208 

UMTRA Ground Mter 
Assessment 72 16 19 534 
Remedial Action 11 55 

Direct Program Manaseme.-.tSupport 400 51 32 31 2,570 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Surface Project 

Remedial action under the UMTRA Surface project began at the site in 1988 and was completed in February 1995. 
Remedial action involved consolidation of approximately 2 million cubic meters (2.6 million cubic yards) of residual 
radioactive material in place at the bottom of what is now the Mexican Hat disposal cell, followed by placement of 
approximately 703,152 cubic meters (925,200 cubic yards) of residual radioactive material from the Monument 
Valley site in Arizona, for a total of approximately 2,64 7,080 cubic meters (3,483, 100 cubic yards) of residual 
radioactive material. Eleven vicinity properties were remediated concurrently with site remediation activities. This 
report assumes that the Nuclear Regulatory Commission will certify the site in February 1997 and license the disposal 
cell in March 1997. 

Major Surface Project Milestones 

TASK 

Publish the Revised Remedial Action Plan 
Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office's Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1997 

The Mexican Hat Remedial Action Plan outlines the necessary tailings and contaminant distribution and remediation. 
The revised Remedial Action Plan, which requires Nuclear Regulatory Commission concurrence, will be published in 
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FACILITY MISSION 

The mission of the Mexican Hat mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. Texas-Zinc 
Minerals Corporation built the Mexican Hat plant in 1957 and operated it under a lease with the Navajo Nation until 
1963, when it was sold to Atlas Corporation. Atlas operated the mill for two years and shut it down in 1965. When 
the Atlas lease expired in 1970, control of the site reverted to the Navajo Nation. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination at 
the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive material 
found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to promulgate 
standards (Code of Federal Regulations Title 40, Part 192) and the Department of Energy to perform the cleanup. It 
also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup and license the completed 
disposal cell. The affected Tribes will participate in decisionmaking. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a Cooperative 
Agreement in 1983 with the Navajo Nation. The agreement outlines the roles and responsibilities of each party. The 
Department of Energy pays 100 percent of all costs (assessment and remediation) when the UMTRA site is on Indian 
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MEXICAN HAT, UTAH (UMTRA SITE) 

The former Mexican Hat mill and tailings site covered approximately 95 hectares (235 acres) and is located on 
Navajo Nation land at Halchita, Utah, about 2.4 kilometers ( 1.5 miles) southwest of Mexican Hat, Utah. Before 
remedial action, the site contained two adjacent piles of tailings. One covered 10 hectares (25 acres) and the 
other covered 19 hectares (48 acres). The site also contained seven mill buildings and associated debris, a 
concrete pad, contaminated soil, and wind-blown material. 
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1996 Baseline Environmental Mana amant Report · , · . ·". · .· 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Green River site. 

Nondefense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

FJ'ptaggq 'RJ!j aeag aeag 
Envlrorwnental Restoration 988 655 8,215 

• Total Life Cycle is the sum ofthe annual costs in constant FY 1996 dollars. 
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Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be developed 
to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Green River site, after 
completion of the Programmatic Environmental Impact Statement. 

This report assumes a strategy of demonstrated compliance with additional characterization of ground water. The 
Project will apply for a supplemental standards application from the Environmental Protection Agency because the 
ground water is not a current or potential source of drinking water, due to either poor quality or limited quantity. 
Additional data will be collected to fill data gaps and to determine the applicability of the supplemental standards. 
For all types of ground-water compliance strategies, once the Nuclear Regulatory Commission determines the site to 
be in compliance with Subpart B of the Environmental Protection Agency Standards and the site is certified, no 
additional long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water is estimated to be 454 million liters (120 million gallons), and the 
contaminant plume extends offsite. The ground-water contaminants of potential concern are arsenic, manganese, 
molybdenum, nitrate, radium-226, selenium, sodium, sulfate, uranium, and vanadium. There are no known uses of the 
ground water at or near the Green River processing site. The City of Green River uses water from the Green River, 
upriver of the tailings site, for its water supply. 

The following milestone dates have been established for pl~mning purposes. 

Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATE 
Fiscal Year 

1996 
2001 
2002 
2003 
2004 

The Green River is about 610 meters (2,000 feet) west of the site and surface-water samples from the river indicate 
that site-related contaminated ground water is not adversely affecting surface-water quality. The 1994 monitoring 
data for the former processing site area does not indicate significant impacts to ground water in the alluvial sediments 
from uranium processing. However, historical site data indicates that contamination related to the processing site is 
present in the Brown's Wash alluvium. Pools of water that may be created by the discharge of contaminated ground 
water into Brown's Wash are often present downstream of the site. Sediment analysis shows processing site 
contamination in Brown's Wash. Sediment contamination appears to be confined to the immediate vicinity of the 
former processing site. 

Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, document 
control, technical assistance contractor site and technical management, cost and schedule controls, planning and 
preparation of the federal budget, and the Environmental Management Progress Tracking System. 
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percent, and the State is responsible for the remaining 10 percent of these costs (one percent of the total). The 
Nuclear Regulatory Commission concurred on the original agreement and must concur on all major modifications. 

FUTURE USE 

The State of Utah currently owns the site and will participate in decisionmaking. When the Nuclear Regulatory 
Commission certifies the site under the Surface Project, the State of Utah will transfer the deed for the disposal cell to 
the Federal Government, under the custody of the Department of Energy. It will be monitored and maintained under 
Controlled Access in accordance with the Long-Term Surveillance Plan approved by the Nuclear Regulatory 
Commission. Public access to the disposal cell will be restricted. A portion of the processing site that is not used for 
the disposal cell of the residual radioactive material will be dis positioned pursuant to the Uranium Mill Tailings 
Radiation Control Act. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed, and the source of contamination has been stabilized. However, residual 
milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Ground water 
Assessment 
Remedial Action 

Direct Program Management/Support 

FJ''!t3999 
293 

2 
693 

2995 

92 
42 

521 

• Total Ufs Cycle Is the sum ofthe annual costs In constant FY 1996 dollars. 

Surface Project 

?91Q 2911 3MQ 39'6 amp 4 feG'51'* 
1,924 

220 
6,071 

Remedial action began in 1988 and was completed in December 1989. The Nuclear Regulatory Commission certified 
the site in July 1992 and will license it in September 1996. The surface project cleanup involved consolidating and 
stabilizing the residual radioactive material in a disposal cell at the former processing site and included remediating 17 
vicinity properties. Approximately 290,092 cubic meters (381 ,700 cubic yards) of contaminated materials were 
remediated. 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office's Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1996 
1996 

The Green River Remedial Action Plan outlines contaminant distribution and necessary remediation. The Remedial 
Action Plan, which requires concurrence by the Nuclear Regulatory Commission, was published in March 1991. The 
UMTRA Surface Project will conduct surveillance and maintenance of the disposal cell after completion of remedial 
action and prior to its transfer to the Grand Junction Projects Office's Long-Term Surveillance and Maintenance 
program in FY 1996. 
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FACILITY MISSION 

The mission of the Green River mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings that remained after the milling process extracted the uranium. Union 
Carbide built the mill in 1958 and operated it until 1961. Later, the mill buildings were used for assembly of 
missile components for the Utah Launch Complex. The State of Utah acquired ownership of the mill and tailings 
site in 1988. 
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The Environmental Management program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations, Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a Cooperative 
Agreement in 1983 with the State of Utah. The agreement outlines the roles and responsibilities of each party. It 
also delineates the cost sharing arrangement that makes the Department of Energy responsible for 100 percent of the 
assessment costs and 90 percent of the remediation costs, and the State responsible for the remaining 10 percent of 
the remediation costs. In addition, the Department of Energy is responsible for paying 90 percent of the State's 10 
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GREEN RIVER, UTAH (UMTRA SITE) 

The former Green River mill and tailings site covers approximately 3.6 hectares (nine acres) and is located in the 
east-central portion of Utah in Grand County. The site is 1.6 kilometers (one mile) southeast of the City of Green 
River and 113 kilometers (70 miles) west of the Utah-Colorado border. The U.S. Army's White Sands Missile 
Range Utah Launch Complex uses most of the vacant land south and east of the site. 
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UTAH UMTRA SITES 

The Green River, Mexican Hat, and Salt Lake City former processing sites are three of 24 uranium mill processing 
sites designated by the Uranium Mill Tailings Radiation Control Act for remediation by the Department of Energy. 
During the 1960s, private firms processed most of the uranium ore mined in the United States for the Atomic 
Energy Commission, a predecessor of the Department of Energy. Congress passed the Act in 1978 in response to 
public concern regarding potential health hazards from long-term exposure to uranium mill tailings. It 
authorized the Department of Energy to stabilize, dispose of, and control uranium mill tailings and other 
contaminated material at 24 uranium mill processing sites and vicinity properties. For a general discussion of the 
UMTRA Program, see the overview presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 
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FUNDING ESTIMATE 

The following table presents estimated funding information for the Monticello Projects. 

Nondefense Funding Estimate 

(Five-YfJIIT Averages, Thouunds of Constant 1996 Dollars) 
f¥118t3" ag '9'' aug 'PM ame L!feGE!e* 

Envlronnental Restorallon 21,840 109,848 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

The 1996 life-cycle estimate for the Monticello Remedial Action Project is approximately the same as the 1995 
estimate, after taking 1995 expenditures into account. Projected Environmental Restoration program activity costs 
are approximately three percent lower, reflecting a recalculation of project costs and increased efficiencies in project 
activities. This rebaselining reflects more efficient approaches to project staffing, optimization of repository 
construction and mill site remediation, and remediation of some peripheral properties within the mill site. 

Comparison Table 

FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 

Activity Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. - - - - -
Environmental Restoration 133,650 19,890 109,948 -3,812 -3 

Waste Management - - - - -
Landlord - - - - -

Program Management 2 1,497 4,070 - - -
Site Total 135,148 23,960 109,948 -1,240 -1 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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Full-Time Equivalent Composition Table* 

LABOR CATEGORY 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

The Department of Energy currently has in place a Federal Acquisition Requirements-based contract to provide 
management, engineering, and scientific services to the Grand Junction Projects Office in support of Department of 
Energy programs, including the Monticello Projects. This will be replaced by a new small business, performance
based contract for operating the Grand Junction Projects Office Technical Assistance and Remediation contract, 
which will be awarded by July 1, 1996. The new contract will have a three-year base period and two one-year options. 

The Department of Energy recently awarded a $33.2 million subcontract for the construction of the Monticello 
Projects repository, based on a competitive procurement. The contract includes excavation, transportation, placement 
of the contaminated materials in the repository, and backfilling and grading the mill site. 

Future Full· Time Equivalent Needs 

Full-Time Equivalent needs for FY 1999 and FY 2000 will remain at the same level and mix as in FY 1998, although 
at a reduced number because of the completion of the Monticello peripheral properties and the Monticello Vicinity 
Properties Projects. The scope of work for FY 2001 will consist of closeout activities; the mix will primarily consist 
of administrators and other professionals totaling approximately 250 federal and contractor Full-Time Equivalents. 
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Response, Compensation, and Liability Act cleanup effort. The Site-Specific Advisory Board is reimbursed for 
expenses associated with its oversight of the remediation effort. The Department of Energy has agreed in principle to 
provide $40,000 to $60,000 worth of emergency response equipment and/or training to local responders as settlement 
of a stipulated penalty for discharges to Montezuma Creek. No other payments to the local community, the state, or 
federal agencies are planned; nor are any Agreements-In-Principle or grants planned. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current composition of personnel assigned to the project reflects ongoing planning and design remediation 
activities. As the program matures, the composition will gradually shift from engineering personnel to field support 
personnel. Current staffing requirements represent a site-wide mix of federal employees and subcontractors, as 
presented in the table below. The federal work force consists of managers and administrative and professional 
employees. The contractor work force mainly consists of professional staff and labor personnel who conduct the day
to-day site operations and plan and perform the remediation of the site. 
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Environmental Restoration Activities Cost Estimate 

(Five-Yesr Average•, Thou•and• of Con•tant 1996 Dollar•) 

OUt: Mil Tallngs and Mil Slte 
Remedial Action 

OU2: Pe~pheral Properties 
Remedial Action 

OU3: Surlace and Ground Water 
Assessment 

Montlcelo Vlelnlty Properties 
Remedial Action 

Direct Program Management/SLJilPOrt 

17,142 

298 

531 

1,275 
2,395 

39" 

282 

28 

40 

• Total Life Cyc/e/stha sum of the annual costs In constant FY 1996 dollars. 

30'9 

Direct Program Management/Support 

3939 39'' amp I !t'G'F''* 

87,118 

1,630 

2,655 

6,373 
12,174 

The Department is a responsible party with respect to present and past releases at the Monticello sites. The 
Department is also the lead agency responsible for providing resources to implement response actions at the sites. 
The Albuquerque Operations Office has delegated the authority, responsibility, and accountability for overall project 
implementation and contract administration of the Monticello Projects to the manager of the Grand Junction Projects 
Office. The Grand Junction Projects Office manager assigns Department project managers, as well as matrix support 
to the Monticello Projects. Program support includes: health/safety/security oversight, engineering support, 
personnel management and training, administrative support, progress tracking, financial management, site-wide 
environmental data and compliance reporting, stakeholder support/public participation, permitting, and contract 
management. 

The Grand Junction Projects Office provides program management support for all projects within its mission, 
although these activities are not funded separately through a program management account. Program management 
includes developing, managing, and reporting the cost and schedule; developing and implementing project plans; and 
tracking completion of the project tasks in accordance with applicable regulations, Department of Energy Orders, and 
program objectives. Program management activities are tracked and charged to the Monticello Projects budgets; 
however, this report identifies program management costs as 11 percent of the total Environmental Restoration 
budget. 

A community relations program for the Monticello Projects has been developed to encourage public involvement in 
environmental restoration decisionmaking. The goal is to provide understandable, accurate, and timely information to 
interested parties during environmental cleanup activities. The program has established two-way communication 
between the Department and stakeholders and maximized opportunities for public involvement. 

Monthly information and discussion meetings with city, county, and regulatory agencies and Site-Specific Advisory 
Board meetings form the core of Monticello stakeholder and public participation activities. In addition, ongoing 
communication and interaction are maintained with the communities in which the Grand Junction Projects Office is 
managing Environmental Restoration programs through a speakers bureau, site tours, educational outreach programs 
concentrating on the sciences and environmental topics, and the issuance of regular press releases to update project 
progress and future work schedules. Payments in the amount of $150,000 are made annually to the State of Utah 
Department of Environmental Quality for oversight in support of the Monticello Comprehensive Environmental 
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standards will be based on the baseline risk assessment and evaluation of applicable or relevant and appropriate 
requirements including Code of Federal Regulations Title 40, Part 192, Subpart A. Cleanup standards, if required for 
the remediation of radiological and nonradiological constituents, will also be developed through the baseline risk 
assessment to mitigate any risk to human health and the environment. 

Monticello Vicinity Properties 

The objective of the Monticello Vicinity Properties Project is to remediate the commercial, publicly owned, and 
residential properties in the City of Monticello that are contaminated by wind-blown materials and by the use of mill 
tailings as construction and fill materials. Technical risks for the Monticello Vicinity Properties Project are high 
because the extent of possible remedial action under city streets and associated utilities is not known, and the site 
boundary, within which inclusion surveys are required, has been extended. The Department of Energy, the 
Environmental Protection Agency, and the State of Utah have recently finalized a definition of the boundary of the 
Monticello Vicinity Properties site, using the preliminary six sections and any other properties where definite evidence 
exists that Monticello mill site materials are present, to determine a radius of 13 kilometers (8 miles). This report 
anticipates an additional 25 to 50 properties may be included in the Monticello Vicinity Properties. 

ASSESSMENT 

Preliminary evaluations of Monticello Vicinity Properties were conducted to evaluate the potential presence of 
contamination from current and historic uses. Based on the preliminary evaluations, environmental site assessments 
were performed and specific areas of concern were identified based on visual observations, field tests, or documented 
historical contamination. Further site characterization activities (including visual inspections, soil and building 
materials sampling to aid in the identification of site contaminants, and specific delineation sampling, where 
applicable) were completed prior to beginning remedial action. The contaminants on the vicinity properties have been 
classified as hazardous substances. The site assessment activities are completed, and the data is being used to 
perform analyses of the risks of contamination to the public and environment and to develop approaches for 
remediation of the properties and disposal of the materials. 

REMEDIAL ACTION 

The selected remedy for materials on vicinity properties is to remove the contamination and dispose of it with the mill 
site tailings. Dust suppression will be required during all aspects of tailings removal. Tailings removed from the 
vicinity properties will be placed in an interim repository on the mill site until completion of construction of the 
permanent repository. Trucks transporting contaminated material to the mill site from contaminated vicinity 
properties will be decontaminated and surveyed. Trucks transporting tailings on public roads will comply with 
Department of Transportation regulations. This remedy will be applied to an estimated 410 vicinity properties. 
Additional Monticello Vicinity Properties may be identified as a result of expanding the site boundary. The cleanup 
will be based on the standards in the Code of Federal Regulations Title 40, Part 192, Subpart A, for radium-226. For 
areas where tailings were deposited by the wind, the "hot-spot" criteria established for Formerly Utilized Sites 
Remedial Action Program will be used. 

Nonradiological hazardous substances are suspected to be present at several vicinity properties. The Department of 
Energy will remediate nonradiological hazardous substances on properties included in the original six sections if the 
substances pose an unacceptable risk to human health and the environment. Investigations will be conducted to 
evaluate the presence of hazardous substances other than radium-226. If hazardous substances are identified in 
concentrations that pose unacceptable risk, the Department will recommend remediation, and this remediation will be 
included in the design for the property. 

A total of 375 properties have been remediated to date. Remediation of the Monticello Vicinity Properties is 
scheduled for completion in FY 1998. An independent verification contractor will verify the removal of hazardous 
substances after remediation. 
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Operable Unit Ill: Surface and Ground Water 

Operable Unit ill includes contaminated ground water beneath the tailings piles and downgradient of the mill site. 
The volume of contaminated water is estimated at 200,000 cubic meters (53 million gallons). At present, this shallow 
aquifer is not used as a private or public drinking water source. At the mill site, this aquifer is separated from the 
deeper Burro Canyon aquifer by a rock formation known as the Dakota Sandstone believed to act as an aquitard. East 
of the mill site and the town of Monticello, the Dakota Sandstone is eroded away by Montezuma Creek, and the 
shallow alluvial aquifer comes into direct contact with the Burrow Canyon aquifer in Montezuma Creek Canyon. The 
Burro Canyon aquifer, where it is being used as an alternative drinking water source by the town of Monticello, has 
not been contaminated. It is uncertain if other areas of the Burro Canyon aquifer in Montezuma Creek Canyon are 
contaminated. 

The surface water included in Operable Unit ill consists of Montezuma Creek, which flows through the mill site. 
Montezuma Creek is a small perennial stream with headwaters in the Abajo Mountains immediately west of 
Monticello. 

Technical risks for Operable Unit ill are high because of the uncertainty associated with the scope of characterization 
activities. The scope of these activities is being finalized with the regulatory authorities, reducing the risk of 
performing unnecessary activities. The Grand Junction Projects Office is currently reviewing the Monticello Surface
and Ground-Water Remedial Action Project in accordance with the Department of Energy Streamlined Approach for 
Environmental Restoration guidelines. This report assume~ extensive remediation of stream-deposited contaminants 
will not be required, and passive restoration of contaminated ground water will be used. Therefore, remedial design 
and remedial action are not part of the project baseline at this time. 

ASSESSMENT 

Characterization of the contamination in Montezuma Creek Canyon is required to determine if contamination presents 
an unacceptable risk to human health and the environment. Characterization includes assessing concentrations of 
contaminants of concern in sediments, soils, surface water, ground-water and biota. Previous studies indicate a sixth 
medium, air, is not a significant pathway. A baseline risk assessment consisting of a human health risk assessment 
and an ecological risk assessment is being prepared. A Remedial Investigation/Feasibility Study will include the 
baseline risk assessment data and address alternatives for any appropriate remediation of soils, sediments, surface and 
ground water, including the proposed performance goals for remediation of surface and ground water. Numerical 
modeling results will be presented to evaluate alternatives for active and passive restoration. Separate documents, for 
approval by the Environmental Protection Agency and the State of Utah, will be prepared on recommendations for the 
remediation of Montezuma Creek Canyon sediments and soils and remediation of the surface and ground water. 

The schedule for completion of Operable Unit ill tasks will coordinate with the schedule for remediation of the mill 
site (Operable Unit 1). Removal of contamination, if required, from Montezuma Creek Canyon must be completed 
concurrent with or before completion of the mill site and before closure of the permanent repository, in order to avoid 
additional costs for off site disposal. 

REMEDIAL ACTION 

The remedy for Operable Unit ill has not yet been selected. The draft Record of Decision for the selected remediation 
of the unit is currently planned for FY 2000; however, options to advance this are being evaluated as discussed above. 
The standards for cleanup will be based on analyses of costs and benefits applied to the risks associated with surface
and ground-water contamination. 

Operable Unit ill may also include the remediation of peripheral property wetlands along Montezuma Creek. 
(Remediation of peripheral properties, excluding these wetlands, is being addressed according to the Operable Unit II 
response, which is specified in the Monticello Mill Tailings site 1990 Record of Decision.) The radiological cleanup 
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Technical risks for Operable Unit II are low because complete removal of the contaminated materials and replacement 
with approved materials is an extremely effective remedy. Conventional building construction and earthwork 
techniques can be employed with a high degree of success. On properties where supplemental standards are 
appropriate, land-use restrictions will control risks from remaining contamination. Institutional controls will be in 
place to ensure that land-use restrictions are enforced. 

ASSESSMENT 

Preliminary evaluations of Operable Unit II were conducted to evaluate the potential presence of contamination from 
current and historic uses. Based on the preliminary evaluations, environmental site assessments were performed and 
specific areas of concern were identified based on visual observations, field tests, or documented historical 
contamination. Further site characterization activities (including visual inspections, soil and building materials 
sampling to aid in the identification of site contaminants, and specific delineation sampling, where applicable) were 
completed prior to beginning remedial action. The contaminants on the peripheral properties have been classified as 
hazardous substances. Investigations are also being conducted to evaluate the potential presence of concentrations of 
hazardous substances other than radium-226 requiring remediation or special handling as a hazardous or Toxic 
Substances Control Act waste. If these substances are identified in unacceptable risk concentrations, the Department 
will recommend remediation, and this remediation will be included in the design for the property. The site assessment 
activities are nearing completion, and the data is being used to analyze the risks of contamination to the public and 
environment and to develop approaches to remediate of the properties . Documentation of the risks of contamination 
to the public and environment, along with approaches for remediation of the peripheral properties or definition of 
institutional controls, is being prepared for approval by the Environmental Protection Agency and the State of Utah. 

REMEDIAL ACTION 

Removal of tailings from Operable Unit II entails the use of conventional and environmentally sensitive construction 
techniques using hand excavation or vacuum removal of tailings to preserve native vegetation. The Department will 
remediate nonradiological hazardous substances on included properties if the substances pose an unacceptable risk to 
human health and the environment. Dust suppression will be required during all aspects of tailings removal. For the 
most part, tailings removed from the peripheral properties will be placed in an interim repository on the mill site, until 
the permanent repository construction is completed. Trucks transporting contaminated material to the mill site from 
contaminated peripheral properties will be decontaminated and surveyed. Trucks transporting tailings on public roads 
will comply with Department of Transportation regulations. The Operable Unit 2 cleanups are based on the standards 
in Code of Federal Regulations Title 40, Part 192, Subpart A, for radium-226 and the "hot-spot" criteria established 
for Formerly Utilized Sites Remedial Action Program sites. 

After removal of contamination, the excavation is verified to demonstrate that remediation to applicable standards for 
contamination in soil was achieved. An independent verification contractor also verifies the removal of byproduct 
material after remediation on selected properties. 

Remediation of the peripheral properties is planned so that contamination removed from the properties can be 
ultimately placed in the onsite repository. Remediation has been completed on three properties, and remediation is in 
process on five additional properties. To meet the projected date for cell closure, all tailings must be removed from 
the peripheral properties by November 30, 1998. 

The schedule for remediation does not allow response to post-remediation radon-daughter measurements (indoor 
radon concentration measurements) that indicate noncompliance with Code of Federal Regulations Title 40, Part 192 
cleanup standards. For those properties, there is a possibility that contaminated materials may have to be transported 
separately to a suitable disposal site or that alternative controls will have to be put in place to control radon exposure. 
To minimize potential impacts, the Department is considering the completion of radon-daughter concentration 
measurements prior to or concurrent with remediation of properties where contamination is not adjacent to the 
inhabited structure. 
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areas of concern were identified based on visual observations, field tests, or documented historical contamination. 
Further site characterization activities (including visual inspections and soil, air, building materials, and ground-water 
sampling to aid in the identification of site contaminants) and specific delineation samplings were completed prior to 
beginning remedial action. The contaminants on the mill site have been classified as byproduct materials, including 
tailings. The site assessment activities have been completed and the data used to perform analyses of the risks to the 
public and environment. The risk analysis data in tum has been used to develop an approach for remediation of the 
mill site and a design for the onsite repository. These activities have been completed and the recommendations 
approved by the Environmental Protection Agency and the State of Utah. 

REMEDIAL ACTION 

For Operable Unit I, the selected remedy is excavation of the tailings on the mill site and removal of the tailings and 
contaminated material to a permanent repository south of the mill site on Department of Energy-owned property. The 
mill site will be remediated to standards in Code of Federal Regulations Title 40, Part 192, Subpart A, for radium-226 
and the "hot-spot" criteria established by Formerly Utilized Sites Remedial Action Program. Standards for 
remediation of thorium, uranium, and heavy metals will be established through a Comprehensive Environmental 
Response, Compensation, and Liability Act risk assessment. Mill site tailings will be excavated and disposed of at 
the onsite repository located approximately 1.6 to 2.5 kilometers (1 to 1.5 miles) south of the mill site. Tailings will 
not be transported on public roads from the mill site to the repository, in order to minimize the potential spread of 
contaminants. Dust suppression will be required during all aspects of tailings removal, and a decontamination pad 
will be located at the repository access. Control fencing will be installed along the perimeter of the road, and the 
drainage from the haul road will be contained. The contaminated mill site buildings have been demolished and the 
rubble stored on the mill site prior to removal to the on site repository for disposal. 

A wastewater treatment plant has been set up at the mill site. The plant treats contaminated surface runoff from the 
mill site, and water encountered during the excavation of contaminated materials. The excavation water constitutes 
the largest portion of the overall volume. Discharge from the plant to the Montezuma Creek meets the requirements 
of the Utah Pollution Discharge Elimination System regulations. 

An independent verification contractor will verify the adequacy of the remediation by documenting that radiological 
and chemical residual levels meet authorized limits through document reviews and field measurements. 

The repository is being designed to permanently contain up to a maximum of approximately 2.0 million cubic meters 
(2.6 million cubic yards) of uranium/vanadium mill tailings from the mill site and other properties in the vicinity of 
Monticello, Utah. The repository will be lined with a combination of synthetic and natural liner materials to achieve 
compliance with minimum technological requirements established in the Resource Conservation and Recovery Act 
for containment of hazardous waste in a landfill. Beneath the polyethylene layer will be an additional soil barrier 
to control radon emissions. 

Remediation and restoration for this operable unit are scheduled to be completed in FY 2001. 

Operable Unit II: Peripheral Properties 

The Monticello peripheral properties include Department-owned and private land to the north and south of the old 
mill site that had been leased for the stockpiling of ore. Also included are the adjoining areas where contaminants 
were deposited by wind or surface water along Montezuma Creek and the irrigation ditches traversing the properties. 
A total of 24 properties covering approximately 120 hectares (300 acres) around the site contain most of the 
estimated 228,000 cubic meters (300,000 cubic yards) of peripheral property material. Operable Unit ill includes 
additional peripheral properties, including the stream bed and banks of a 5.3 kilometer (3.3 mile) length of 
Montezuma Creek east of the mill site to the confluence of Montezuma and Vega Creeks. 
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The planned long-term surveillance and maintenance, including monitoring of the repository liner system and 
underlying ground water following mill site remediation, will be performed by the Long-Term Surveillance and 
Maintenance program, assigned to the Grand Junction Projects Office. A review of the protectiveness of the remedial 
actions will be required at least every five years and continue until contaminant levels allow unlimited use and 
unrestricted exposure at the sites. Although contamination exceeding risk-based cleanup levels of radium-226 in 
excess of cleanup standards will not remain on the properties (except for the repository), supplemental standards may 
be applied to specified peripheral and vicinity properties (for example, city streets, utility corridors and pinyon/juniper 
stands), requiring the development of Long-Term Surveillance and Maintenance Plans and contingency plans. If at a 
later date, the regulators determine that the completed remedial action is no longer protective of human health or the 
environment, the Department will be responsible for implementing the needed actions to remediate the contamination 
or otherwise control the risk it poses. The cost associated with the preparation of the plans and the long-term 
monitoring activity are not included ir. the Monticello Projects but are included in the Grand Junction Projects Office 
Long-Term Surveillance and Maintenance program. 

Major Environmental Restoration Activity Milestones 

Monticello Remedial Action Project 

Operable Unit I 
Assessment 
Remediation 

Operable Unit ll 
Remediation 

TASK 

Monticello Surface- and Ground-Water Remedial Action Projects- Record of Decision 

Monticello Vicinity Properties • Remediation 

Operable Unit 1: Mill Tailings and Mill Site Property 

COMPLETION DATE 
Fiscal Year 

1998 
2001 

1998 

1998 

1998 

Operable Unit I includes the 44 hectares (110 acres) of the original mill site. This land contains the original mill 
tailing piles, the tailings removed from the Monticello peripheral properties (Operable Unit II), and the tailings 
removed from the Monticello Vicinity Properties. The original mill tailings piles are within the flood plain of 
Montezuma Creek. They are also partially in contact with a shallow alluvial aquifer underlying the site. The volume 
of tailings, contaminated soil, and contaminated building material in the tailings impoundments and mill area are 
estimated at approximately 1. 7 million cubic meters (2.2 million cubic yards). 

There are two tasks identified for this operable unit. The first, mill site remediation, includes those activities 
necessary for remediation of the mill site: construction of the repository; excavation, loading, and hauling the tailings 
and contaminated material; disposal of tailings and contaminated material in the onsite repository; and interim grading 
of the mill site. Once the land-use requirements are finalized, the second task, mill site restoration, will be initiated 
and will include those activities necessary to restore the mill site. 

Technical risks for Operable Unit I are high because of the issues of disposal cell longevity and ground-water 
protection. The long-term performance of the disposal cell (up to 1,000 years or to the extent reasonably achievable 
but at least 200 years as specified in Code of Federal Regulations Title 40, Part 192) will require extensive 
geotechnical expertise and stringent quality control during the construction phase to mitigate these impacts. 

ASSESSMENT 
Preliminary evaluations of Operable Unit I were conducted to evaluate the potential presence of contamination from 
historic uses. Based on the preliminary evaluations, environmental site assessments were performed and specific 
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owned properties. This report is based on the assumption supplemental standards will be applied only to these 
properties. This estimate also assumes the Monticello Canyon Creek area will be designated a Recreational area 
following removal from the National Priority List. 

ENVIRONMENTAL RESTORATION 

The Monticello Vicinity Properties site was placed on the National Priority List on June 10, 1986. The Monticello 
Mill Tailing site, containing three operable units: the mill site (Operable Unit I), the peripheral properties (Operable 
Unit 2), and contaminated surface and ground water and sediments in Montezuma Creek Canyon (Operable Unit 3) 
was placed on the list on November 16, 1989. Operable Units I and II are being remediated under the Monticello 
Remedial Action Project. Operable Unit 3 is being remediated under the Monticello Surface- and Ground-Water 
Remedial Action Project. The operable units were established to differentiate between the affected tracts of land or 
the kinds of contamination. 

ENVIRONMENTAL RESTORATION MAP 

-OUI 
Douu 
-QUill 

Under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980, Section 120, a Federal 
Facilities Agreement among the Environmental Protection Agency, the State of Utah, and the Department was 
executed in December 1988. The primary purpose of this agreement is to ensure that environmental impacts 
associated with past and present activities at the mill site and on peripheral and vicinity properties have been 
thoroughly investigated. It also seeks to ensure that appropriate response actions are taken and completed, as 
necessary, to protect the public's health and welfare and the environment. A Record of Decision for the Monticello 
Vicinity Properties Project was issued in November 1989, and a Record of Decision for Operable Units I and II was 
issued on September 20, 1990. The Environmental Protection Agency and the State of Utah will be required to 
validate the completion of remedial action. 

Environmental restoration activities include an assessment of the area to determine the nature and extent of 
contamination and the potential risk to human health and safety or the environment; remedial action or cleanup of the 
contaminants to prohibit migration through the air, soil, or ground water, or stabilization of the contaminant to 
prohibit its dispersal; decommissioning and disposition of deactivated, surplus facilities (Operable Unit I only); 
disposal of waste materials removed during the remediation or decommissioning processes in the onsite repository 
will ultimately be sealed with a water balance cover; and long-term surveillance and monitoring to demonstrate that 
contamination has been successfully removed and contained in the repository. Hazardous substances that are not 
disposed of in the onsite repository will be shipped offsite tb permitted commercial treatment, storage, and disposal 
facilities. The waste transportation and disposal activities are included in the costs of remedial action. 
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Record of Decision specified disposal of the contaminated materials from the Monticello Projects sites in a permanent 
repository south of the mill site on Department of Energy-owned property. The Department confirmed this decision 
in 1994, and the specific location and design of the repository was finalized, with award of the subcontract for 
repository construction issued in 1995. During construction of the repository, contaminated materials removed from 
the peripheral and vicinity properties will be placed in an interim repository on the mill site. An independent 
verification contractor will verify the removal of contaminants by documenting that radiological and chemical residual 
compliance with authorized limits through document reviews and field measurements. The sites will be considered 
remediated when they are in accordance with the Federal Facility Agreement and Records of Decision signed by the 
Department of Energy, the Environmental Protection Agency, and the State of Utah. 

There are no current or planned nuclear material and facility stabilization activities at the Monticello Projects and all 
waste management activities are included within the scope of Environmental Restoration. There are no landlord costs 
associated with the Monticello Projects. 

The Department of Energy will retain responsibility for surveillance and monitoring at all of the remediated areas 
where contamination exceeding risk-based cleanup standards remains as long as necessary to ensure adequate 
protection of human health and the environment. 

FUTURE USE 

Future use of the existing Monticello mill site, following cleanup, has yet to be finalized. The Monticello Site
Specific Advisory Board and other state, county, and city organizations are participating in the analysis and 
decisionmaking of future land uses for the property, with a final decision expected in FY 1996. 

FUTURE USE MAP 

The Advisory Board has recommended that the mill site be deeded to the City of Monticello for a golf course and 
recreational area. A decision concerning the future use of the mill site is expected to be reached by the end of FY 
1996, and the determination on future use will be documented in a future-use plan that will be presented for 
stakeholder comment and approval. However, this report assumes that the Site-Specific Advisory Board 
recommendation will be accepted and that the site's future land use will be designated Recreational. 

All but a few private vicinity and peripheral properties and large Department of Energy-owned properties will be 
remediated and released for a variety of uses that may include Residential and Agricultural. The application of 
supplemental standards, allowing limited land use, is being considered for the private and Department of Energy-
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FACILITY MISSION 

The Vanadium Corporation of America, with funds from the Defense Plant Corporation, constructed a mill in 1942 to 
produce vanadium and uranium-vanadium sludge for the Manhattan Project. The Atomic Energy Commission bought 
the site in 1948. Uranium milling, the processing of uranium ore, began September 15, 1949 and continued until 
January 1, 1960, when the mill was permanently closed. Part of the land was transferred for a period of time to the 
Bureau of Land Management, but otherwise the site remained under the control of the Atomic Energy Commission, 
now the Department of Energy. 

!MILE 

1 KILOM£1B 

SITE MAP 

Monticello Mill Site 
and 

VIcinity Properties 
N 

In 1980, the Monticello mill site was accepted into the Surplus Facilities Management program and the Monticello 
Remedial Action Project was established. In 1983, remedial activities for vicinity properties were separated from the 
Monticello Remedial Action Project with the establishment of the Monticello Vicinity Properties Project. In 1987, the 
Monticello Projects were transferred from the Surplus Facilities Management program to the Department of Energy's 
Defense Decontamination and Decommissioning program, then to the Department of Energy's Environmental 
Management program. 

Residues from vanadium and uranium milling, known as mill tailings, were left in place at the mill site. Although the 
milling process recovered about 93 percent of the uranium, the tailings that remain contain several radioactive 
elements, including uranium, thorium, radium, polonium, and radon. The total volume of tailings, process-related 
contaminated material, and tailings-contaminated soil is estimated at 2.0 million cubic meters (2.6 million cubic 
yards) throughout the Monticello sites. The tailings piles at the mill site were stabilized and covered with soil in 1961 
to limit their dispersal or use. However, uranium mill tailings and byproduct materials, which were produced during 
uranium milling, contaminated the mill site, peripheral properties, and surface and ground water. Contamination also 
occurred in the City of Monticello from wind-blown materials and from the use of mill tailings as construction and fill 
materials. 

The mission of the Monticello Projects is to ensure that the environmental impacts associated with past activities at 
the site are identified, investigated and that appropriate action is taken to protect public health and welfare and the 
environment. The Grand Junction Projects Office is responsible for remediating the Monticello Projects. The 1990 
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MONTICELLO PROJECTS 

The Grand Junction Projects Office, Grand Junction, Colorado is responsible for remediating the Monticello 
Projects, which include the Monticello Mill Tailings site and the Monticello Vicinity Properties. These sites, 
which are included on the National Priorities List, are located near the City of Monticello in San Juan County, 
Utah. The Monticello Mill Tailings site comprises three operable units: the mill site, a 44-hectare ( 108-acre) 
tract located along Montezuma Creek, south of the City of Monticello; 25 peripheral properties located north and 
south of the mill site; and the surface (Montezuma Creek) and ground water located beneath and extending 
beyond the mill site. The Monticello Vicinity Properties encompasses 410 vicinity properties in six sections 
located in and around the Town of Monticello. Additional vicinity properties may be included following 
completion of additional inclusion surveys. 

Environmental Restoration 

1997 Congresslonel Request 

Environmental Reatorallon 

2MIUS 

UIII.OIIEltiS 

LOCALITY MAP 

Estimated Site Total 

(Five-Yur Average•, Thouaanda of Con•tent 1996 Dollar•) 

"''*'099 '99' 39'9 '9'' '929 '9'' 
21840 349 

• Total Life Cycle Is thl sum of thl annual cost• In conltant FY 1996 dollars. 

N 

iMQ ute E'f'p· 
109,948 
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Salt Lake City 

Mexican Hat 

Mexican Hat 

GreenAiver 
Me>dcan Hat 
Montlcelo Remedial Action Project 
Sak Lake City 
Total 

UTAH 

Estimated State Total 

(Thou•and• of Currant Year Dollar•) 

Monticello Remedial 
Action Project 

These levels reflect the current est1m1tes compliance with sppllcs0/11 statutes 
3t ,489 and agreements (as of M1rch 1996), s1111 Readers' Guide. 

(Five-Year Average•, Thou•and• of Con•tant 1996 Dollar•) 

2'Mt?009 'PAn 29'9 22'1 3939 3931 3939 
988 855 
525 51 48 50 

21,840 349 
453 1,002 

23808 2os7 48 50 

8.215 
3.367 

109.948 
7,274 

128 804 

• Total Life Cyctets the sum ofthe annual costs In constant FY 1998 dollars. 
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1996 Baseline 'nvironmental Man•nment Report ' 
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Direct Program Management/Support 

Program management supports management efforts for the National Environmental Policy Act process, site 
characterization and licensing, public information/participation, applicable state and federal regulator costs, quality 
assurance audits, program and management support for the technical assistance contractor, special studies, 
document control, technical assistance contractor site and technical management, cost and schedule controls, 
planning and preparation of the federal budget, and the Environmental Management Progress Tracking System. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Falls City site. 

Nondefense Funding Estimate 

(Five· Year Averages, Thousands of Constant 1996 Dollars) 

fX'MMm am 39'2 39'§ 3939 aga§ agag 
Environmental Restoration 986 120 5.529 

• Total Life Cycle Is the sum of the annual costs in constant FY 1996 dollars. 
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Ground-Water Compliance Project 

The Department is developing a Programmatic Environmental Impact Statement pertaining to all 24 UMTRA sites. 
For a discussion of the Programmatic Environmental Impact Statement, see the UMTRA program narrative in the 
New Mexico section of this report. Site-specific National Environmental Policy Act documentation will be 
developed to propose an appropriate ground-water compliance strategy and reasonable alternatives for the Falls 
City site once the Programmatic Environmental Impact Statement is completed. 

This report assumes demonstrated compliance with additional characterization and application of supplemental 
standards. For all types of ground-water compliance strategies, once the Nuclear Regulatory Commission 
determines the site to be in compliance with Subpart B of the Environmental Protection Agency Standards and the 
site is certified, no additional long-term surveillance or monitoring will be conducted. 

The total volume of contaminated ground water has not been assessed, but the contaminant plume extends offsite. 
The ground-water contaminants of potential concern are cadmium, cobalt, fluoride, iron, nickel, sulfate, and 
uranium. 

The following milestone dates have been established for planning purposes. 

Baseline Risk Assessment 
Site Observational Work Plan 

Major Ground-Water Compliance Project Milestones 

TASK 

Publish Environmental Assessment/Finding of No Significant Impact 
Publish Remedial Action Plan 
Licensing 

COMPLETION DATA 
Fiscal Year 

1994 
1998 
1999 
2000 
2001 

Ground and surface water have been monitored at the Falls City site since 1986. Ground-water sampling is 
conducted biannually. This sampling will allow continued evaluation of trends in ground-water flow conditions, 
and it will allow adequate characterization of hydrogeological conditions and ground-water quality. 

A hydrological, geochemical, and statistical analysis of ground-water quality data for the period of 1989 through 
1993 indicates widespread tailings-related contamination in the Deweesville/Conquista aquifer and significantly 
less contamination in the Dilworth aquifer. 

In 1994, ground-water monitoring consisted of sampling 17 wells screened in the upper Deweesville/Conquista 
aquifer and two wells screened in the underlying Dilworth aquifer. Ground-water sampling in the Dilworth aquifer 
involved monitoring background and downgradient ground-water quality conditions. Eight local livestock wells 
were also sampled. The sampled wells ranged from approximately 9 to 134 meters (30 to 440 feet) deep and are 
situated upgradient, cross gradient, and downgradient of the site. 

Ground-water geochemistry at the Falls City site is complex because no single ground-water quality parameter can 
quantify the extent of ground-water contamination. Therefore, several indicator parameters related to uranium 
processing activities were selected for analysis: aluminum, calcium, pH, sulfate, and uranium. 

The depth and location of background water quality varies greatly because it occurs within the uranium ore body. 
The background ground water is classified as limited use, based on high average uranium concentrations and 
activities of net gross alpha and radium that render the water untreatable by methods reasonably employed by 
public water systems in the region. 
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FUTURE USE 

Upon Nuclear Regulatory Commission site certification, the State will transfer the deed to the disposal site to the 
Federal Government under the custody of the Department of Energy. It will be monitored and maintained in 
accordance with the Long-Term Surveillance Plan approved by the Nuclear Regulatory Commission. Public access 
to the disposal site will be controlled. The State of Texas will retain a larger tract of land adjacent to the disposal 
site. The site will be transferred from the Department of Energy to the State of Texas pending Nuclear Regulatory 
Commission certification under the UMTRA Surface Project. In the future, the State of Texas will offer this site 
for private sale with some controlled access conditions. 

ENVIRONMENTAL RESTORATION 

Surface remedial action has been completed and the source of contamination has been stabilized. However, 
residual milling-related contaminated ground water remains. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

UMTRA Surtace 
Assessment 
Remedial Action 

UMTRA Ground water 
Assessment 
Remedial Action 

Direct Program Management/Suppon 

fXl88H999 

23 

183 

182 

42 
558 

am 

34 

85 

• Tots/ Life CyciB is the sum of the snnualoosts in oonstsnt FY 1996 dol/srs. 

Surface Project 

'9'9 '9'' geag '9'' LUppys!e• 

114 
913 

1,084 
210 

3,208 

Remedial action began under the UMTRA Surface Project in 1992 and was completed in July 1994. The cleanup 
involved consolidation of seven tailings piles of residual radioactive material into a single stabilized disposal cell. 
Approximately 4.6 million cubic meters (6 million cubic yards) of contaminated material, including 13 vicinity 
properties, were remediated. The site is expected to be certified by the Nuclear Regulatory Commission in August 
1996, and the disposal cell licensed by the Nuclear Regulatory Commission in January 1997. 

Major Surface Project Milestones 

TASK 

Nuclear Regulatory Commission Issues General License 
Transfer to Grand Junction Projects Office's Long-Term Surveillance and Maintenance Program 

COMPLETION DATE 
Fiscal Year 

1997 
1997 

The Falls City, Texas Remedial Action Plan, concurred upon by the Nuclear Regulatory Commission in November 
1992, outlines the contaminant distribution and necessary remediation. The UMTRA Surface Project will conduct 
surveillance and maintenance of the disposal cell after completion of remedial action and prior to its transfer to the 
Grand Junction Projects Office's Long-Term Surveillance and Maintenance program in FY 1997. 
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FACILITY MISSION 

The mission of the Falls City mill site was to provide uranium for the United States Government. The source of 
contamination was the residual tailings remaining after the uranium was extracted during the milling process. The 
original mill was built and operated by Susquehanna-Western, Inc. of San Antonio, Texas from 1961 to 1973. 
Between 1978 and 1982, Solution Engineering, Inc. conducted secondary solution mining from four tailings piles. 
In 1982, all the piles were covered with about one and one-half feet of soil, and revegetated. 
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The Environmental Management Program is responsible for cleaning up surface- and ground-water contamination 
at the UMTRA sites. The Uranium Mill Tailings Radiation Control Act designated the residual radioactive 
material found at this site for cleanup and stabilization. The Act directed the Environmental Protection Agency to 
promulgate standards (Code of Federal Regulations, Title 40, Part 192) and the Department of Energy to perform 
the cleanup. It also assigned the Nuclear Regulatory Commission to oversee and certify the cleanup, and license 
the completed disposal cell. 
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FALLS CITY, TEXAS (UMTRA SITE) 

The former Falls City mill and tailings site is located in Karnes County, 74 kilometers (46 miles) southeast of San 
Antonio and approximately 13 kilometers (eight miles) southwest of Falls City, Texas. It covers 240 hectares (593 
acres) on two parcels. 

LOCALITY MAP 

Estimated Site Total 

(Thousands of Current Year Dollars) 

1997 Congressional Reques1 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

fY ?eg.aggg aqqn 2Q1Q 2Ql5 a gag a gag Uta Gyglp* 
Environmental Restoration 986 120 5,529 

• Total Life Cycle is the sum of thll annual costs in constant FY 1996 dollars. 
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TEXAS UMTRA SITE 

The Falls City former processing site is one of 24 uranium mill processing sites designated by the Uranium Mill 
Tailings Radiation Control Act for remediation by the Department of Energy. During the 1960s, private firms 
processed most of the uranium ore mined in the United States for the Atomic Energy Commission, a predecessor of 
the Department of Energy. Congress passed the Act in 1978 in response to public concern regarding potential 
health hazards from long-term exposure to uranium mill tailings. It authorized the Department of Energy to 
stabilize, dispose of, and control uranium mill tailings and other contaminated material at 24 uranium mill 
processing sites and vicinity properties. For a general discussion of the UMTRA Program, see the overview 
presented in the New Mexico section of this report. 

The cost estimate model used for this report provides costs for each of the UMTRA sites. All costs for waste 
management activities, program management, and relevant landlord activities attributable to the Department are 
provided for within the scope of environmental restoration. There are no Uranium Mill Tailings Radiation 
Control Act sites with either current or planned nuclear material and facility stabilization activity needs. Funding 
for all sites is 100 percent nondefense. 

Pursuant to the Uranium Mill Tailings Radiation Control Act, the Department of Energy entered into a 
Cooperative Agreement in 1987 with the State of Texas. The agreement outlines the roles and responsibilities of 
each party. It also delineates the cost sharing arrangement, which makes the Department of Energy responsible 
for 100 percent of the assessment costs and 90 percent of the remediation costs, and the State responsible for the 
remaining 10 percent of the remediation costs. In addition, the Department of Energy is responsible for paying 90 
percent of the State s ten percent, and the State is responsible for the remaining 10 percent of these costs (one 
percent of the total remediation costs). The Nuclear Regulatory Commission concurred on the original agreement 
and must concur on all major modifications. 
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The Environmental Restoration program estimate is 57 percent lower because technical assumptions regarding 
remediation life-cycle costs have changed based on data from the assessment program. In addition, the site will 
apply a regulatorily required risk-based approach to remediation that will result in lower life-cycle costs. 

The most notable Waste Management program change is that the duration of support to the Office of Defense 
Programs has increased from 40 years to almost 75 years. This increase in costs has been somewhat offset by cost 
reductions associated with low-level mixed waste treatment. Schedules for developing mobile treatment units have 
also been enhanced, thereby increasing confidence in the cost estimates. 

TEXAS 24 



FUNDING ESTIMATE 

The following tables present estimated funding information for the Pantex Plant. 

Defense Funding Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 

fX'"t3999 300§ 2919 29'§ aqm W' 
Nuclear Mate~al and Facility Stabilization 2,928 4,351 5,041 1,449 
Environmental Restoration 9,226 1,102 

Waste Management 9,774 7,458 7,315 7,315 7,315 7,315 

Ipfel 18001 114M 11 §§§ 1? 3§6 AZM 7 3'§ 

gam§ agtp 29'§ WiA 2M§ 2IW! 
Nuclear Mate~al and Facility Stabilization 
Environmental Restoration 
Waste Management 7,315 7,315 7,315 7,315 7,315 7,315 

l£zte' '3'5 7 3'§ 7315 7 3'§ 7 3'§ 731§ 

eyzqzp 'W - 't!Ni me aqg 
Nuclear MateMI and Facility Stabilization 
Environmental Restoration 
Waste Management 7,315 

• T olaf Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

Nondefense Funding Estimate 

{Five-Year Averages, Thousands of Constant 1996 Dollars) 
ey 1 88'?999 agw; 3919 2Ql§ 'PiP agas 

Nuclear Mate~al and Faclllly Stabilization 51 75 87 25 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

agaq 

2Q§§ 

7,315 

7 3'5 

21 29 

aoag 

hl'e Gye!p• 
68,843 
51,642 

561,636 

1,191 

There are no major changes in the FY 1996 estimated total from the FY 1995 Report. However, the individual 
programs have changed significantly. 

Comparison Table 

Activity -~-~l~:_l __ ~~~~~-~:~~--l ____ ~f?~~----1--~~~~~J: ___ Change in 
Percent 

Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 62,007 2,530 70,034 10,557 18 

Environmental Restoration 139,572 18,947 51,642 -68,983 -57 

Waste Management 449,920 13,008 561,638 124,726 29 

Landlord " - - - -

Program Management 2 133,637 5,952 - - -

Site Total 785,136 40,437 683,313 -61,386 -8 

1 The FY 1995 life-cycle and annual costs arelerovided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an in ependent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 
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*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Federal procurement reform legislation has mandated changes in the contracting process to increase use of 
competitive awards, enhance socioeconomic diversity and increase the use of fixed price contracts. The Federal 
Acquisition Streamlining Act, which revised the Federal Acquisition Regulation, has been implemented at Pantex 
Plant to increase procurement of commercial items, implement electronic procurement through the use of a credit 
card system, implement changes in the guiding principles for certification of cost and price data to $500,000 
purchases, and raise the small business set aside threshold to $100,000. Other contract reform changes include 
development of effective performance criteria measures tied to the procurement evaluation plans in source 
selection. Pantex Plant has also implemented a cost incentive and cost avoidance (cost savings) program. 
Currently, Pantex Plant procurement personnel are investigating mechanisms to manage effectively uncosted 
balances of Fiscal Year-end funds. 

The Management and Operations contractor is Mason and Hanger, Inc., who holds a cost plus award fee contract. 
The contract expires at the end of FY 1996 and negotiations are currently under way to extend the contract beyond 
FY 1996. 

Future Full· Time Equivalent Needs 

In the future, it is anticipated that the number of laborers and technicians will decrease slightly in Environmental 
Restoration as more sites reach the point of closure. The numbers of management and administrative Full-Time 
Equivalents will also decrease slightly as the management duties decrease because of the closures. There will be 
changes in the mix of scientists and engineers as the nature of the work changes. The staffing mix in waste 
management is anticipated to remain level. 
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Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g~llliilll IIIIi aa~a 18~1 18i8 lllil 111-18 
Low-Level Mixed Wute 

Treatment 329 278 278 278 278 278 278 
Storage and Handling 357 328 328 328 328 328 328 

Disposal t52 59 59 59 59 59 59 
Low-Level Wute 

Treatment 222 2t6 2t6 2t6 2t6 2t6 2t6 
Storage and Handling 383 358 358 358 358 358 358 

Disposal 504 402 402 402 402 402 402 
Hazardous Wute 

Treatment 53 53 53 53 53 53 53 
Storage and Handling 590 547 547 547 547 547 547 

Disposal t,7t2 t,47t t,47t t,47t t,47t t,47t t,47t 

Sanitary Waste 
Disposal 22 

Direct Program Management/Support 5,449 3,746 3,603 3,603 3,603 3,603 3,603 
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Low-Level Mixed Waste 
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Storage and Handling 328 328 328 328 328 328 328 
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Low-Level Wute 

Treatment 2t6 2t6 2t6 2t6 2t6 2t6 2t8 
St~rage and Handling 358 358 358 358 358 358 358 
Disposal 402 402 402 402 402 402 402 

Hazardous Wute 
Treatment 53 53 53 53 53 53 53 
Storage and Handling 547 547 547 547 547 547 547 

Disposal t,47t t,47t t,47t t,47t t,47t t,47t t,47t 
Sanitary Waste 

Disposal 
Direct Program Management/Support 3,603 3,603 3,603 3,603 3,603 3,603 3,603 
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Low-Level Mixed Wute 

Treatment 276 2t,t06 
Storage and Handling 326 24,743 

Disposal 59 4,892 
Low-Level Wute 

Treatment 2t6 t6,229 
Storage and Handling 356 26,977 

Disposal 402 30,659 
Hazardous Wute 

Traatment 53 3,975 
Storage and Handling 547 4t,240 
Dlspoaal t,47t ttt,532 

Sanitary Waste 

Disposal tt2 
Direct Program Management/Support 3,603 280,t73 

• Total Life Cyot.t• the sum oftha•nnual oo1tlln oon1t1nt FY 19/iB dolt.,.. 

DESCRIPTION OF PERSONNEL 

Current Composition 

Pantex Plant Environmental Management staff consists of individuals who represent a number of professions, 
disciplines, and specialties. These include: biology, chemistry, general science, health physics, geology, 
engineering, technical project management, Geographical Information System operation, hydrology/ground-water 
modeling, contaminant fate and transportation modeling, environmental protection, and waste management 
integration. Current staffing requirements are presented in the table below. 
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Sanitary Waste 

GENERATION AND HANDLING 

Sanitary waste at Pantex Plant is generated by Office of Defense Programs (assembly and disassembly of 
weapons), environmental restoration activities, and various support operations, such as the cafeteria, the chemistry 
laboratories, maintenance, and the vehicle fleet. In FY 1995 there was 2.5 million kilograms (5.5 million pounds) 
of nonhazardous/sanitary waste generated. Environmental restoration-generated sanitary waste is not the 
responsibility ofthe Waste Management program in FY 1996, and in FY 1997 it will become the responsibility of 
Defense Programs. Thus, no costs for sanitary waste disposal have been included after FY 1996. 

DISPOSAL 

Nonhazardous/sanitary waste is either disposed of offsite at commercial facilities (Texas Class II waste to Amarillo 
Landfill) or onsite (wastewaters discharged to playa, and construction debris waste to the onsite Class ill landfill). 
In FY 1995 there was 2. 7 million kilograms ( 6 million pounds) of nonhazardous/sanitary waste disposed of at 
on site and offsite landfills. This figure does not include wastewater discharged to the playa. The costs include the 
operation of heavy equipment to move and cover waste, as necessary; receiving and weighing incoming waste 
loads; validating that incoming waste meets the landfill's waste acceptance criteria; developing and maintaining 
operating logs and disposal records; and ensuring compliance with Texas Natural Resource Conservation 
Commission regulations concerning landfill operations. 

Direct Program Management/Support 

All program management activities are performed within the budgets for waste management and environmental 
restoration activities. For FY 1996 through FY 2001, program management activities at the site account for 
approximately 20 percent of the total budget. 

Under an Agreement-in-Principle between the Department of Energy and the State of Texas, payments to local 
communities and state and federal agencies are made by the Department of Energy Amarillo Area Office. 
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Hazardous Waste 

GENERATION AND HANDLING 

The Department of Energy's Office of Defense Programs (assembly and disassembly of weapons) and 
environmental restoration activities generate hazardous waste at Pantex Plant. Various support operations such as 
chemistry laboratories, maintenance, and the vehicle fleet also produce hazardous waste. After initial 
characterization and packaging are performed by the generator, waste will be transferred to the Waste Management 
program. Waste Management will not assume responsibility for environmental restoration-generated waste until 
FY 1997. Beryllium waste will be disposed in FY 1996, and no further generation of beryllium waste is 
anticipated. ' 

Approximately 81,700 kilograms (190,100 pounds) of hazardous waste was generated onsite in FY 1995. 

TREATMENT 

The proposed Hazardous Waste Treatment and Processing Facility is designed for low-level waste, mixed waste, 
and hazardous waste. It will also accommodate the mobile treatment units. Construction is expected to be 
completed in FY 2000, with processing beginning in FY 2001. 

Waste contaminated with high explosives is treated at the Pantex Plant Burning Grounds. Residual ash from the 
Burning Grounds is packaged and disposed of offsite. In FY 1995, approximately 25,400 kilograms (56,000 
pounds) of waste contaminated with high explosives was treated at the Burning Grounds. 

The Burning Grounds are scheduled to be upgraded pending approval of Resource Conservation and Recovery Act 
permit application. The upgrade is expected to be complete in FY 1997. Alternatives to burning, such as base 
hydrolysis and molten salt extraction, are being explored. However, this estimate assumes the burning grounds 
will continue to be used. 

STORAGE 

Pantex Plant provides for the compliant onsite storage of hazardous and non-Resource Conservation and Recovery 
Act regulated waste generated at Pantex. A Resource Conservation and Recovery Act hazardous waste staging 
facility has been designed, and completion is planned for FY 1996. This facility will provide storage for 1 ,600 
drums of hazardous, mixed, and low-level radioactive waste. The staging facility will require upgrading in 
FY 2026. 

At the end ofFY 1995, Pantex Plant had approximately 15,100 kilograms (33,300 pounds) of hazardous waste in 
storage. 

DISPOSAL 

Hazardous waste is shipped monthly to offsite commercial disposal facilities. Costs associated with disposal, 
offsite transportation, and onsite support by waste operations personnel are included in the Waste Management 
program estimate. 

Pantex Plant shipped approximately 91,000 kilograms (200,600 pounds) of hazardous waste to offsite commercial 
disposal facilities in FY 1995. The estimates assume 15,647 cubic meters (20,500 cubic yards) will be disposed 
within the life cycle. 
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Low-Level Waste 

GENERATION AND HANDLING 

The Waste Management program is involved in developing waste management plans for the disassembly of 
weapons to minimize waste generated. 

Low-level radioactive waste at Pantex Plant is generated by the Office of Defense Programs (assembly and 
disassembly of weapons) and environmental restoration activities. Waste Management will assume the 
responsibility for Environmental Restoration-generated waste beginning in FY 1997. After initial characterization 
and packaging are performed by the generator, waste is transferred to the Waste Management program. Prior to 
FY 1997, the estimate includes characterization and packaging costs in the generator's estimate. After FY 1997, 
the waste management estimate includes characterization and packaging, as well as treatment, storage, and 
disposal. 

Low-level radioactive waste is divided into two categories: 1) waste approved for shipment to Nevada Test Site for 
disposal, which is routinely shipped when appropriate shipping increment quantities are accumulated; and 2) waste 
not yet approved for shipment to the Nevada Test Site, which is stored onsite pending approval for shipmentto the 
Nevada Test Site or other offsite disposal facility. 

Onsite generation of low-level waste was approximately 53,000 kilograms (116,900 pounds) in FY 1995. This 
estimate assumed that 8,544 cubic meters (11, 17 5 cubic yards) will be disposed. 

TREATMENT 

Treatment for low-level waste consists of stabilization and solidification to meet the acceptance criteria for the 
Nevada Test Site. Also included is the separation of liquid waste from solid waste. 

STORAGE 

Pantex Plant provides for onsite storage of low-level radioactive waste generated at Pantex Plant that is not 
approved for disposal at the Nevada Test Site. This includes operation of the waste tracking system data base; 
issuance of waste containers, labels and markings; maintenance of waste disposition forms; generation of inventory 
reports; monthly, quarterly, and annual waste summary reports for submittal to the Texas Natural Resource 
Conservation Commission; monthly inspections of low-level radioactive storage areas; loading and off-loading of 
waste at the storage facilities; and documentation of cradle-to-grave tracking of low-level radioactive waste. 

A Resource Conservation and Recovery Act hazardous waste staging facility has been designed with completion 
expected in FY 1996. This facility will provide storage for 1,600 drums of hazardous, mixed, and low-level waste. 
The estimate assumes that the staging facility will require upgrading in FY 2026. 

At the end of FY 1995, Pantex Plant had 190,600 kilograms (420,000 pounds) of low-level waste in storage. 

DISPOSAL 

In the near future, two shipments of low-level waste will be made to the Nevada Test Site quarterly. 

Pantex Plant shipped approximately 24,300 kilograms (53,700 pounds) of low-level waste to offsite commercial 
disposal facilities in FY 1995. The Department will continue to evaluate commercial facilities for cost-effective 
disposal. 
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and disposal costs related to waste generated by environmental restoration activities are included in the remedial 
action costs of the Environmental Restoration program. 

Onsite generation of low-level mixed radioactive waste was 9,429 kilograms (20,954 pounds) in FY 1995. This 
estimate assumes that 4,649 cubic meters (6,080 cubic yards) of waste will be generated in the life cycle. 

TREATMENT 

Pantex Plant developed a Site Treatment Plan for low-level mixed radioactive waste as required by the Federal 
Facility Compliance Act. The plan calls for the development and use of (1) existing onsite facilities, (2) 
commercial treatment, and (3) onsite treatment using mobile treatment units. The engineering and design of the 
mobile treatment units will start in FY 1996. Validation and startup will occur in FY 1999, with regular treatment 
operations beginning in FY 2001. Mobile treatment units are expected to require upgrading every 12 years 
(FY 2010 and FY 2022). Not all waste streams are ready for treatment, and disposal facilities will not be available 
in FY 1996. 

The proposed Hazardous Waste Treatment and Processing Facility is designed for low-level waste, low-level 
mixed waste, and hazardous waste. It will also accommodate the mobile treatment units. Construction is expected 
to be completed in FY 1998, with processing beginning in FY 2000. See the Site Map for the location of Waste 
Management program activities. 

STORAGE 

Low-level mixed waste is currently being stored onsite in compliance with the Federal Facility Compliance Act 
Order and Compliance Plan, which the Department of Energy and the Texas Natural Resources Conservation 
Commission negotiated. The waste will be stored pending development of approved treatment technologies. 

A Resource Conservation and Recovery Act hazardous waste staging facility has been designed, and completion in 
FY 1996 is planned. This facility will provide storage for 1,600 drums of hazardous, mixed, and low-level 
radioactive waste. The estimate assumes that the staging facility will require upgrading in FY 2026. At the end of 
FY 1995, Pantex Plant had approximately 67,000 kilograms (147 ,800 pounds) of low-level mixed waste in storage. 

DISPOSAL 

Low-level mixed waste is disposed at offsite commercial disposal facilities. Waste Management program costs for 
disposal, offsite transportation, and onsite support including review of the waste against the Waste Acceptance 
Criteria of the receiving facility. The estimate assumes 4,702 cubic meters (6, 150 cubic yards) of waste will be 
disposed. 
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WASTE MANAGEMENT 

Pantex Plant operations generate various types of waste. The waste produced by the assembly and disassembly of 
weapons includes high explosives and solvents. These operations also produce radioactive process water, debris 
contaminated with radioactive materials, low-level waste, low-level mixed waste, hazardous waste, sanitary waste, 
heavy metals, and solvents. Waste is also produced by various support operations such as the chemistry 
laboratories, maintenance, and the vehicle fleet. 

Pantex Plant does not generate high-level waste or transuranic waste during routine operations. Three drums of 
transuranic waste generated from an isolated event are being stored at the plant on an interim basis until they can 
be shipped to the Waste Isolation Pilot Plant for disposal or to another Department of Energy site for interim 
storage. Storage and inspection costs are extremely small and not included in the estimate. Transportation costs to 
the Waste Isolation Pilot Plant are in the Waste Isolation Pilot Plan estimate. 

In the future, the volume of operations-generated waste is expected to decrease as a result of waste minimization 
efforts and reduced dismantlement levels. As operations-generated waste decreases, the backlog of stored waste 
will be disposed. 

Although the overall totals for the waste generation forecast are expected to have a fairly high confidence factor, 
several factors cause the level of confidence in the forecast figures for individual waste streams to be low. Pantex 
Plant uses waste stream descriptions to match waste types defined by the State of Texas. Because of changes made 
by the State of Texas, effective January 1994, the historical reference period of waste generation is relatively short 
for the current descriptions. Additionally, the waste minimization effort continues to provide benefits that reduce 
the amount of hazardous or mixed waste generated, but thereby often increase the amount of nonhazardous or low
level waste. Because the waste minimization effort continues at a good pace, the benefits can be expected to 
accumulate, but the effect will be to change the categories where waste generation is reported, and consequently 
the figures for individual waste streams are less accurate than the overall totals. Improvements are expected in the 
confidence factor for individual waste streams as additional background information is collected. 

Major Waste Management Activity Milestones 

TASK 

Hazardous Waste Staging Facility Construction 
Burning Grounds Upgrade 
Hazardous Waste Treatment and Processing Facility Construction 
Hazardous Waste Treatment and Processing Facility Start of Operations 

Low-Level Mixed Waste 

GENERATION AND HANDLING 

COMPLETION DATE 
Fiscal Year 

1996 
1997 
1998 
2000 

Pantex Plant produced a Site Treatment Plan, as required by the Federal Facility Compliance Act, resulting in a 
Consent Order with the State of Texas. The Consent Order governs schedules and milestones for low-level mixed 
waste treatment. Waste Management is involved in developing waste management plans for the disassembly of 
weapons to minimize the amount of waste generated. 

The Office of Defense Programs (assembly and disassembly of weapons) and environmental restoration activities 
generate low-level mixed radioactive waste at Pantex Plant. After the generator initially characterizes and 
packages the waste, it will be transferred to the Waste Management program. Waste Management will not assume 
responsibility for environmental restoration-generated waste until FY 1997. Prior to FY 1997, treatment, storage, 
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ASSESSMENT 
Phase 1 and 2 fieldwork has been completed. Potential constituents of concern included benzene, toluene, 
ethylbenzene, and xylene, and total petroleum hydrocarbons. Two corrective action reports were submitted to the 
regulators. The Draft Final Corrective Action report for underground storage tanks 7, 30, 38, and 39 was 
submitted on October 14, 1994, while the report for underground storage tank 9 was submitted on April 24, 1995. 
This report assumes no corrective action nor further investigation is warranted for all sites in this operable unit. 

Operable Unit PX-15: 11-14 Hypalon Pond 

This site consists of a former surface impoundment (11-14 Pond) located at Building 11-14. Constructed in 1975, 
the pond treated acidic wastewaters from high explosives operations in Building 11-36. Pond operations were 
discontinued as a hazardous waste treatment unit in March 1989. The existing wastewater sludge residues were 
removed and disposed of at an offsite hazardous waste disposal facility. The pond was backfilled and graded in 
May 1990. The former pond was approximately 9.2-meters (30-feet) wide, 30.5-meters (1 00-feet) long, and 2.3-
meters (7.5-feet) deep from the top of the surrounding berm. At times, wastewater containing residual 
concentrations of solvents was discharged into the pond. 

Resource Conservation and Recovery Act Closure activities began in 1992 and consisted of soil sampling along the 
pipe trench, borings drilled in the center of the former pond, and the installation of four perched zone monitoring 
wells. Wastewater, sludge residues, and the hypalon liner were removed from the pond and disposed of at a 
permitted facility. The pond was backfilled and graded in March 1990. Regulatory approval was granted for the 
pond closure on May 19, 1995, with the completion of deed certification in the Carson County Registry of Deeds. 

Environmental Restoration Activities Cost Estimate 

Burning Ground 
Remedial Action 

High Priority Potential Release Sites 
Assessment 

Old Sewage Treat. Plant Sludge Beds 
Assessment 

Fire Training Area Bum Pits 
Assessment 
Remedial Action 

Ground Water In Zone 12 
Assessment 
Remedial Action 

Landfills 
Assessment 
Remedial Action 

Dilches and Playas 
Assessment 
Remedial Aclion 

Firing Sites 
Assessment 
Remedial Action 

Leaking Underground Storage Tanks 
Assessment 

Misc. High Exploslve/Rad. Sites 
Assessment 
Remedial Action 

Misc. Chemical Spills and Release Sites 
Assessment 
Remedial Action 

Supplemental Verification Sites 
Assessment 

Direct Program ManagemenUSupport 
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containing polychlorinated biphenyls; boiler house operations; storage and disposal of sulfuric acid; storage of 
solvents; mixing of pesticides/herbicides and rinsing of pesticide application equipment; and collection of 
wastewater, sludge, and solvents from de greasing and machine shop operations. Most of the spills/releases 
occurred between 1950 and 1980. · 

ASSESSMENT 

Phase 1 soil investigations are complete. The results indicated Phase 2 soil sampling was necessary, and it was 
conducted during the summer of 1995. The Draft Final Resource Conservation and Recovery Act Facility 
Investigation was submitted to the regulators in August 1995. In November 1995, additional sampling was 
performed at nine sites to characterize risk drivers to background and to obtain data to facilitate closure. Chemical 
sample analyses included pesticides, polychlorinated biphenyls, lead, explosives, mercury, semi-volatiles, and 
synthetic precipitate leaching procedure for pesticides and lead. 

REMEDIAL ACTION 

No Further Action is recommended for six sites, one of which remains active. Closure will be deferred until the 
building is decontaminated and decommissioned. Another site was closed subsequent to a records search and a 
visual inspection which indicated no contamination. The results of synthetic precipitate leaching procedures 
support a recommendation of No Further Action; therefore, the estimate includes no remediation costs. 

Operable Unit PX-13: Supplemental Verification Sites 

The Supplemental Verification sites Solid Waste Management Unit grouping is made up of eight landfills and 
other miscellaneous surface sites throughout the facility that are known or suspected of receiving hazardous 
constituents or present unknown potential for contaminant risk, requiring verification. Various operations and 
maintenance activities at the Pantex Plant have resulted in onsite chemical usage, incidental disposal of spent 
material, and demolition of structures with disposal in onsite rubble landfills. 

ASSESSMENT 

The principal contaminants of concern for the supplemental verification sites are polynuclear aromatic 
hydrocarbons, semi-volatile organic compounds, metals, and pesticides. No further assessment activities are 
required at this time. Currently, the Resource Conservation and Recovery Act Facility Investigation reports are 
being prepared for submission to the Texas Natural Resource Conservation Commission. 

REMEDIAL ACTION 

No Further Action has been recommended; therefore, no remediation costs were included in this estimate. Further 
consideration of any potential remedial action will proceed upon receipt of the Draft Resource Conservation and 
Recovery Act Facility Investigation report. All waste generated during site investigation and has been shipped 
offsite for disposal. 

Operable Unit PX-14: Underground Storage Tanks at Other 
Locations 

Four underground storage tanks (7, 9, 38, 39) were located in Zone 12 and one at the existing Vehicle Maintenance 
Facility. One of the five underground storage tanks (Number 30) is identified as Solid Waste Management unit 
133. All of the underground storage tanks except Number 30 contained diesel fuel for emergency power 
generators. Underground storage tank Number 30 contained waste oils generated from vehicle maintenance 
activities. The remaining four are included because their investigation is warranted due to the potential release of 
hydrocarbons. All five tanks have been removed. 
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of Building 12-35. Two gasoline leaks occurred in 1974 or 1975 and 1985. As a result, all tanks were removed by 
1988. In 1980, two fiberglass tanks were installed south of Building 16-1 to store diesel fuel and unleaded 
gasoline. One diesel fuel leak occurred in 1985. As a result, both tanks were removed in 1989. 

ASSESSMENT 

Phase 1 and 2 fieldwork has been completed. No significant soil contamination from underground storage tanks 
leaks was detected at Building 16-1. 

REMEDIAL ACTION 

On the basis of the Resource Conservation and Recovery Act Facility Investigation, no corrective actions have 
been recommended for the site of the underground storage tanks at Building 16-1 and the estimate includes no cost 
for remediation 

Operable Unit PX-11: Miscellaneous High Explosives/Radiation 
Sites 

This operable unit comprises several solid waste management units at 13 different sites. Each of the site's 
operations at one time generated waste from high explosives processing, high explosives treatment, stored 
radioactive/high explosives material or treated high explosives wastewater. Most of the sites contain high 
explosives, metals, semi-volatile organic compounds, volatile organic compounds, and soil contamination caused 
mainly by the discharge of wastewater activities. 

ASSESSMENT 

This operable unit comprises 13 sites. A number of surface and subsurface soil samples were collected during the 
Resource Conservation and Recovery Act Facility Investigation report. Contaminants of concern include high 
explosives, metals, and limited semi-volatile organic compounds/volatile organic compounds. A Resource 
Conservation and Recovery Act Facility Investigation report was submitted to the regulators in January 1996. 

REMEDIAL ACTION 

Data documents are complete, and an interim corrective measure is planned. It will combine in situ 
bioremediation, soil removal, and offsite disposal. Additional soil sampling was completed to delineate interim 
corrective measure candidate sites; the data is pending analysis. No Further Action will be recommended for other 
sites. However, based on the investigation material, some of the soil contamination involves hazardous waste. This 
estimate assumes a volume of 10,000 cubic meters (13,100 cubic yards) from the interim corrective measures 
remediation activities. 

In situ remediation is planned for many of the sites. Those areas requiring excavation will be either Class I 
nonhazardous waste, which will be shipped offsite to an approved Department of Energy disposal facility; or Class 
II nonhazardous, which will be placed at the permitted environmental landfill cell at Pantex. This estimate assumes 
that remediation of this operable unit will be complete in FY 1997. 

Operable Unit PX-12: Miscellaneous Chemical Spills and Release 
Sites 

The miscellaneous Chemical Spills/Release sites consist of several locations at Pantex Plant where spills or releases 
occurred or may have occurred during routine plant operations. These sites are located in Zones 4, 10, 11, and 12, 
and in the central and southern portions of Pantex Plant. The Chemical Spills site has been or is currently being 
used for a variety of purposes, including: storage of scrap and salvageable materials; storage and recharging of 
batteries; collection and disposal of process waste; storage of transformers and other electrical equipment 
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ASSESSMENT 

Phase 1 Resource Conservation and Recovery Act Facility Investigation activities included surface and subsurface 
soil sampling for five of the six flow systems within this operable unit. The sixth flow system, ground water, had 
monitoring wells installed in a perched aquifer. 

Based on the Phase 1 results, three of the six water flow systems in this operable unit required surface and 
subsurface sampling. Two of the others required sampling of surface areas only. The required samples were 
obtained on Phase 2 fieldwork during the spring of 1995. The sixth flow system requires the drilling of additional 
monitoring wells. This drilling was added to the Zone 12 ground-water (Operable Unit 6) assessment conducted 
during the summer of 1995. As part of the Phase 2 fieldwork, a number of samples were collected and analyzed in 
undisturbed areas offsite to determine background concentrations of naturally occurring constituents. The main 
contaminants of concern include metals, semi-volatile organic compounds, high explosives, and 
pesticides/herbicides. Site characterization is complete. The Resource Conservation and Recovery Act Facility 
Investigation report was submitted to the regulators in September 1995. 

REMEDIAL ACTION 

The Environmental Restoration staff is currently correlating flow system processes, including low flow conditions 
and pooling areas, with contaminant concentrations to delineate interim corrective measure candidate sites. Once 
identified, remedial actions to be employed include excavation and disposal, or in situ remediation, which will be 
conducted concurrently with additional site characterization. It is anticipated that all remedial activity will be 
completed in FY 1996. 

Operable Unit PX-9: Firing Sites 

The Firing Sites are located in the north-central portion of the Pantex Plant and were operational as early as 1952. 
The sites historically were used for the testing of high explosives in connection with quality control and research 
and development activities. Some radioactive materials, primarily depleted uranium, were involved in the testing 
program. The potential contaminants of concern include high explosives, metals and small amounts of 
radionuclides. Phase 1 fieldwork was completed in August 1995. This investigation included a radiological 
survey, and a surface and subsurface soil investigation. Since some of the sites are still active, only the inactive 
Firing Sites 5, 6 and 15 were included in this investigation. The remaining sites will be closed and investigated 
once the operational life is completed. Costs for these sites were not included in this estimate. 

ASSESSMENT 

Soil investigations for Firing Sites 5, 6, and 15 were completed in the summer of 1995. Firing Sites 6 and 15 will 
be closed, using the Risk Reduction guidelines promulgated by the Texas Natural Resources Conservation 
Commission. This estimate assume there are some assessment activities in FY 1996 and FY 1997 at Site 5. 

REMEDIAL ACTION 

At Firing Site 5 a pilot study is surveying and recovering visible depleted uranium from surface and near-surface 
soils. This interim corrective measure will also include surveying and removing visible depleted uranium within 
the berm area. The type of waste generated from decommissioning of the Firing Sites is low-level mixed. This 
estimate assumes that remediation will be completed FY 1997 and will generate 53 cubic meters (69 cubic yards) 
of low-level waste. 

Operable Unit PX-1 0: Leaking Underground Storage Tanks 

The site includes Area of Concern 6, which comprises two gasoline release sites, and Buildings 12-35 and 16-t. 
Underground storage tanks have been removed from both of these locations, and leaks are known to have occurred. 
From t 95 t to 1976, five underground steel tanks were installed for storing gasoline, diesel, and motor oil southeast 
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All of the alternatives referenced above will reduce the Pantex Plant dependency on the Ogallala Aquifer for 
operations. This report assumes that remediation will be complete in FY 2000. It also assumes that activities will 
generate 3.4 million cubic meters (4.4 million cubic yards) of hazardous waste. 

Operable Unit PX· 7: Landfills 

Since Pantex Plant was established in 1942, virtually all sanitary and industrial solid waste generated at Pantex 
Plant has been disposed of in landfills located throughout the facility. Twenty-three landfills exist at Pantex Plant, 
16 of which are included in this group. The major types of waste that have been buried in the landfills are sanitary 
waste (waste from cafeteria and other general trash, such as paper, plastic, empty containers and food), construction 
debris (materials such as metal scrap, lumber, roofing materials, concrete, railroad ties/rails, drums, insulation, 
plastic, and wire), high explosive-contaminated waste, chemical waste, used batteries, residual ash, pesticides, and 
other miscellaneous trash and debris. These practices have been discontinued. Phase 1 fieldwork was completed 
in 1994 with the submittal of preliminary data packages in 1994 as well. Phase 2 fieldwork was completed in 1995 
with the Draft Final Resource Conservation and Recovery Act Facility Investigation reports to be completed in 
1996 (January and June, respectively). 

The contaminants detected in the Phase 1 landfill investigation were: volatile organic compounds, semi-volatile 
organic compounds, metals, pesticides, polychlorinated biphenyls, and asbestos. 

ASSESSMENT 

The principal contaminants of concern for the landfills are high explosives, semi-volatile organic compounds, 
metals, pesticides, and asbestos. These contaminants ar~ present at levels both above and below Risk Reduction 
Standard 2 as defined under Texas Administrative Code Title 30, Section 335, Subparts A and S. No further 
assessment activities are required at this time. Currently, the Resource Conservation and Recovery Act Facility 
Investigation reports are being prepared for submission to the Texas Natural Resource Conservation Commission. 

REMEDIAL ACTION 

Analysis of the data from the assessment phases is being reviewed to ascertain the applicability of interim 
corrective measures. Landfill3, and possibly other landfills, will require a corrective measures study. Any 
remediation activities for Landfill3 will be incorporated into the ground-water remediation activities currently 
under way (see Operable Unit 6). Closure strategies for the landfills are currently being reviewed, with emphasis 
placed on Risk Reduction Standard 2 and Risk Reduction Standard 3 closures. This report assumes that 
remediation will be complete in FY 1999. 

Operable Unit PX-8: Ditches and Playas 

This Solid Waste Management Unit grouping consists of the manmade ditches and natural flow system that drains 
the plant area. Pantex Plant rainfall and runoff enters the ditches and natural drainage system and ultimately flows 
to four onsite playas. Historically, drainage was also diverted offsite to Pantex Lake, located northeast of the 
Pantex Plant. In the past, the industrial operations in Zones 11 and 12 caused chemical releases that potentially 
entered the drainage ditches and playas located at the plant. Surface runoff from the Burning Grounds flowed into 
Playa 3, and effluent treated at the Old Sewage Treatment Plant (inactive since 1987) was pumped to Pantex Lake. 
The specific contamination at each site depends on the history of the site. However, some of the compounds being 
evaluated are volatile organic compounds, semi-volatile organic compounds, metals, high explosives, pesticides, 
polychlorinated biphenyls, and nitrites-nitrates. Interim corrective measures for the ditches are planned for the 
spring of 1996. 
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The nature and volume of materials used in the past fire training exercises are only partially documented. Waste 
solvents, as well as fuels and oils (some possibly containing polychlorinated biphenyls), were reportedly burned in 
Pit 1. Before 1985, approximately 208liters (55 gallons) oftoluene, and 380 liters (100 gallons) of 
dimethylefromanide were reportedly burned in Pit 2. The extinguishing agents used included protein foam, ABC
type dry chemical mixtures, 1211 Halon, Aqueous Film-Forming Foam, and water. The Fire Training Area Bum 
Pits site was used from 1973 until 1990 for Pantex Plant Fire Department personnel training exercises. The site 
was used approximately twice a year. 

An interim corrective measure was initiated to remove the upper 0.6 meters (two feet) of contamination (primarily 
pesticides and metals) during the summer of 1995. Hot spots (isolated areas that exceed acceptable levels of 
contamination) were removed to meet Risk Reduction Standards. After excavation, appropriate offsite disposal of 
contaminated soil was followed by confirmation sampling to document compliance with the Risk Reduction 
Standards cleanup levels. Approximately 1,041.2 cubic meters (1,370 cubic yards) of soil were removed. 
Additional Resource Conservation and Recovery Act Facility Investigation Phase 2 sampling was performed to 
complete characterization of the nature and extent of contamination at the Fire Training Area Bum Pits. The 
remediated area was backfilled with material obtained from the Pantex Plant Borrow Area. Reseeding of the area 
was done using native grasses. The Draft Final Interim Corrective Measures Closure report was submitted to 
regulators in November 1995. This estimate assumes No Further Action will be required. 

Operable Unit PX-6: Ground Water in Zone 12 

The Ground Water Operable Unit manages all perched aquifer contamination at the Pantex Plant which originated 
from various widespread sources within the plant. This report assumes that the major portion of the contamination 
in the perched aquifer originated in the industrial portion of the plant, which includes Zones 11 and 12. These 
zones include, or have included administrative and support facilities, vehicle and high explosives, operations, 
chemical and photographic laboratories, cooling towers, and other industrial operations. 

ASSESSMENT 

Argonne National Laboratory conducted an expedited site characterization. Three additional wells for monitoring 
perched aquifers and one well for monitoring the Ogallala aquifer were proposed as part of Phase 2 fieldwork. 
These Phase 2 wells were completed in 1995. An Accelerated Site Assessment Project was conducted in 1995. 
This project included both onsite and offsite exploratory drilling to determine the extent of the perched aquifer 
contamination. High explosives contamination was found offsite to the east of the plant. 

REMEDIAL ACTION 

Phase 2 fieldwork is complete. The Resource Conservation and Recovery Act Facility Investigations report has 
been prepared and submitted to regulators. The expedited site characterization was completed and a report of the 
findings was submitted in August 1995. The Accelerated Site Assessment Project was completed in November 
1995. This project included the drilling of up to ten additional test holes to determine the extent of contamination 
within the perched aquifer, both onsite and offsite. 

A treatability study for the perched aquifer on Pantex Plant was conducted in FY 1995. This study included the 
extraction and treatment of the contaminated perched ground water. The treatability system will be located east of 
Zone 12 and will include three ground-water extraction wells and a treatment unit. 

Several alternatives are being studied to determine a beneficial reuse of the treated wastewater from the treatability 
system. These alternatives include: 1) reuse of water for steam generation, 2) sale of treated water to Texas Tech 
for irrigation purposes, and 3) discharge of treated water to Playa 4 for wetlands enhancement. Ground water will 
also be reinjected to enhance remediation. 
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section of a 40-centimeter (16-inch naval gun)] from Firing Site 22. Requests for closure have been submitted to 
the Texas Natural Resources Conservation Commission. This report assumes no further action will be needed. 

Operable Unit PX-3: Former Cooling Tower 

The site includes Area of Concern Number 13 and is located in the east-central portion of the Pantex Plant, in a 
high-security area in Zone 12. The tower was used for water cooling from 1950 to 1964 for high explosives 
machining operations in nearby buildings. A large adjacent concrete basin was used as a water reservoir system. 
Contamination could have potentially resulted from the overflow of the water reservoir, leakage through or 
adjacent to the foundation, continuous dripping/leaking, and blow-down water. 

ASSESSMENT 
No Further Action was recommended to the Texas Natural Resources Conservation Commission in October 1993 
based on low levels of contamination found in the soil. The Texas Natural Resources Conservation Commission 
Risk Reduction Standards state that contamination at these levels does not pose a threat to human health or the 
environment. Regulatory approval of the recommendation for No Further Action is pending. However, in March 
1995, an investigation of ancillary piping that supplied water to the former cooling tower revealed the presence of 
chromium-contaminated soil under the piping. The extent of contamination has not been defined. In FY 1996, 
additional investigation of this site will define the vertical and lateral extent of this contamination. 

REMEDIAL ACTION 
This report assumes that an interim corrective measure will be performed in FY 1997 to remove immediate 
contamination of the chromate plume. In FY 1996, remediation activities will be performed under PX-6, Ground 
Water, to remediate the chromium ground-water contamination. 

Operable Unit PX-4: Old Sewage Treatment Plant Sludge Beds 

The Old Sewage Treatment Plant sludge beds are located in Zone 13 in the extreme northeast comer of Pantex 
Plant. The Old Sewage Treatment Plant was in operation from 1942 until 1987 and is now out of service. The 
facility treated wastewater from the Pantex Ordnance Plant, Amarillo Air Force Base, and Pantex Plant. The Old 
Sewage Treatment Plant consists of six rectangular, sloped, concrete-lined units filled with pea-sized gravel. Each 
bed is approximately 12 meters by 30 meters (40 feet by 100 feet). Sludge from the anaerobic sludge digester was 
discharged to the individual beds. Sludge residue was retained on top of the gravel, while excess liquid trickled 
through the gravel. The liquid then flowed along the sloped concrete liner surface and was collected in sumps at 
the edge of each bed before returning to the plant for processing. 

ASSESSMENT 
Regulatory approval is pending because of the levels of contamination in the soil that were very low. No Further 
Action for the Old Sewage Treatment Plant Sludge Beds was recommended to the Texas Natural Resources 
Conservation Commission in September 1993. This report assumes No Further Action is required. 

Operable Unit PX-5: Fire Training Area Burn Pits 

The Fire Training Area Bum Pits site is located northwest of Zone 12, adjacent to south 13th Street and the Pantex 
Plant Fire Training Center. The Resource Conservation and Recovery Act Facility Investigation area occupies 
approximately 1.7 hectares (4.25 acres). The main features of interest at the site are two underlined bum pits, (Pit 
1 and Pit 2), which were used to contain training fires staged at the site, a crawl tube formerly used in fire/smoke 
training exercises, a former tank and storage area for drums of waste solvents and fuels used to set training fires, 
and a shallow unlined drainage ditch that periodically received runoff from the pits and surrounding areas. 
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Conservation Commission for review. Response from the Texas Natural Resources Conservation Commission 
initiated a Phase 2 investigation to determine the lateral extent of high explosures. In addition, a Risk Assessment 
of the Burning Grounds was also conducted. The results of this Phase 2 investigation will be incorporated into the 
Resource Conservation and Recovery Act Facility Investigation as an Addendum, and results of the risk assessment 
will be used to determine the possibility of No Further Action or additional remediation actions to be conducted at 
the Burning Grounds for closure. 

ASSESSMENT 
No Further Action is assumed for all closed sites associated with the Burning Grounds, except for the flashing pits 
and selected landfills. A Phase 2 assessment will be completed in FY 1996 to characterize waste in several 
inactive landfills not investigated during Phase 1. Additional Phase 2 work, a Resource Conservation and 
Recovery Act Facility Investigation, and a risk assessment will be conducted during FY 1996. Completion of work 
at PX-1 is scheduled for the fall of 1997. Cleanup of the site may be deferred until the Burning Grounds becomes 
inactive. 

To prevent migration of contaminants beyond the landfill boundaries, limited landfill capping is assumed. These 
proposed basic caps will prevent runon and runoff of surface drainage. 

Decommissioning of the two burning cages and the bum pit pans will occur in FY 1996. This report assumes that 
all waste generated during final cleanup will be treated and disposed of at a permitted facility. 

Ongoing activities at the Burning Grounds will preclude closure activities of the Burning Grounds Solid Waste 
Management Units until these activities cease. Monitor wells have been installed in both the Perched and Ogallala 
aquifers at the Burning Grounds. Currently anticipated activities for Interim Corrective Measures or voluntary 
corrective action will include modification of the landfill surface for runoff control and removal and control of 
burrowing animals. Upon closure of the Burning Grounds, closure activities of existing solid waste management 
units will begin. This estimate includes no cost for remediation. 

Operable Unit PX-2: High Priority Potential Release Sites 

Various industrial operations supporting the Pantex Plant mission had the potential for release of hazardous 
constituents to the environment. These releases are associated with nine sites, collectively referred to the High 
Priority Potential Release sites Solid Waste Management Unit grouping. The Phase 1 fieldwork consisted of soil 
gas sampling and soil boring samples. The fieldwork was completed in February 1994. Three interim corrective 
measures were performed in the summer of 1995. Closure plans for all three of the interim corrective measures 
have been submitted to Texas Natural Resources Conservation Commission. 

ASSESSMENT 
The principal contaminants of concern for the High Priority Potential Release sites are high explosives, volatile 
organic compounds, and metals. These contaminants are present at levels both above and below Risk Reduction 
Standard 2 as defined under Texas Administrative Code Title 30, Section 335, Subparts A and S. No further 
assessment activities are required at this time. No Further Action is recommended for the nine High Priority 
Potential Release sites. Accordingly, a recommendation of No Further Action has been submitted to the Texas 
Natural Resources Conservation Commission. The Texas Natural Resources Conservation Commission is 
currently reviewing the request for No Further Action. This estimate also assumes assessment activities will 
generate 250 cubic meters (325 cubic yeards) of hazardous waste. 

REMEDIAL ACTION 
Three interim corrective measures were implemented during the summer of 1995. These consisted of: 1) removal 
of the sump and pond liner, including underlying sediment, at the evaporation pond adjacent to Firing Site 1 6; 
2) removal of the concrete sump and adjacent soil at Building 1 2-68; and 3) removal of the container [the breach 
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minimizing the amount of waste generated during remedial feasibility investigations by sonic drilling, geophysical 
and soil gas survey techniques, and other survey methods that generate minimal volumes of waste. 

Waste investigated is sampled, and the samples are sent to a laboratory for analysis. Upon receipt of the validated 
analytical data, the investigative materials are classified appropriately. Solid waste (for example, construction 
debris) classified as Class m is disposed onsite in a permitted landfill. Class II solid waste is disposed of offsite in 
a permitted landfill in Amarillo. Class II liquids, personal protective materials, and Class I or hazardous waste is 
disposed of offsite at a permitted treatment disposal facility. If any interim waste storage handling is required, 
secondary containment of liquids is ensured. 

Major Environmental Restoration Activity Milestones 

TASK 

Operable Unit PX-1 (Burning Ground Sites)-Remediation 
Operable Unit PX-3 (Former Cooling Tower) 
Operable Unit PX-5 (Fire Training Area Bum Pits) Remediation 
Operable Unit PX-6 (Zone 12 Ground Water)- Remediation 
Operable Unit PX-7 (Landfills)-Remediation 
Operable Unit PX-8 (Ditches And Playas)- Remediation 
Operable Unit PX-9 (Firing Sites)- Remediation 
Operable Unit PX-11 (Miscellaneous High Explosives)- Remediation 
Operable Unit PX-12 (Miscellaneous Chemical Releases)- Remediation 

COMPLETION DATE 

Fiscal Year 

1996 
1997 
1996 
2000 
1999 
1997 
1997 
1997 
1996 

The plant's 144 solid waste management units are grouped into 15 operable units for investigation and cleanup 
activities associated with them. The operable units included 114 potential release sites. Resource Conservation 
and Recovery Act Facility Investigations have been initiated for all operable units. For Operable Units PX-3 
(Former Cooling Tower) and PX-4 (Old Sewage Treatment Plant Sludge Beds), work is being performed for 
chromium contamination. Unit PX-15, the Hypalon Pond, was closed in 1995. Currently, voluntary corrective 
actions are being taken at several sites, and No Further Action is planned at several other sites. Brief descriptions 
of the active operable units follow. 

Waste Management and Environmental Restoration are cooperating to ensure coordination of work and personnel 
to accomplish the necessary tasks. A staff of Environmental Restoration program, planning, analysis and control 
personnel provides program management/support for all the operable units discussed below. The Environmental 
Restoration program estimate includes management of waste including characterization, packaging, treatment, 
storage and disposal of waste generated by Environmental Restoration program activities. Waste Management will 
assume the responsibility for waste generated from environmental restoration activities beginning in FY 1997, and 
the estimate includes characterization, packaging, treatment, storage, and disposal costs for Environmental 
Restoration program waste. 

Operable Unit PX-1: Burning Ground Sites 

The Burning Grounds in the north-central portion ofPantex Plant comprises approximately 140 hectares (58 
acres). Operation at the Burning Grounds began as early as 1952. The site is used for the demilitarization of high 
explosive components and treatment of high explosive-contaminated material. Disposal of solvents is ongoing. 
Active units in the Burning Grounds include bum trays, racks, and demonstration-detonation sites. Closure plans 
for bum cages and flashing pits have been submitted to the Texas Natural Resources Conservation Commission. 
Inactive units yet to be investigated include the solvent evaporation pit and pans, the former chemical bum pit, 
bum pads, and the Burning Grounds landfills. The potential contaminants of concern are high explosives, 

· solvents, volatile organic compounds, asbestos, polychlorinated biphenyls and small amounts of radionuclides. 
The Phase 1 fieldwork consisted of a geophysical survey, soil samples, and a ground-water investigation. This 
investigation was conducted from March through May 1994. Final data packages detailing the Resource 
Conservation and Recovery Act Facility Investigation have been submitted to the Texas Natural Resources 
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NUCLEAR MATERIAL AND FACILITY STABILIZATION 

Facility stabilization and maintenance began at Pantex Plant in 1995. The Office of Defense Programs currently 
provides funding for stabilization and maintenance. Transfer of facilities to the Environmental Management 
program is anticipated to occur in FY 2002. Eight facilities have already begun stabilization, including a 
chlorinating building, a digester, explosives machining, a synthesis building, and an electrical substation. This 
report assumes that the remaining facility (a sewage tank) will begin stabilization and maintenance activities in FY 
1996. The resulting waste types are expected to include: radioactive process water, liquid and solid low-level 
waste, sanitary waste, heavy metals, and solvents. This report assumes the stabilization and maintenance process at 
Pantex Plant will be completed by FY 2010. Funding profiles and facility activities were generated through 
parametric modeling, using data from other Department of Energy facilities. 

Nuclear Material and Facility Stabilization Activites Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 
29'!§ 2Q16 i222 agan 2QiQ um sve'f 

Nuclear Malerial and Facility Stabilization 2.978 4.428 5.128 t.474 70.034 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

ENVIRONMENTAL RESTORATION 

The production of explosives components for nuclear weapons has resulted in the contamination of soils primarily 
by organic solvents and explosives. In addition, tests of weapons components have contaminated some areas with 
explosives and heavy metals. The contaminants have gradually migrated to subsurface soils and the perched 
ground water. Ground-water contamination has been detected in the perched aquifer, which is located a few 
hundred feet above the Ogallala Aquifer, the primary water source for the region. Because of this contamination, 
the Environmental Protection Agency placed Pantex Plant on its National Priorities List in May 1994. The 
Department of Energy/ Amarillo Area Office is currently negotiating a Tri-Party Federal Facilities Agreement with 
the Environmental Protection Agency and the Texas Natural Resources Conservation Commission. See the Site 
Map for the location of environmental restoration related activities. 

Environmental restoration activities at Pantex are conducted in compliance with a Resource Conservation and 
Recovery Act permit that the Texas Water Commission (which has since become part of the Texas Natural 
Resources Conservation Commission) issued in April 1991. Activities began in 1992 and are expected to be 
completed during FY 2000. 

Surveillance and monitoring will be performed to comply with regulatory drivers (as discussed in the "Facility 
Mission" section above) once the site is remediated or decommissioned. A number of ground-water wells will be 
monitored for constituents of concern. Air monitoring will consist of radiological and nonradiological constituents 
analysis. Ecological/biota monitoring and surveillance will continue for those constituents that potentially pose a 
risk. This report assumes that these activities will continue for 30 years after remediation is complete. 

The assessment activities at 1 2 of the 1 5 operable units have shown that most of the waste material generated is 
nonhazardous. In situ remediation will be the primary technology used for remediation of the hazardous portion of 
the waste. As a result, hazardous waste sent to the Waste Management program for disposal will be minimal. 

Pantex Plant has implemented strategies to reduce the amount of waste generated during investigations, as well as 
the amount of waste handled, treated, or disposed of during site cleanups. A key point of this strategy is 
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Under the current Environmental Restoration scope of work, Pantex Plant is to assess the contaminants present, 
remediate the problem through treatment, and remove waste to an approved facility (or store it within capped 
facilities). In some cases, the contaminant concentrations are low enough that No Further Action is required to 
meet Texas Natural Resources Conservation Commission requirements or Environmental Protection Agency 
regulations. In the case of the ground water, the treatment facilities will render the water below drinking water 
standards, but the water will likely be used for industrial purposes. Some sites will require further monitoring after 
a treatment plan has been initiated. The contaminants are not addressed individually in this summary; they are, 
however, addressed at some length within associated portions of this document. 

The Waste Management and Environmental Restoration programs are managed within the same division at Pantex 
Plant. The organizational structure allows both programs to draw on the resources available to obtain the specific 
expertise required. Funding for environmental management activities began in 1987. The Waste Management 
program is involved in the characterization and certification of waste generated by environmental restoration. The 
principal regulatory drivers at the Pantex Plant include: the Resource Conservation and Recovery Act, the 
Comprehensive Environmental Response Compensation and Liability Act, the Toxic Substances Control Act, and 
Department of Energy Order 5400.1 (General Environmental Protection Program). 

FUTURE USE 

The plant's basic mission is not expected to change in the foreseeable future. Pantex Plant will continue to be the 
only facility used for the dismantlement and maintenance of the nation's nuclear weapons stockpile. It will also 
provide interim storage for plutonium until the Department of Energy reaches a final decision on its disposition. If 
the government suspends all further operations, the Industrial site might be leased to industry for operations that 
can use the plant's specialized security functions and facilities. The surrounding area may continue to be used for 
Agricultural operations. This report assumes that the future use of the industrial area will be 
Industrial/Commercial, while the future use of the rest of the site will be Agricultural. 

FUTURE USE MAP 

Legend 

-Industrial 

- Open Space/Wildlife Management 
E:ZJ Agriculture 0 
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FACILITY MISSION 

Pantex Plant was built by the United States Army in 1942 as a conventional bomb plant. It was decommissioned 
after World War II and sold to Texas Tech University as excess government property. In the 1950s, the Atomic 
Energy Commission recovered 4,000 hectares (1 0,000 acres) of the site, renovated portions of the plant, and 
constructed new facilities for the manufacture of high explosives used both in nuclear weapons and for the final 
assembly of nuclear weapons. During the mid-1960s, the plant was expanded to assume weapons maintenance and 
modification tasks from plants closed in San Antonio, Texas and Clarksville, Tennessee. The last expansion 
occurred when a sister plant in Burlington, Iowa closed in 1975. Pantex Plant has been the only plant of its type 
since that time. 

SITE MAP 

Zone 13 

Hazardous Waste 

Zone7 

Zone 8 

Zone11 

Zone 12 

Zone9 

IOOOFHI 
I Pantex Plant 

1129 II£IUS 
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The mission of Pantex Plant involves fabricating high explosives for nuclear weapons, assembling nuclear 
weapons, maintaining and evaluating nuclear weapons in the stockpile, and dismantling nuclear weapons as they 
are retired from the stockpile. At present, the principal operation is disassembly of nuclear weapons. 

Most of the waste generated at Pantex Plant is generated from the assembly and disassembly operations. The 
primary objective of the Waste Management program at Pantex Plant is to manage all waste generated at the plant 
in an environmentally sound manner and in compliance with all applicable federal, state, and local laws and 
regulations. The program's primary responsibility is the proper management of all plant waste generated, treated, 
stored, and packaged for disposal. 
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PANTEX PLANT 

Pantex Plant is located in the Texas Panhandle, approximately 27 kilometers ( 17 miles) northeast of downtown 
Amarillo. The site consists of approximately 6,500 hectares ( 16,000 acres). 
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spring of 1991 with temporary onsite storage of contaminated soil and concrete rubble. The second phase, which 
consisted of removing all remaining contaminated material from exterior locations, was completed in 1992. A total 
volume of 5,916 cubic meters (7,750 cubic yards) of FUSRAP waste containing byproduct material was remediated. 
Polychlorinated biphenyl-contaminated soil was transported to a commercial facility for disposal, and the remaining 
material was transported to the the Department of Energy Oak Ridge Reservation for storage. 
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Atomic Energy Commission operated a rolling mill, two furnaces, and cutting and extruding equipment for converting 
uranium billets into rods at the site, which was owned by the Vulcan Crucible Steel Company during the Atomic 
Energy Commission contract period. In 1950, the site was decontaminated to meet guidelines then in effect. The 
current site owner is the Beaver County Corporation for Economic Development. 

In 1978, a radiological survey identified radioactive contamination exceeding current guidelines on floors and walls of 
one of the onsite buildings, on overhead beams above furnaces formerly used to heat uranium billets, and beside the 
cooling basin outside the building. The site was included in FUSRAP in 1983. The Department of Energy 
characterized a portion of the site in 1986 and in 1988 it conducted an interim remedial action in the building where 
radioactive contamination had been identified. Wastes generated by this phase of remedial action were shipped to the 
Department of Energy Hanford facility for disposal. The Department of Energy erected a fence to enclose a portion of 
the remediated building and prevent access to areas where contamination exceeded applicable cleanup guidelines. The 
second phase of remedial action (including additional building decontamination and excavation of soil and concrete) 
was initiated in 1993 and completed in September 1994. The total volume of low-level radioactive waste remediated 
was 726 cubic meters (951 cubic yards). The total included 344 cubic meters (451 cubic yards) transported to 
Envirocare of Utah for disposal and 382 cubic meters (500 cubic yards) that was crushed and used as fill material 
onsite by agreement with state regulators. 

C.H. Schnoor, Springdale, PA 

The C. H. Schnoor site is located at 644 Garfield Street in Springdale, Pennsylvania. Records indicate that the same 
location was referred to as 643 Railroad Street in 1943, when C.H. Schnoor & Company began providing metal 
fabrication services in support of Manhattan Engineer District operations. The current owner is Conviber, Inc., a 
manufacturer of industrial conveyor belts. The site originally consisted of a concrete block building, where extruded 
uranium metal rods were machined during the 1940s to produce slugs used as feed material for production reactors, 
and a loading dock, where uranium spills may have occurred. The building was later enlarged, and a new loading 
dock was added. 

In 1987, a radiological survey identified elevated radiation levels over a small area inside the building where uranium 
was machined. Additional surveys in 1989 and 1990 confirmed the presence of radioactive contamination in excess 
of guidelines beneath the building floor. Analysis of soil samples showed concentrations of uranium-238 ranging 
from 90 to 20,000 picocuries per gram. The analysis did not detect contamination outside the building. Remedial 
action, consisting of building decontamination and removal of concrete, was initiated in August 1994 and completed 
in September 1994. The total waste volume was 516 cubic meters (676 cubic yards). The total includes 478 cubic 
meters (626 cubic yards) transported to Envirocare of Utah for disposal and approximately 38 cubic meters (50 cubic 
yards) that was crushed and used as fill material onsite by agreement with state regulators. 

Tennessee 

Elza Gate, Oak Ridge, TN 

The Elza Gate site originally consisted of five warehouses and other smaller structures used by the Manhattan 
Engineer District to store pitchblende and processed residues generated in work related to the Manhattan Project. 
None of the original structures remain; the one existing onsite building was erected on one of the concrete pads 
remaining after dismantlement of the original buildings. Department of Energy predecessor agencies later used the 
site to store electrical equipment. Jet Air, Inc. also used the site as a metal-plating facility. In 1988, the property was 
sold to a development company that plans to develop the site as an industrial park. 

Elza Gate was included in FUSRAP in 1988, and the Department of Energy conducted site characterization in 1989 
and 1990. Radiological and chemical characterization identified elevated levels of radium-226, uranium-238, lead, 
and polychlorinated biphenyls in site soils. Site cleanup was completed in phases. The first phase, which involved 
removal of the radioactively contaminated concrete floor and subsoil from the onsite building, was completed in the 
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initiated in December 1994 and completed in May 1995. The cleanup generated a total waste volume of 125 cubic 
meters (164 cubic yards) (including 122 cubic meters [160 cubic yards] of low-level radioactive waste and 3 cubic 
meters [four cubic yards] of mixed waste), which was shipped to Envirocare of Utah for disposal. 

HHM Safe Co., Hamilton, OH 

The HHM Safe Co. building in Hamilton, Ohio, is a large rectangular building that was used intermittently in 
machining uranium slugs from uranium billets in the 1940s and 1950s under subcontract to DuPont and the 
University of Chicago in support of Manhattan Engineer District/Atomic Energy Commission work. In 1988 and 
1989, radiological surveys verified that radioactive contamination had been removed from the first and second floors 
during previous decontamination efforts. However, a survey in 1993 identified areas of contamination above 
guidelines in portions of the flooring and walls in many areas on the third floor of the building. Remedial action, 
which consisted of building decontamination involving the third floor, including removal of sections of flooring 
containing lead anchor bolt sleeves, was initiated in December 1994 and completed in February 1995. The cleanup 
generated a total waste volume of 18 cubic meters (23 cubic yards) (including 15 cubic meters [20 cubic yards] of 
low-level radioactive waste and 2 cubic meters [3 cubic yards] of mixed waste), which was shipped to Envirocare of 
Utah for disposal. 

Oregon 

Albany Research Center, Albany, OR 

The Albany Research Center site, located in Albany, Oregon, is an 18-hectare (45-acre) partially fenced area with 
39 buildings where the U.S. Bureau of Mines conducted metallurgical operations involving natural radioactive 
materials between 1948 and 1978. The site is bounded on the north by Queen Avenue, on the west by Broadway 
Street, on the east by Liberty Street, and on the south by a tennis club. The Federal Government owns the buildings 
and the Albany Research Center controls them. 

From 1948 to 1978, the Bureau of Mines conducted metallurgical research that involved melting, machining, welding, 
and alloying of uranium and thorium for the Atomic Energy Commission and the Energy Research and Development 
Administration; research on alloys of uranium and thorium began in 1955 under an Atomic Energy Commission 
contract. At various times during these operations, process buildings and surrounding areas were decontaminated to 
meet guidelines then in effect. A radiological assessment in 1978 and radiological characterization in 1984 indicated 
the need for additional site remediation. 

Phase 1 of remedial action under FUSRAP, conducted in 1987 and 1988, included building decontamination, 
excavation, backfilling and seeding of excavated areas, and transportation of 2,290 cubic meters (3,000 cubic yards) 
of soil and rubble to the Department of Energy Hanford Reservation for disposal. During remedial action, workers 
found polyclorinated biphenyl contamination in an onsite lime pit formerly used to segregate heavy metals from waste 
residue. Additional areas of radioactive contamination exc;:eeding guidelines (primarily in building areas not 
previously surveyed under FUSRAP) also were identified in 1988; these areas were remediated in 1990 and 1991 
during Phase 2 of the cleanup. A total waste volume of 2,857 cubic meters (3,743 cubic yards), including 2,817 
cubic meters (3,690 cubic yards) of low-level radioactive waste and 69 cubic meters (53 cubic yards) of mixed waste, 
was shipped to Hanford for disposal. A final certification docket certifying that the site is in compliance with 
applicable radiological guidelines was issued in April 1993. 

Pennsylvania 

Aliquippa Forge, Aliquippa, PA 

The Aliquippa Forge site, located in Aliquippa, Pennsylvania, is a 3-hectare (7.5-acre) site located just west of the 
Ohio River. It is bordered on the east by Beaver Avenue and on the south by First Street. In the late 1940s, the 
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of which were intended for use by the Army for TNT production early in World War IT and later were used by the 
Manhattan Engineer District for storage and transshipment of radioactive materials. As a result of the storage 
operations, other portions of the former Lake Ontario Ordnance Works also became contaminated as some of the 
radioactive materials stored at the site migrated away from the storage locations, primarily through onsite or offsite 
drainage ditches, as the result of water and wind erosion. After the area of the site was reduced from 3,036 hectares 
(7,500 acres) to the 77 hectares (191 acres) currently occupied by the Niagara Falls Storage Site, radioactively 
contaminated areas adjacent to or near the site were referred to as the Niagara Falls Storage Site Vicinity Properties. a 
total of 38,168 cubic meters (50,000 cubic yards) of low-level waste, which was disposed of by placement in an 
engineered wast These 25 properties cover approximately 526 hectares (1 ,300 acres). 

Remedial action for the Niagara Falls Storage Site Vicinity Properties, consisting of cleaning and restoring offsite 
drainage ditches and excavating contaminated soils and rubble, was completed in 1986. The cleanup generated e 
containment structure at the Niagara Falls Storage Site. 

Ohio 

Alba Craft, Oxford, OH 

The Alba Craft site, located at 10-14 West Rose Avenue, Oxford, Ohio, was an operating machine shop where 
uranium slugs were machined. The former Alba Craft Laboratory facility was aU-shaped building (open on the south 
side), with a total area of approximately 630 to 720 square meters (7,000 to 8,000 square feet). 

From 1952 to 1957, Alba Craft provided a variety of machine shop services on natural uranium metal for 
National Lead Company of Ohio (a primary Atomic Energy Commission contractor). Early work included general 
and developmental machining of threaded reactor fuel slugs for use at the Department of Energy's Savannah River 
Site. Subsequent production-scale operations consisted of hollow drilling and turning of slugs for the Savannah River 
and Hanford reactors. During machining operations, equipment and portions of the building, grounds, and four 
vicinity properties became contaminated with low levels of radioactivity. After Atomic Energy Commission 
operations ended, the site was decontaminated to meet guidelines then in effect. 

In 1992, radiological characterization revealed residual uranium contamination of the floor, roof support beams, and 
drains and in two isolated areas outdoors. Remedial action, which included decontamination and demolition of the 
laboratory building, decontamination at vicinity properties, and excavation of contaminated soil, was initiated in 
August 1994 and completed in February 1995. The cleanup generated a total of2,394 cubic meters (3,136 cubic 
yards) of low-level radioactive waste, which was shipped to Envirocare of Utah for disposal. 

Associate Aircraft, Fairfield, OH 

The former Associate Aircraft Tool and Manufacturing Company facility, an operating machine shop with a total area 
of approximately 1,800 to 2,250 square meters (20,000 to 25,000 square feet), is located at 3660 Dixie Highway, 
Fairfield, Ohio, near Cincinnati. The building is a one-story masonry block structure where Associate Aircraft 
machined hollow uranium slugs for the Hanford and Savannah River reactors in 1956 under contract to the Atomic 
Energy Commission and National Lead Company of Ohio. Historical records note that the machining work was 
confined to one portion of the building; the portion of the site that was used in uranium operations has not been 
substantially remodeled. After the Atomic Energy Commission operations ended, the site was decontaminated to 
meet guidelines then in effect. 

In June 1992, a radiological survey verified that uranium contamination was not present on the front portion of the 
property but indicated contamination in concrete expansion joints and on the upper surface of roof support beams. In 
September 1992, a radiological survey of the remainder of the property identified additional residual uranium indoors 
and limited contamination outside the building. Remedial action, including building decontamination; excavation of 
contaminated soil, drain lines, piping, and debris; and removal of lead-containing paint and asbestos floor tiles, was 
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The Department of Energy completed remediation of the radioactive contamination in 1982. A total of 298 cubic 
meters (390 cubic yards) of low-level radioactive waste was generated during remedial action; all contaminated 
materials were disposed of at Los Alamos National Laboratory Radioactive Waste Disposal Area G (T-54). A final 
certification docket certifying that the site was in compliance with applicable radiological guidelines was issued on 
August 28, 1984. 

Bayo Canyon, Los Alamos, NM 

The Bayo Canyon site in Los Alamos, New Mexico, is located in Los Alamos and Santa Fe counties and is bounded 
by Kwage Mesa to the south, Otowi Mesa to the north, and the Township of Los Alamos on the west. The Bayo 
Canyon site is a .6-hectare (1.5-acre) waste burial area 40 kilometers (25 miles) northwest of Santa Fe and 99 
kilometers (62 miles) northeast of Albuquerque where debris from decontamination and decommissioning of 
buildings, sewer facilities, and surface areas was disposed. The U.S. Government owned the site from 1943 to 1967 
and originally used it for experiments involving conventional high explosives and radioactive sources in conjunction 
with nuclear weapons development. On July 1, 1967, the Atomic Energy Commission unsuccessfully attempted to 
transfer land for unconditional use, including the portion located in Santa Fe County, to the incorporated county of 
Los Alamos. The Department of Energy completed remediation of the radioactive contamination in 1982. It 
remediated a total of 1,160 cubic meters (1 ,520 cubic yards) of low-level waste and designated it to remain in situ. 

Chupadera Mesa, White Sands Missile Range, NM 

The Chupadera Mesa site is part of the fallout area from the first atomic bomb test conducted for the Manhattan 
Engineer District on July 16, 1945, at the White Sands Proving Grounds in New Mexico. The Chupadera Mesa area 
was and continues to be both privately and publicly owned. The area is used for raising cattle and producing alfalfa 
and row crops. Based on results of a radiological survey published in 1984, the Department of Energy determined 
that this site did not require radiological remedial action. 

New York 

Baker and Williams Warehouses, New York, NY 

The Baker and Williams Warehouses site consists of three adjacent warehouse buildings on the west side of central 
New York City. During the early 1940s, these warehouses were used by the Manhattan Engineer District/ Atomic 
Energy Commission for short-term storage of uranium concentrates produced in Port Hope, Canada, from African 
ores. The buildings are nine, seven, and eleven stories high. Each building has a basement, a total area of 828 square 
meters (9,200 square feet), and is constructed of fireproof materials including steel, concrete, asphalt, terra-cotta, and 
brick. A variety of materials, including paint, stucco, plaster, and a black foam material, covered the wall surfaces. 
With few exceptions, floors are currently used for storage. 

Oak Ridge Associated Universities performed the designation survey in 1989 and detected residual radioactive 
material in excess of guidelines on the floor and lower walls of the east bay of the basement and on over 80 percent of 
the west bay first floor area in one of the three warehouses. The designated warehouse was remediated and verified in 
1991, and the waste generated was shipped to Hanford for disposal. During the initial designation survey, the third 
warehouse was not accessible. When access was granted in 1991, the third warehouse was also found to contain 
residual radioactive material above guidelines. Cleanup of the third warehouse was completed in August 1992, and 
the wastes were shipped to Envirocare of Utah for disposal. The remedial action generated a total of 10 cubic meters 
( 13 cubic yards) of low-level radioactive waste, which was disposed of at licensed out-of-state disposal facilities. 

Niagara Falls Storage Site Vicinity Properties, Lewiston, NY 

The Niagara Falls Storage Site is a Department of Energy facility located in Lewiston, New York, approximately 16 
kilometers (1 0 miles) north of Niagara Falls. It is currently used for storage of radioactive residues, soils, and rubble. 
The site is a remnant of the U.S. Army's original 3,036-hectare ( 7 ,500-acre) Lake Ontario Ordnance Works, portions 
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New .Jersey 

Kellex/Pierpont, Jersey City, NJ 

The Kellex/Pierpont site is located at the intersection of New Jersey Route 440 and Kellogg Street in Jersey City, New 
Jersey. This site originally consisted of approximately 17 hectares (43 acres) with more than 20 buildings. The M.W. 
Kellogg Company established the Kellex Corporation as a subsidiary in 1943 for the purpose of designing and 
constructing the first gaseous diffusion uranium enrichment plant (the K-25 Plant in Oak Ridge, Tennessee) under 
contract to the Manhattan Engineer District. Work for the Manhattan Engineer District/Atomic Energy Commission 
during the 1940s and early 1950s included research and development of fuel reprocessing and component testing with 
uranium hexafluoride as well as development and use of uranium processing and recovery techniques. In 1951, the 
Vitro Corporation of America assumed all the rights and obligations of Kellex. The Atomic Energy Commission 
contract work was discontinued at the Jersey City site in 1953, and the laboratory building where most of the Atomic 
Energy Commission work was conducted was decontaminated and demolished. All other original buildings were also 
subsequently demolished. Jersey City and Pierpont Associates, Inc., later purchased portions of the site. Various 
businesses currently occupy them. Radiological surveys and characterization in 1977 and 1979 identified a number of 
areas of above-background radioactivity in the northern and western portions of the site, and the site was assigned to 
FUSRAP. The Department of Energy completed remedial action, consisting of removal of contaminated soil and 
debris, in 1981. It shipped a total of 208 cubic meters (273 cubic yards) of low-level radioactive waste to Barnwell, 
South Carolina, for disposal. 

Middlesex Municipal Landfill, Middlesex, NJ 

The Middlesex Municipal Landfill site is located within the Borough of Middlesex in Middlesex County, New Jersey, 
approximately 26 kilometers (16 miles) southwest of Newark. The site consists of approximately one hectare of a IS
hectare (three acres of a 37-acre) unimproved landfill that was used from 1948 to 1960 for disposal of waste from the 
Middlesex Sampling Plant, located one kilometer (0.5 mile) to the south-southwest. In 1960, elevated gamma 
radiation levels attributable to contamination in the soil transported from the Middlesex Sampling Plant were detected 
on a portion of the Middlesex Municipal Landfill site; the Atomic Energy Commission removed approximately 496 
cubic meters (650 cubic yards) of contaminated soil to the New Brunswick Laboratory in New Jersey. A church was 
constructed in 1963 on a two-hectare (five-acre) parcel of the former landfill property. Radiological surveys in 1974 
and 1978 identified a contaminated area of approximately one hectare (three acres) bordering the church property; the 
primary contaminant was radium-226, with lesser amounts of uranium-238. The majority of the landfill site remains 
the property of the Borough of Middlesex. 

The Middlesex Municipal Landfill site was included in FUSRAP in 1980. Cleanup of radioactive contamination at 
the Middlesex Municipal Landfill, which consisted of excavation of contaminated soil, was initiated in 1984 and 
completed in 1986. A total of 23,824 cubic meters (31,210 cubic yards) of waste was generated during remedial 
action and placed in interim storage at the Middlesex Sampling Plant. 

New Mexico 

Acid/Pueblo Canyons, Los Alamos, NM 

The Acid/Pueblo Canyons site in Los Alamos, New Mexico, is a half-hectare (one-acre) area, bounded by a residential 
subdivision and the town of Los Alamos, where deep canyons were the discharge area for untreated radioactive liquid 
wastes from research. The site was the location of the TA-45 waste treatment plant and was owned by the War 
Department during the initial period of waste disposal. In 194 7, control of the lands was transferred to the Atomic 
Energy Commission. After decontamination and decommissioning in 1966 and 1967, ownership of the treatment 
plant site, Acid Canyon, and the portion of Pueblo Canyon east of Acid Canyon was transferred to Los Alamos 
County. 
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first three buildings were dismantled. Radiological surveys in 1976 and 1977 identified residual radioactive 
contamination in the remaining four buildings. The Department of Energy completed remediation of most onsite 
radioactive contamination in 1984. In 1987, the Department of Energy conducted characterization and remedial 
action for the duct system of the Jones Chemical Laboratory. Remediation was completed in 1987; a total of 34 cubic 
meters (45 cubic yards) of low-level radioactive waste was shipped to Hanford for disposal. The certification docket 
releasing the site for use with no radiological restrictions was issued in 1990. 

Massachusetts 

Chapman Valve, Indian Orchard, MA 

The Chapman Valve site is located in Indian Orchard, a suburb of Springfield, Massachusetts. The Crane Company, 
which had occupied the site since 1959, vacated the buildings in 1987. During 1948, Chapman Valve engaged in a 
program involving machining of uranium rods for Brookhaven National Laboratory. Uranium operations were 
terminated in November 1948. At that time, Chapman Valve possessed more than 12,150 kilograms (27 ,000 pounds) 
of metal scrap, oxides, and sweepings. This material was removed from the site several months after the contract was 
completed, and the building was decontaminated to standards in effect at the time. A 1991 survey conducted by Oak 
Ridge National Laboratory indicated that the residual uranium contamination at the site exceeded today's more 
stringent cleanup criteria and was typical for Manhattan Engineer District/Atomic Energy Commission operations. 

The Department of Energy conducted site characterization in late 1994 and early 1995. In July 1995, it began 
remedial action, which consisted of removal of contaminated material by brushing/scrubbing and vacuuming. The 
Department completed the remedial action in August 1995. It shipped a total of 15 cubic meters (20 cubic yards) of 
low-level radioactive waste to Envirocare of Utah for disposal. 

Michigan 

General Motors, Adrian, Ml 

The General Motors site consists of a large manufacturing plant located at 1450 Beecher Street in Adrian, Michigan, 
approximately 48 kilometers (30 miles) northwest of Toledo, Ohio, and 56 kilometers (35 miles) southwest of 
Ann Arbor, Michigan. The plant, one of many large buildings located at the General Motors complex, currently 
manufactures plastic parts for automotive and truck divisions and employs more than 1 ,000 people. During the 
1940s, the site was operated as an aluminum extrusion plant that made parts for the U.S. Army Air Force. The 
Bridgeport Brass Company, a division of National Distillers and Chemical Corporation, operated the plant under 
contract to the Atomic Energy Commission in the 1950s. Operations included production of uranium fuel elements 
for the Hanford and Savannah River Plant reactors and developmental extrusion work on thorium and depleted, 
natural, and slightly enriched uranium. Martin Marietta Corporation later owned the site. The current owner, 
Chevrolet Manufacturing Division of General Motors Coporation, purchased the site in 1974. 

Contamination consisted of uranium residues located predominantly in drain lines beneath the facility. Earlier cleanup 
and decontamination efforts removed the majority of the contamination at the facility. Contaminated clay pipe was 
removed from under the floor in the sump area in the mid-1980s; several drums of contaminated materials were 
transported to Idaho for disposal with the onsite assistance of Argonne National Laboratory. Packing and shipping 
costs were paid by the Department of Energy. In 1995, the Department of Energy conducted additional remedial 
action, consisting of decontamination of drain pipe, floors, and sumps. Waste generated during the decontamination 
efforts included decontamination water and contaminated sump oils and oily sludges. Waste minimization and cost 
savings initiatives included the ).ISe of supplemental standards for buried drainlines and former extrusion press pits, 
the onsite treatment and release of decontamination water, and the solidification of oils and sludges. Cleanup began in 
April and was completed in July 1995. A total of 229 cubic meters (175 cubic yards) of low-level radioactive waste 
was shipped to Envirocare of Utah for disposal. 
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Energy initiated remedial action (including decontamination, removal, and shielding) in 1981 and completed 
remediation of all Manhattan Engineer District-related radioactive contamination in 1982. A total of 23 cubic meters 
(30 cubic yards) of low-level radioactive waste was shipped to Hanford for disposal. 

Connecticut 

Seymour Specialty Wire, Seymour, CT 

Seymour Specialty Wire in Seymour, Connecticut, is a 24-hectare (60-acre) site located on Franklin Street along the 
west side of the Naugatuck River and just north of State Route 67. Reactive Metals, Inc., a subsidiary of Bridgeport 
Brass Company, later known as the Seymour Specialty Wire Company, formerly occupied the site. From 1962 to 
1964, Reactive Metals used one building at the site for developmental extrusion of natural uranium metal under an 
Atomic Energy Commission contract and for related activities that included uranium machining, storage of radioactive 
material, and analytical support. Characterization of the building confirmed that uranium and its decay products were 
the primary contaminants. Remedial action was completed in 1993 under an expedited protocol and consisted 
primarily of building surface decontamination with some minor soil excavations. In 1994,28 cubic meters (37 cubic 
yards) of low-level radioactive waste was transported to Envirocare of Utah for disposal. 

Illinois 

Granite City Steel, Granite City, IL 

The Granite City Steel site, currently owned by National Steel Corporation, is located at 1417 State Street in Granite 
City, Illinois, northeast of the Mississippi River and across the river from St. Louis, Missouri. From 1958 to 1966, 
General Steel Castings Corporation (the previous site occupant) x-rayed uranium ingots for the Atomic Energy 
Commission under purchase orders issued by Mallinckrodt Chemical Company, a prime Atomic Energy Commission 
contractor. The site includes a two-story metal and concrete building where uranium ingots were x-rayed, x-ray film 
was developed, and two government-owned betatrons (magnetic induction electron accelerators) were housed. 
Radiological surveys in 1989 and 1991 identified small amounts of residual radioactivity in several discrete areas in 
the building. The site was decontaminated in June 1993, and 1.5 cubic meters (two cubic yards) of low-level 
radioactive waste was transported to Envirocare of Utah for disposal. 

National Guard Armory, Chicago, IL 

The National Guard Armory is located at 52nd Street and Cottage Grove, Chicago, Illinois. In the 1940s, the 
Manhattan Project leased the site from the State of Illinois for uranium processing and storage of radioactive material. 
The site was returned to the State of Illinois in 1951. During the 1980s, radiological surveys and characterization 
identified radioactive contamination in three small areas on the grounds, on some interior building surfaces, and in 
sludges from the catch basin system, which were also found to contain Resource Conservation Recovery Act 
hazardous chemical constituents. Remediation of radioactive contamination (totaling 18 cubic meters [24 cubic 
yards] of low-level radioactive waste) was completed in 1988. In July and August 1988, mixed waste containing 
ignitable Resource Conservation and Recovery Act hazardous waste was treated to remove the ignitable characteristic. 
It was then shipped to Argonne National Laboratory for interim storage before final disposal at the Hanford facility in 
April 1989 along with the other radioactive waste. 

University of Chicago, Chicago, IL 

The University of Chicago site includes seven buildings (the new Chemistry Laboratory and Annex, West Stands, 
Ryerson Physical Laboratory, Eckhart Hall, Kent Chemical Laboratory, Jones Chemical Laboratory, and Ricketts 
Laboratory) that were associated with Manhattan Engineer District/ Atomic Energy Commission nuclear research and 
development between 1942 and 1952. When the Manhattan Engineer District/ Atomic Energy Commission operations 
at the university ceased, the facilities were decontaminated to meet health and safety criteria then in effect, and the 
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Site Management Structure 

The Department of Energy hires companies from the private sector to manage and perform FUSRAP activities. As 
the project management contractor, Bechtel National, Inc. conducts site investigations and cleanups and manages the 
field activities and construction necessary for remedial action. As the environmental studies contractor, Science 
Applications International Corporation helps the Department of Energy plan site investigations, evaluates cleanup 
alternatives, and ensures that all FUSRAP activities comply with environmental requirements. Bechtel's contract is a 
program management contract, while Science Applications International Corporation is a support services contract, 
and both have expiration dates of 1998. Other organizations, such as Oak Ridge National Laboratory, Oak Ridge 
Institute for Science and Education, and Argonne National Laboratory provide program management support 
functions including designation and verification services. ' 

COMPLETED FUSRAP SITES 

Since FUSRAP began, the Department of Energy has examined records or performed surveys on more than 400 sites. 
To date, 46 sites in 14 states have been designated for inclusion in FUSRAP. The Department of Energy began 
limited cleanup at some sites in 1979, and major remedial action has been under way since 1981. Thousands of cubic 
yards of radioactive material have been removed from residential and commercial properties and stored at the 
Department of Energy-controlled and monitored interim storage sites in Maywood, Middlesex, and Wayne, New 
Jersey; Colonie, New York; and Hazelwood, Missouri. The Department has completed cleanup at 21 of the 
46 FUSRAP sites nationwide (see map). Information on completed sites is summarized in the listing by state below. 
Sections on individual states discuss the FUSRAP sites that are currently active. 

California 

University of California, Berkeley, CA 

Gilman Hall, located on the University of California-Berkeley campus, was the site of nuclear research involving 
plutonium and uranium in support of Manhattan Engineer District/Atomic Energy Commission activities during the 
1940s. Researchers bombarded small amounts of uranium with cyclotron-produced neutrons to produce minute 
quantities of plutonium. Radiological surveys in 1976 and 1981 under FUSRAP identified low-level radioactive 
contamination in several areas of the building; nearly all of the contamination resulted from uranium compounds that 
had spilled onto floors and walls. A few locations contained higher-energy gamma emitters. The Department of 
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Base case cost estimates and completion dates in this Baseline Environmental Management Report support the 
present scope of remedial action assumptions based on plans that are currently under review and may require revision. 
For example, the planned or proposed remedies for some sites have not been implemented because they were not 
acceptable to everyone in the affected communities. The Department of Energy continues to work with these 
communities to identify alternative remedies; cost estimates may need to be adjusted appropriately when an agreement 
is reached on the cleanup option. 

Selection of cleanup options is more complex at some of the larger FUSRAP sites than at smaller sites. Site 
narratives for the larger, more complex sites or groups of sites (Maywood, Middlesex Sampling Plant, and Wayne in 
New Jersey; the four sites in St. Louis, Missouri; the four Tonawanda Site properties in New York; and Ventron in 
Massachusetts), include a discussion of the current-scope assumptions on which the Baseline Environmental 
Management Report cost estimates were based and a range of cost estimates associated with remedial options under 
consideration. The Department of Energy is carefully assessing alternative remedial options, including emerging 
treatment technologies, innovative contracting arrangements, hazard assessment of inaccessible material, applying 
cleanup standards for continued industrial use, and other approaches to addressing environmental challenges more 
rapidly and effectively and at less expense to the taxpayer, while still providing a remedy that protects human health 
and the environment. 

FUSRAP is dedicated to controlling costs and maximizing productivity and efficiency. A formal program is in place 
that encourages all employees to participate in the FUSRAP effort to improve productivity, reduce costs, and increase 
quality and value. The FUSRAP Productivity Improvement Program provides a systematic way to quantify employee 
initiatives and ensures individual recognition for achievement. Since its inception in 1989, the Productivity 
Improvement Program, in conjunction with the Cost Savings Initiatives Program, has produced documented savings 
of $74.5 million. The full-time equivalent personnel estimate for FUSRAP is approximately 300 during the next 
three years. This estimate does not include Headquarters personnel or field subcontract labor. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The current staffing requirements in the table below represent the skill mix required to conduct the work for the 
overall FUSRAP program. The contractor work force is mostly a mix of professional and labor that plans and 
performs the remediation of the various sites. The federal staff are captured in the Oak Ridge Operations Office 
narrative, Description of Personnel section. 

Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY I 996 planning baselines (see Reader's Guide). 
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machining of uranium metal are found at several FUSRAP sites. This waste is classified as low-level radioactive 
waste and is stored or disposed of according to applicable federal, state, and local regulations and guidelines. The 
Department of Energy currently uses both commercial disposal facilities and federal sites to dispose of the waste. The 
estimated total volume of waste at the 46 FUSRAP sites is 1.9 million cubic meters (2.3 million cubic yards). 

Each FUSRAP site requires a site-specific waste management strategy that appropriately addresses pollution control; 
waste treatment, storage, disposal, and transportation; interface requirements; and implementation of new technology. 
Pollution control measures include: using ventilation controls that capture fumes and particulates; installing air 
cleaning equipment with a high degree of collection efficiency; applying water mist to suppress dust during 
construction and decontamination; and using sedimentation and erosion controls such as silt fencing, hay bales, stone 
riprap, and vegetative groundcover to minimize run-on and runoff. 

Under FUSRAP, each site is remediated to a standard that considers possible future uses for the land. Cleaning up 
FUSRAP sites not only eliminates potential health hazards and protects the environment, but also may allow 
previously unusable or restricted property to be returned to uses that benefit the community. At sites cleaned up to 
levels that allow unrestricted land use, people can live safely on the property, drink water from onsite wells, or grow 
crops or livestock for food. At sites where future residential or agricultural use would not be likely, industrial cleanup 
standards may apply, and there may be restrictions on how the property can be developed. The Department of Energy 
currently estimates that all FUSRAP sites will be completed by the year 2016, at a total cost of approximately 
$2.5 billion. The overall cost and duration of the program are consistent with the 1995 estimate. However, changes 
due to re-estimating the sites and rescheduling the priority of work within the program have led to differences between 
the 1995 and 1996 estimated costs within each state. The following table depicts these differences. 

Comparison With Previous Estimate 

Thousands of Dollars 

1995 Estimate Less Percent 
State 1995 Expenditure 1996 Estimate Change 

Connecticut 4,171 22,321 435 

Illinois 2,010 2,464 23 

Maryland 9,797 21,493 119 

Massachusetts 15,565 12,762 (18) 

Missouri 518,220 682,978 32 

New Jersey 418,785 391,919 (6) 

New York 349,241 171,078 (51) 

Ohio 258,594 153,725 (41) 
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Other federal agencies, state and local governments, and property owners also play key roles in FUSRAP. Federal 
agencies such as the U.S. Environmental Protection Agency provide oversight and regulatory direction for Department 
of Energy activities at some FUSRAP sites. State governments ensure compliance with state regulations. Local 
governments work to ensure the protection of the community and help inform the public about cleanup activities. 
Property owners may provide critical information about past activities at FUSRAP sites and current community 
concerns. The Department of Energy actively solicits input from these and other stakeholders at FUSRAP sites. 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (also known as Superfund) is 
the main law governing cleanup of many FUSRAP sites. Removal actions under this act involve monitoring, cleaning 
up, and removing contamination. The process for remedial actions involves study, design, and construction of longer
term remedial responses. 

Six of the 46 FUSRAP sites are on the Environmental Protection Agency National Priorities List. At these sites, 
Federal Facilities Agreements between the Department of Energy and the Environmental Protection Agency guide 
cleanup. The federal facilities agreement sets cleanup priorities, defines responsibilities and interactions, and 
establishes a schedule for work at a site. The Department of Energy integrates the Comprehensive Environmental 
Response, Compensation, and Liability Act activity with other laws that apply to the site. Potentially applicable laws 
include the National Environmental Policy Act of 1969, which sets basic national policy on environmental protection; 
the Resource Conservation and Recovery Act, which is the principal federal statute governing management of 
hazardous chemical waste; the Toxic Substances Control Act; the Clean Air Act; the Clean Water Act; the Safe 
Drinking Water Act; and state and local regulations. The types of waste found at each site primarily determine the 
laws that apply. 

The waste at FUSRAP sites consists primarily of low concentrations of uranium, radium, and thorium on building 
surfaces and in soil. Much of this residual radioactive material resulted from processing ore to recover uranium and 
thorium. This waste is "by-product" material known as ll(e)2 (defined by the Atomic Energy Act of 1954, as 
amended by the Uranium Mill Tailings Radiation Control Act of 1978). Very low levels of uranium from the 
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ENVIRONMENTAL RESTORATION 

During the 1940s, 1950s, and 1960s, work in support of the atomic energy program was performed at sites 
throughout the United States. Activities at some sites were conducted during World War II under the Manhattan 
Engineer District; other sites were involved in peacetime activities under the Atomic Energy Commission. Both the 
Manhattan Engineer District and the Atomic Energy Commission were predecessors of the Department of Energy. 
During the 1940s, uranium ore was shipped to the Manhattan Engineer District from the Belgian Congo or mined in 
the western United States and Canada. Most of the North American ore went directly into processing. The African 
ore was placed in temporary storage and was then sent either directly to a processing facility or to a sampling and 
assaying facility before being processed. After processing, the ore was sent to either a uranium enrichment facility or 
a uranium metal machining plant. Wastes from uranium processing were transported to storage and disposal 
facilities. Enriched uranium was sent directly to weapons development sites, and machined uranium was sent to 
production reactors, primarily the Hanford Reservation in the State of Washington in the 1940s and the Savannah 
River Plant in South Carolina in the 1950s. These reactors produced basic materials used in making nuclear weapons; 
the materials were then shipped from the production reactors to weapons development facilities. 

Generally, sites used for Manhattan Engineer District/Atomic Energy Commission-related activities were 
decontaminated and released for use under the cleanup guidelines in effect at the time. Because those guidelines were 
less stringent than today's guidelines, small amounts of radioactive materials remained at some of the sites. Over the 
years, contamination sometimes spread, primarily through the soil or air, to vicinity properties as the result of releases 
from operating facilities or when buildings were dismantled or materials were moved. 

In 1974 the Atomic Energy Commission established FUSRAP to study and clean up these sites. When Manhattan 
Engineer District-related radioactive material is thought to be present, historical records are reviewed, radiological 
surveys of the site are performed, and contractual liability is established. If radioactive material related to Manhattan 
Engineer District or Atomic Energy Commission activities is found, cleanup is authorized under FUSRAP. Congress 
has also added to FUSRAP some sites with industrial contamination similar to that produced by Manhattan Engineer 
District or Atomic Energy Commission activities. 

The Department of Energy continues to improve its FUSRAP objectives and modify the scope of the program as it 
learns from previous activities under FUSRAP and other national cleanup programs. The Office of Environmental 
Restoration, within the Office of Environmental Management at the Department of Energy Headquarters in 
Washington, D.C., provides program guidance for FUSRAP and other Environmental Management programs and 
provides for designation activities. Day-to-day technical, administrative, and financial management ofFUSRAP 
activities is the responsibility of the Former Sites Restoration Division of the Department of Energy Operations 
Office in Oak Ridge, Tennessee. 
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INTRODUCTION TO FORMERLY UTILIZED SITES 
REMEDIAL ACTION PROGRAM (FUSRAP) 

PROGRAM MISSION 

In 1974 the Atomic Energy Commission established the Formerly Utilized Sites Remedial Action Program 
(FUSRAP) under authorities granted by the Atomic Energy Act of 1954, as amended. FUSRAP encompasses 
46 sites in 14 states and is funded through the U.S. Department of Energy Oak Ridge Operations Office. Its mission 
is to identify, investigate, and clean up or control sites where residual radioactivity exceeding current guidelines 
remains from the early years of the nation's atomic energy program or other sites assigned to the Department of 
Energy by Congress. 

Completed Sltea (22) 
Kellex/Pierpont, Jersey City, NJ (1981) 
Acid/Pueblo Canyon, Los Alamos, NM (1982) 
Bayo Canyon, Los Alamos, NM (1982) 
University of Ca!Wornia, Berkeley, CA ( 1982) 
Chupadera Mesa, Wh"e Sands Missile Range, NM (1984) 
Middlesex Municipal Landfill, Middlesex, NJ (1986) 
Niagara Falls Storage She Vicinity Prop., Lewiston, NY (1988) 
University of Chicago, Chicago, IL (1987) 
National Guard Armory, Chicago, IL (1988) 
Albany Research Center, Albany, OR (1981) 
Elza Gate S"e, Oak Ridge, TN (1992) 
Seymour Spaclalty Wire, Seymour, CT (1993) 
Baker and Williams Warehouse, New York, NY (1993) 

NATIONAL MAP 

Acldlttonel &Ilea Granite City Steel, Gran"e City, IL (1993) 
Aliquippa Forge, Aliquippa, PA (1994) 
C.H. Schnoor, Springdale, PA (1994) 
Alba Craft, Oxford, OH ( 1995) 

B& T Metala, Columbue, OH Madleon Site, Madleon, IL 
Luckey She, Luckey, OH • Shpack Landfill, Norton, MA 
Palneaville Site, Palneavlile, OH Ventron Corporation, Beverly, MA 

Mlaaourl Sltea 
* • t Latty Avenue Properties, Hazelwood 

St. Louis Airport Site, St. Louis 
St. Louis Airport Site Vicinity Prop., St. Louis 
St. Louis Downtown Site, St. Louis 

New JerMy Sltea 
* • t Maywood Site, Maywood * • t Wayne She, Wayne 

t Middlesex Sampling Plant, Middlesex 
t New Brunswick Site, New Brunswick 

Du Pont & Company, Deepwater 

NewYorkSitea 
t Niagara Falls Storage Site, Lewiston 

HHM Safe Co., Hamlhon, OH (1995) 
Associate Aircraft, Fairfield, OH (1995) 
General Motors, Adrian, Ml (1995) 

CE She, Wlndaor, CT W.R. Grace & Company, Curtis Bay, MD 

* t Colonie Site, Colonie 
Ashland 1, Tonawanda 
Ashland 2, Tonawanda 
Linde Center, Tonawanda 

Chapman Valve, Indian Orchard, MA (1995) 
Baker Brothers, Toledo, OH (1998) 

o Remedial Action 
Ongoing or Planned 

• Remedial Action 
Completed 

t OOE·OWned or 
LeaeedSite 

• Assigned by 
Congress 

Seaway Industrial Park, Tonawanda 
Bliss & Laughlin Steel, Buffalo 

' NPLSite 
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facilities and have been dropped from the scope. Direct program management/support is included for this activity 
estimate. 

The FY 1996 Baseline Environmental Management Report estimates for Waste Management program activities at the 
Y -12 Plant now include: proportionate shares of centralized mixed waste program costs (previously all reported 
under the K-25 Site, reflecting funds management); decontamination and decommissioning costs for currently 
operating and planned Waste Management-owned facilities; increased the use of offsite facilities for low-level waste 
and low-level mixed waste disposal; and reduced waste projections from Environmental Restoration and the Nuclear 
Material and Facility Stabilization programs. These actions have resulted in a 71 percent increase in Waste 
Management program estimated costs. 
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Nondefense Funding Estimate 

(Five-Yur Aver•g••· Thou••nd• of Con•t•nt 1996 Doll•r•J 
rf'ftP•agoo 29M '9'9 '9'' '9'9 '92' 

Nuclear Mate~aland FaciHty StablizaUon 240 551 548 389 
Wute Management 80 80 80 80 80 80 

Tr!''' aM rip zql til An d§ 

"X 391' 19'9 a pet '9'9 '9'' '9'9 
Nuclear Mate~aland Faclity StablizaUon 
W~te Management 80 80 80 80 80 80 

rryzwg aqzn '2'9 '9'' '9'9 !PM 
Nuclear Mate~al and Faclity StabllzaUon 
Wute Management 80 

• Total Life Cycle 11 the 1um of the annual c0111 In con1tant FY 1996 dollafl. 

COMPARISON WITH PRI!VIOUS I!STIMATI! 

amp 

eo 
I§ 

!Mf 

80 

31" 
9,141 
4,500 

The FY 1996 life-cycle cost for the Y -12 Plant has changed by only two percent from last year's estimate. However, 
individual program estimates have changed significantly. 

Comparison Table 

Activity FY 1995 FY 1995 Only 1 FY 1996 Change in Change in 

Life Cycle Life Cycle Dollars Percent 

---------- --------------- --------------- -------------
Thousands of Dollars 

Nuclear Mat. & Fac. Stab. 529,236 !SO 457,038 -72,048 -14 

Environmental Restoration 2,137,912 32,400 1,742,930 -362,582 -17 

Waste Management 2,360,044 41,400 3,968,465 1,649,821 71 

Landlord - - - - -
Program Management 2 1,071,466 3,300 - - -
Site Total 6,098,658 77,250 6,166,433 145,025 2 

I The FY 1995 life-cycle and annual costs are provided to determine the corrected FY 1995 cost. 
2 Program Management was reported in an independent cost table last year, but is reported as a line item in the relevant 

program (Nuclear Material and Facility Stabilization, Environmental Restoration, and Waste Management) activity cost 
estimate tables for the FY 1996 Baseline Report. 

The FY 1996 Baseline Environmental Management Report estimates for the Nuclear Materials and Facility 
Stabilization program again used parametric models to project the life-cycle costs for the Y -12 facilities. Minimal 
adjustments were made to last year's data to reflect facility conditions and work already completed. Scheduling 
Transfer Unit 4 has already been stabilized and costs for that activity no longer appear in the report. The deactivation 
estimates have been lowered to reflect site conditions and experience gained in the activity. The FY 1996 Baseline 
Environmental Management Report estimates for Environmental Restoration program activities are reduced because 
of a significant decrease in the scope of the Y-12 Decommissioning program from $1,400,000 to $563,000. The 
Phase II and Phase ill scope of the decommissioning of Building 9201-4 were eliminated along with the waste 
management estimate. These phases are no longer needed because that building will be cleaned up for warehouse use 
rather than for free release. Also, Buildings 9213, 9620-2, 9416-2 and 9416-9 are considered No Further Action 
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percentage of any cost overrun; the Department of Energy shares risk of cost overruns; and streamlined bid 
specifications simplify the process and reduce cost estimates. 

Future Full-Time Equivalent Needs 

This estimate assumes that the mix of needed Full-Time Equivalents that the Environmental Management program 
supports for theY -12 Plant will remain fairly stable. Remedial action, nuclear material and facility stabilization, and 
waste management activities will continue to support Environmental Management and other Department of Energy 
programs at Y -12. However, as the decommissioning of facilities and larger scale remediation begins, there will be a 
particular need for heavy equipment operators, laborers, health and safety personnel, and decontamination personnel 
as the buildings are cleared and demolished. 

FUNDING ESTIMATE 

The following tables present estimated funding information for theY -12 Plant. 

Defense Funding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

EX'I't2PPP 399§ 39'9 3Qll a gag aga§ 
Nuclear Material and Facllty StabiUzation 11,750 28,995 31,759 19,075 
Environmental Restoration 32,212 27,838 37,846 28,325 26,205 47,790 
Waste Management 80,401 72,947 56,973 52,984 52,669 53,373 
rma! ,,, jna 1¢1 §iA 126 @?A '92 aA4 ZAA74 '2' 16@ 

ex agaa 29'Q 39'' agsg 3M§ ag&p 
Nuclear Material and FaciNty StabiHzatlon 
Environmental Restoration 56.275 5,526 3,500 1,140 2,500 500 
Waste Management 51,281 51,261 51,281 51,281 51,281 51,261 
rqtnl lQZ §§6 §nAqi St ?Al §' ,,, 5@ZA1 §1 ?Al 

gaqzq apzt 39'2 '9'§ a gag age' 
Nuclear Material and FaciMty Stabllzation 
Environmental Restoration 
Waste Management 32,240 

• Tots/ Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

a gag 

79,330 
51,281 

qqR,, 

apn1 

32,240 
3224Q 

2199 Life cw•·· 
447,897 

1,742,930 
3,963,965 
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Direct Program Management/Support 

Program support activities for the Waste Management program encompass activities that are necessary for, but not 
directly a part of, treatment, storage, disposal, or related operations (for example, waste characterization, collection, 
and transport). Program support activities include Department of Energy and managing and operating contractor 
program management; oversight of pollution prevention programs; general safety, health and environmental 
compliance oversight; utilities for general support facilities; taxes; procurement for general support activities; and 
establishment and maintenance of waste tracking systems. The level of general program support is proportional to 
treatment, storage, disposal, and related activities. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The employees working for Lockheed Martin Energy Systems, as presented in the following table, are a combination 
of engineers, scientists, technicians, managers, construction crafts personnel, operators, laborers and general workers, 
administrative professionals, general administrators, and managers. Since there are several waste operations facilities 
at theY- I 2 Plant, there is a larger percentage of operators than at other facilities. This work force is expected to 
remain relatively stable over the next few years. In addition, the Department of Energy contracts to Jacobs 
Engineering and Foster-Wheeler, who predominantly employ scientists and engineers and MK-Ferguson, who 
predominantly employs construction crafts personnel, operators, and engineers. Lockheed Martin subcontracts to a 
variety of engineering, consulting, and site investigation firms, including several small disadvantaged businesses 
under the Small Business Administration "Sa" set aside program. All federal Full-Time Equivalents who provide 
support and oversee the work at the Y- I 2 Plant are included in the Oak Ridge Operations Office section in this report. 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Lockheed Martin Energy Systems, Inc. is the integrating contractor for environmental restoration activities at the Y-
12 Plant for the Department of Energy, as well as the managing and operating contractor. They integrate their own 
work activities as well as those of Department of Energy prime contractors for technical support, engineering and 
construction, and their own subcontractors for site remedial investigation work. 

The Lockheed Martin Energy Systems contract has recently been extended for an additional two years, through March 
1998. As a part of that contract, Lockheed Martin has committed to incentive contracting as a part of contract reform. 
An increasing number of the Lockheed Martin-managed activities will be task order contracts. The primary features 
of these task order projects are as follows: contracting companies function as a team, and the Department of Energy 
and the team negotiate terms of the project; the team collects an incentive fee for finishing under budget but absorbs a 
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DISPOSAL 

The strategy for solid industrial waste disposal at the Y -12 Plant involves minimization of waste generation; use of 
commercial recycle markets; and disposal in Industrial Landfill ll, Industrial Landfill V, and the 
Construction/Demolition Landfill VI. 

The majority of industrial and sanitary solid waste streams at the Y -12 Plant are disposed of at the Sanitary Landfill, 
Industrial Landfill-V, and the Construction/Demolition Landfill-VI located on Chestnut Ridge south of theY -12 
Plant. Classified industrial and sanitary solid waste are disposed of in Industrial Waste Landfill IV. These waste 
streams are verified, either through analysis or generator knowledge, as meeting the Sanitary Landfill-ll and Industrial 
Landfill-V Waste Acceptance Criteria and are then transported for disposal. The Y-12 Plant routinely receives solid 
sanitary waste for disposal from the K-25 Site and the Oak Ridge National Laboratory. Cafeteria waste, animal 
bedding, and Steam Plant fly ash are sent offsite to a commercial landfill for disposal. 

Waste Management Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

~~llliiQtl 1881 aa~a 18~1 aaaa 1811 aaaa 
Low-Level Mixed Wute 

Treatment 23,478 24,975 t9,59t t8,534 t8,534 t8,238 t8,534 
Storage and Hancllng 9,305 9,t4t 9,tt0 8,594 8,3t3 8,322 8,322 
Disposal t27 98 t8 t4 t4 40t t4 

Low-Level Wute 
Treatment 778 785 785 785 785 785 785 
Storage and Hancllng t,059 t,033 t,033 t,033 t,033 t,033 t,033 
Disposal t,843 3,082 4,280 5,too 5,too 5,too 5,too 

Hazardoue Wute 
Treatment 20,92t t2,838 t,208 
S1orage and Hancllng t,055 t,073 t,073 t,073 t,073 t,073 t,073 
Dlaposal t35 35 28 5 5 5 5 

Saritary Wute 
Storage and Hancllng tt5 t22 t22 t22 t22 t22 t22 
Dlapoaal 7,t87 4,987 4,98t 4,98t 4,98t 4,982 4,98t 

Direct Program Management/Support t4,48t t4,878 t4,885 t4,843 t4,809 t3,4t2 t3,4t2 ,.,,,, 10441 zannt $7055 55¥4 §f zge &5455 Gi &ii 

~1811 aa•a a a•• 1818 1811 1818 1811 
Low-Level Mixed Wute 

Trea1ment t8,534 t8,534 t8,534 t8,534 t8,534 t8,534 4,880 
Storage and Hancllng 8,322 8,322 8,322 8,322 8,322 8,322 t,8t0 
Dlapoaal 14 t4 t4 t4 14 t4 t4 

Low-Level Wute 
Treatment 785 785 785 785 ' 785 785 90 
Storage and Hancllng t,033 t,033 t,033 t,033 t,033 t,033 t,033 
Dlapo~&l 5,t00 5,100 5,100 5,t00 5,100 5,t00 5,t00 

Hazardoue Wute 
Treatment 
Storage and Hancllng t,073 1,073 1,073 t,073 1,073 1,073 t,073 
Dilpoaal 5 5 5 5 5 5 5 

Sanitary Wute 
Storage and Hancllng 122 122 122 122 122 t22 t22 
Disposal 4,98t 4,98t 4,981 4,981 4,98t 4,981 4,981 

Direct Program Management/Support t3,412 13,412 13,4t2 t3,4t2 13,412 13,4t2 13,4t2 
7 9ln' "541 "iii 1191 5P91 4' 5" KiM' aa §00 

~:Xaa'a 18ZI 1818 1811 1818 1811 a~aa ~lllliilill. 
Low-Level Mixed Wute 

Treatment 4,880 t,222,240 
Storage and Hancllng t,8t0 573,293 
Dlapoaal 14 3,993 

Low-Level Wute 
Treatment 90 50,878 
Storege and Hancllng 1,033 77,803 
Dlaposal 5,100 351,924 

HazardoUI wute 
Treatment 174,835 
Storage and Hancllng t,073 80,384 
Disposal 5 1,28t 

Sanitary Wute 
Storage and Hancllng 122 9,115 
Dllpoaal 4,881 383,t40 

Direct Prog<am Management/Support t3,412 t,039,979 

• Toll/ Lit. Cycll 11 thl 1um olthl 1nnual oo111 In con1t1nt FY teH dollar~. 
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_:1111 Baseline En:vironmental Mana ement 'aeport , , '_ ~ 

Any remaining hazardous waste generated and placed in storage is considered mixed waste. Building 9720-31, which 
is located on the south side of the West Third Street, east of the existing Fire Training Facility (Building 9817), 
houses the Resource Conservation and Recovery Act Storage and Staging Facility. Building 9720-31 receives and 
temporarily stores waste from all areas of the Y -12 Plant that cannot be stored at other locations within the plant 
boundaries. 

DISPOSAL 

No onsite hazardous waste disposal capability exists at the Y -12 Plant. Hazardous waste will be disposed of offsite 
in conjunction with commercial treatment contracts. 

Sanitary Waste 

The Oak Ridge Y -12 Plant is the single largest generator of sanitary waste on the Oak Ridge Reservation. The 
strategy for managing sanitary waste at the Y -12 Plant comprises minimization of waste generation, use of 
commercial recycle markets and disposal in Industrial Landfill II, Industrial Landfill B and the 
Construction/Demolition Landfill VI. Classified and sanitary solid waste are disposed of in Industrial Waste Landfill 
IV. Cafeteria waste, animal bedding, and steam plant fly ash are sent offsite to appropriate commercial facilities. 

GENERATION AND HANDLING 

The primary generator of sanitary waste at the Oak Ridge Y -12 Plant is the Department of Energy's Office of Defense 
Programs; however, environmental restoration activities also generate some sanitary waste at the plant. 

This baseline report assumes that environmental restoration and nuclear material and facility stabilization activities 
will generate approximately 13,600 cubic meters (17 ,816 cubic yards) of solid sanitary waste through FY 2035 from 
the K-25 Site, Oak Ridge National Laboratory, and the Oak Ridge Reservation Offsite Programs, as well as the Y-12 
Plant. The annual generation rate will vary with the project schedules. 

This report also assumes that Defense Programs activities will generate approximately 30,000 cubic meters (39,300 
cubic yards) of solid sanitary waste, with an annual generation rate of roughly 1 ,000 cubic meters ( 1 ,310 cubic yards) 
until FY 2060. All applicable treatment and storage facilities described below will be maintained and upgraded to 
allow them to remain active until FY 2060. 

TREATMENT 

Industrial solid waste is compacted for volume reduction at the Building 9720-25 Baler Facility. 

STORAGE 

The New Salvage Yard, which is operated by Lockheed Martin's Y -12 waste management organization, is located on 
the north side of Bear Creek Road approximately one mile west of the intersection of Bear Creek Road and Old Bear 
Creek Road. The yard is used to store and sell surplus materials generated at the Y -12 Plant, provided they are not 
radioactively contaminated, Resource Conservation and Recovery Act-hazardous, and are unclassified. 

Activities associated with the New Salvage Yard include the transportation, storage, segregation, and sale of surplus 
items. Items stored at the New Salvage Yard are considered unusable as originally intended and cannot be repaired or 
recycled in an economical manner within the Y -12 Plant. These items are stored at the New Salvage Yard until they 
can be sold. 

TI!NNI!SSI!I! 122 



DISPOSAL 

The strategy to ensure disposal capability for all low-level waste generated on the Oak Ridge Reservation, including 
the Y -12 Plant, relies on a combination of onsite and offsite facilities. Onsite disposal of low-level waste is currently 
primarily limited to mixed fission product waste generated at the Oak Ridge National Laboratory. Plans for a 
replacement disposal facility are being pursued, with Bear Creek Valley the most likely candidate for a tumulus 
disposal facility. Low-level waste disposal on the Oak Ridge Reservation is limited by complex geology and 
hydrology and future land-use plans. The long-range strategy for this waste is to dispose of it at another Department 
of Energy facility. This estimate assumes that the Nevada Test Site will be that disposal site. 

The option of an onsite disposal facility for legacy low-level waste and low-level mixed waste, to be regulated under 
the Comprehensive Environmental Response, Compensation and Liability Act, is also being pursued; however, this 
estimate does not reflect this approach. This facility could be used to dispose of Y -12 Plant stored inventories and 
Environmental Restoration program-generated waste at the plant. 

Hazardous Waste 

The strategy for managing hazardous waste at the Oak Ridge Y-12 Plant comprises reducing waste generation; 
obtaining a no-added-radioactivity determination to facilitate disposition of current inventories and newly generated 
hazardous waste, including waste containing polychlorinated biphenyls; using commercial sector capabilities; and 
continuing treatment in onsite wastewater treatment facilities. 

GENERATION AND HANDLING 

The primary generator of hazardous waste at the Oak Ridge Y -12 Plant is the Department's Office of Defense 
Programs; however, environmental restoration and nuclear material and facility stabilization activities also generate 
some hazardous waste at the plant. This estimate assumes that all costs associated with characterizing, certifying, 
classifying, packaging, collecting, transporting, and tracking hazardous waste are the responsibility of the generator. 

This baseline report assumes that a total of 23,000 cubic meters (30, 130 cubic yards) of solid hazardous waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration and nuclear material and facility stabilization activities will generate approximately 22,000 
cubic meters (28,820 cubic yards) of solid hazardous waste through FY 2035. The annual generation rate will vary 
with the project schedules. 

This report also assumes that Defense Programs activities will generate approximately 1,000 cubic meters ( 1 ,310 
cubic yards) of solid hazardous waste, with an annual generation rate of roughly 0.2 cubic meters (0.26 cubic yards) 
until FY 2060. All applicable treatment and storage facilities described below will be maintained and upgraded to 
allow them to remain active until FY 2060. 

TREATMENT 

The Y -12 Plant currently treats liquid hazardous waste at the onsite Plating Rinsewater Treatment Facility. The 
Plating Rinsewater Treatment Facility uses, in addition to its own systems, process systems within the Central 
Pollution Control Facility, which is a mixed waste facility. Also, liquid hazardous waste is treated at the Ground
water Treatment Facility, which includes processes for the removal of volatile organics and polychlorinated biphenyls. 

STORAGE 

Until such time as the no-added-radioactivity policies and procedures are implemented, all Resource Conservation and 
Recovery Act-contaminated waste is classified as mixed waste and managed as such. The storage inventory of 
potentially hazardous waste at the Y-12 Plant is approximately 1,660 cubic meters (2,175 cubic yards). This 
inventory includes polychlorinated biphenyl- and Resource Conservation and Recovery Act-contaminated solid waste. 
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TREATMENT 
Currently, two solid low-level waste treatment facilities are operational at the Y-12 Plant: the Uranium Chip 
Oxidization Facility and the Waste Feed Preparation Facility. The Uranium Chip Oxidization Facility thermally 
oxidizes depleted and natural uranium machine chips under controlled conditions to a stable uranium oxide. The 
oxide is transferred into drums and transported to the Depleted Uranium Oxide Storage Vaults. The Waste Feed 
Preparation Facility is used for baling solid low-level waste materials only. Interim storage for the compacted bales of 
solid waste is provided before they are transferred to the Above-Ground Storage Facility, pending shipment to an 
offsite vendor for treatment. As determined to be cost-effective, beneficial for storage and/or offsite disposal, solid 
low-level waste treatment is limited to volume reduction through supercompaction or incineration. Commercial 
vendors supply this capability. 

STORAGE 
Low-level waste storage facilities at the Y -12 Plant include: the Old Salvage Yard, Depleted Uranium Oxide Storage 
Vaults I and IT, the Classified Waste Storage Facility, the Containerized Waste Storage Area, and the Above-Ground 
Storage Facility. The Old Salvage Yard, located at the west end of theY -12 Plant, contains legacy-contaminated 
scrap metal, as well as large bulky items, and items containing a higher level of contamination. Contaminated scrap 
metal is accepted only if segregated and packaged. 

Depleted Uranium Oxide Storage Vaults I and IT are partially underground, constructed of reinforced concrete, and 
have a usable storage volume of 720 cubic meters (943 cubic yards). Openings for filling the vaults are provided at 
the top of each. Depleted uranium oxide powder is delivered to the storage vaults in sealed 114- to 208-liter (30- and 
55-gallon) drums. Depleted uranium sawfines are delivered in 0.2-cubic meter (55-gallon) drums mixed with depleted 
uranium oxide at a ratio of at least 10:1 (oxide to sawfines). Uranium-contaminated waste from the Y-12 Plant will 
be stored until offsite disposal is arranged. This low-level waste may be stored at the K-25 Site, as well as the Y -12 
Plant. 

The Classified Waste Storage Facility includes areas for waste volume reduction of industrial combustible trash, 
storage of classified waste that may or may not be contaminated with uranium, storage of polychlorinated biphenyl
contaminated materials that also may be contaminated with uranium, and an interim status area. This facility accepts 
solid materials only. No liquids are permitted. The facility meets Y -12 Plant security requirements for classified 
waste management and Departmental Order 5820.2A guidelines for the management of both low-level and mixed 
waste. In addition, the facility is permitted to accept both Resource Conservation and Recovery Act and Toxic 
Substances Control Act-regulated waste. This facility will be upgraded to accommodate nondestructive testing 
equipment to analyze the amount and assay of uranium in waste packages. 

The Containerized Waste Storage Area, situated south of the Y -12 Plant, consists of three concrete pads measuring 
790 square meters (1,034.9 square yards) each. Two of the pads are covered with open-sided dometents, and each 
pad is surrounded by an impermeable dike to contain spills. All waste stored at the Containerized Waste Storage Area 
is in containers such as approved carbon steel drums, original vendor drums, 1,250- and 2,501-liter (330- and 660-
gallon) steel reinforced polyethylene tanks, ST -5 boxes, and 6.8-cubic meter (9-cubic yard) dumpsters. Each pad has 
a calculated maximum capability to store 1 million liters (270,000 gallons) of waste materials based on actual dike 
capacity and storage space for 388 ST -5 boxes or 3168 drums. The Containerized Waste Storage Area is a Resource 
Conservation and Recovery Act interim status unit. Radioactively contaminated waste and mixed waste containing 
uranium-238 may also be stored at the Containerized Waste Storage Area. 

The 13-hectare (33-acre) Above-ground Storage Facility is located north of Bear Creek Road, east of the "A" burial 
trenches, and west of the Sanitary LandfilVOil Landfarm Area. The facility consists of several fabric buildings that 
are designed for the interim storage of low-level radioactive waste contained in strong, tight containers built to 
Department of Transportation specifications. 
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within a curbed concrete pad adjacent to the containment dike. It is designed to store 208-liter (55-gallon) drums for 
an additional 33,352 liters (8,800 gallons) of storage capacity. Polyethylene tanks containing free liquids may also be 
stored in this area. This concrete pad is also used for tanker loading/unloading and as a transfer area for moving 
waste from drums and containers to tanks. 

The Liquid Organic Waste Solvent Storage Facility, Oil Dike-! 0, is located in the northwest comer of the New 
Salvage Yard. The Oil Dike-10 Storage Facility is a Resource Conservation and Recovery Act Part B-permitted 
hazardous waste storage facility and consists of a concrete pad with a raised dike to contain any spills. The six 
storage tanks with a total capacity of 121 ,280 liters (32,000 gallons) are located within the diked area. Liquid waste 
is received at the facility in drums, tanker trucks, or polyethylene bulk storage tanks and is pumped into the tanks for 
storage. All of the waste types to be managed at this facility must be compatible with the drums in which they are 
stored and transported. Some of the solvents contain trace quantities of uranium. These solvents are sampled, 
identified, and kept separate from other hatched solvents before storing. Mixed waste is also stored at the Classified 
Waste Storage Facility, Containerized Waste Storage Area, and additional buildings. 

DISPOSAL 

Commercial disposal is the planned option for disposal of low-level mixed waste treatment residues and low-level 
mixed waste with treatment variances or that meet treatment standards. The option of an onsite disposal facility for 
legacy low-level mixed waste and legacy low-level waste, to be regulated under the Comprehensive Environmental 
Response, Compensation, and Liability Act, is being pursued. 

Low-Level Waste 

Low-level waste generated and managed at the Oak Ridge Y -12 Plant is predominantly contaminated with uranium 
isotopes. The strategy for managing low-level waste consists of collection and onsite treatment for radioactive 
wastewater and a combination of onsite storage, private sector treatment, and offsite disposal for solid low-level 
waste. 

The current strategy for managing this waste includes: minimized generation through segregation, process control and 
reuse/recycle; use of commercial vendors where cost-effective for waste volume reduction and treatment prior to long
term storage or disposal; storage on the Oak Ridge Reservation; and offsite disposal of stored and future generation. 

GENERATION AND HANDLING 

The primary generator of low-level waste at the Oak Ridge Y-12 Plant is the Department's Office of Defense 
Programs; however, environmental restoration and nuclear material and facility stabilization activities also generate 
some low-level waste at the plant. This estimate assumes that all costs associated with the characterization and 
certification, classification, packaging, collection, transport and tracking of low-level waste are the responsibility of 
the generator. 

This baseline report assumes that a total of 390,000 cubic meters (51 0,900 cubic yards) of solid low-level waste will 
transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration and nuclear material and facility stabilization activities will generate approximately 2,700 
cubic meters (3,537 cubic yards) of solid low-level waste through FY 2035. The annual generation rate will vary with 
the project schedules. 

This report also assumes that Defense Programs activities will generate approximately 387,000 cubic meters 
(506,970 cubic yards) of solid low-level waste, with an annual generation rate of roughly 5,000 cubic meters (6,550 
cubic yards) until FY 2060. All applicable treatment and 'storage facilities described below will be maintained and 
upgraded to allow them to remain active until FY 2060. 
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STORAGE 

The Waste Oil/Solvent Drum Storage Facility, Oil Dike-7, is located near the comer of K Road and West Second 
Street. The Building contains four Resource Conservation and Recovery Act-permitted 1 I 3,700-liter (30,000-gallon) 
and two 37,900-liter (10,000-gallon) bulk oil storage tanks with secondary containment. Oils and solvents 
contaminated with uranium and polychlorinated biphenyls are stored here. 

The Waste Oil/Solvent Drum Storage Facility, Oil Dike-8, is an interim status Resource Conservation and Recovery 
Act hazardous waste storage facility. This facility is located in the north side of West Second Street, west of the 
intersection with K Road. The building has a capacity of approximately 1,000 drums. 

Waste Oil/Solvent Storage Facility, Oil Dike-9, is a Resource Conservation and Recovery Act Part B-permitted unit 
located on and within a concrete pad with a raised diked perimeter designed to contain any spills. Five 151 ,600-liter 
(40,000-gallon) storage tanks are located within the diked area. The tanker transfer bay/drum storage area is located 
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and to be generated/received during the term of the Site Treatment Plan; (3) allowing compliant storage of waste 
pending treatment and disposal; and ( 4) fulfilling the requirement for a treatment methods plan for the June 1992 
Federal Facility Compliance Agreement between Department of Energy and the Environmental Protection Agency 
Region IV. 

The modified Site Treatment Plan also calls for treatment of existing inventories of the following mixed waste 
generated and/or stored at the Y -12 Plant by FY 2007 or earlier: mixed waste liquids, combustible solids, explosive 
waste, compressed gases, aqueous liquids, West End Treatment Facility sludges, and waste covered under existing 
variances. Schedules for treatment of the remaining mixed waste streams are extended to approximately FY 2020. 
This estimate assumes a disposal strategy for mixed waste treatment residues at Envirocare of Utah. The option of 
onsite disposal capability is currently being evaluated jointly with the Environmental Restoration program. The 
feasibility of a low-level mixed waste and low-level waste disposal unit located on the Oak Ridge Reservation and 
regulated under the Comprehensive Environmental Response, Compensation, and Liability Act is also being 
evaluated. 

Untreated mixed waste generated and/or stored at theY -12 Plant consists solely of low-level mixed waste. All 
transuranic waste is located at the Oak Ridge National Laboratory, and management of this waste is discussed in that 
section of the Baseline Environmental Management Report. All low-level mixed waste that is not subject to an 
exemption or variance will be treated to meet the applicable concentration- or technology-based treatment standard. 
Also, low-level mixed waste containing polychlorinated biphenyls or halogenated organic compounds must be treated 
using specified technologies. 

Treatment options use existing or modified onsite facilities and private sector capabilities to treat waste streams for 
which technologies exist. Five technology-based waste groups have been identified: incineration, stabilization, 
neutralization, precipitation, and chemical oxidation. Aqueous waste streams will be treated in existing, onsite 
wastewater treatment facilities and may require some nominal pre-treatment, supplemental characterization, and/or 
additional handling/bulking. Neutralization will be used to treat corrosive waste. Precipitation will be used to treat 
aqueous waste containing metals. Chemical oxidation will be used to treat cyanide-bearing waste. Incineration is the 
required treatment technology for approximately 40 waste streams on the Oak Ridge Reservation, including bulked 
organic liquids, organically contaminated aqueous waste, scintillation fluids, organic homogeneous solids, and organic 
debris. Several large and small volume sludge streams are targeted for treatment by the private sector with treatment 
technologies the private sector determines to be appropriate. 

The Oak Ridge Reservation Site Treatment Plan outlines plans and schedules for the treatment of Y -12 Plant mixed 
waste. Liquid mixed waste treatment at theY -12 Plant is shown in the following sidebar. 
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Major Waste Management Projects Cost Estimate* 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a~llliillll illi au~u am~ a gag aua1 iUIU 
9720-31 RCRA Motel 1,228 1,209 1,209 1,209 1,209 1,209 1,209 

Central Polu1lon Control Facli1y (CPCF) 2,559 2,921 2,921 2,921 2,921 2,921 2,921 

Contalne~zed Regulated Storage Units 5,919 6,838 6,838 6,838 6,838 6,838 6,838 

Groundwater Treatment Facli1y 1,138 1,264 1,264 1,264 1,264 1,264 1,264 

Uquld Storage Facli1y 761 771 771 771 771 771 771 

LLW Storage Units 386 384 384 384 384 384 384 

Old Salvage Yard 140 140 140 140 140 140 140 

SanitaryAndustrial LandfiH 7,157 4,961 4,961 4,961 4,961 4,961 4,961 

West End Treatment FaciN1y 7,935 8,248 8,248 8,248 8,248 8,248 8,248 

g;aQIA auau iU.A iiiU au~~ ag~a illi 
972Q-3 1 RCRA Motel 1,209 1,209 1,209 1,209 1,209 1,209 1,209 

Central Pollution Control Facll1y tCPCF) 2,921 2,921 2,921 2,921 2,921 2,921 450 

Containerized Regulated Storage Units 6,838 6,838 6,838 6,838 6,838 6,838 326 

Groundwater Treatment Facil1y 1,264 1,264 1,264 1,264 1,264 1,264 350 

Liquid Storage Facll1y 771 771 771 771 771 771 200 

LLW Storage Units 384 384 384 384 384 384 384 

Old Salvage Yard 140 140 140 140 140 140 140 

SanltaryAndustrlal Landfll 4,961 4,961 4,961 4,961 4,961 4,961 4,961 

West End Treatment FaciN1y 8,248 8,248 8,248 8,248 8,248 8,248 350 

~~g~g au~~ iUIU iUIA iUIU iUIA iUUU 1.111 'lill .. 
9720-31 RCRA Motel 1,209 90,770 

Central Pollution Control FaciH1y (CPCF) 450 192,557 

Contalne~zed Regulated Storage Units 326 443,135 

Groundwater Treatment Facll1y 350 85,030 

Liquid Storage F aciU1y 200 52,067 

LLW Storage Units 384 28,811 

Old Salvage Yard 140 10,500 

Sanitary/Industrial Landfil 4,961 383,053 

West End Treatment Facll1y 350 538,056 

. Project costs represent a subset of total Waste Management costs . .. Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars . 

This baseline report assumes that a total of 42,000 cubic meters (55,020 cubic yards) of solid low-level mixed waste 
will transfer to the Waste Management program over the life cycle of this estimate. This report assumes that 
environmental restoration and nuclear material and facility stabilization activities will generate approximately 2,000 
cubic meters (2,620 cubic yards) of solid low-level mixed waste through FY 2035. The annual generation rate will 
vary with the project schedules. 

This report also assumes that Defense Programs activities will generate approximately 40,000 cubic meters (52,400 
cubic yards) of solid low--level mixed waste, with an annual generation rate of roughly 380 cubic meters ( 498 cubic 
yards) until FY 2060. All applicable treatment and storage facilities described below will be maintained and 
upgraded to allow them to remain active until FY 2060. 

TREATMENT 
As outlined in the September 1995 Unilateral Order and the Site Treatment Plan, the low-level mixed waste treatment 
strategy relies on a combination of approaches: (1) treatment in existing facilities; (2) private sector treatment; (3) 
disposal in lieu of treatment for waste with treatment variances; ( 4) development of limited new onsite facilities; and 
(5) treatment at other Department of Energy facilities, if required. 

The modified Site Treatment Plan delineates how the Department will: (1) treat low-level mixed waste at the site; or 
(2) develop technologies when technologies do not exist or when existing technologies need to be modified. For some 
waste streams, plans and schedules for characterizing waste for treatment, for undertaking technology assessments, 
and for providing the required plans and schedules for developing capacities and technologies are provided. This Plan 
applies specifically to mixed waste streams on the Oak Ridge Reservation and fulfills multiple purposes including: ( 1) 
fulfilling requirements of the Federal Facility Compliance Act; (2) establishing an enforceable framework from which 
the Department of Energy will develop methods to treat all land-disposal-restricted mixed waste currently in storage 
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operational conduct, worker safety, public health, and environmental protection. This baseline report assumes that 
Defense Programs activities will continue through FY 2060, and waste management facilities will be kept operational, 
through routine infrastructure upgrades, until decontamination and decommissioning activities begin in FY 2061. 

Currently, low-level mixed waste is managed according to the requirements of a September 1995 Tennessee 
Department of Environment and Conservation Unilateral Order and the modified Site Treatment Plan. This Order 
specifies technologies and schedules for the treatment of all low-level mixed waste and transuranic mixed waste on the 
Oak Ridge Reservation. 

Furthermore, consideration of transportation issues must be addressed prior to the National Environmental Policy Act 
planning process. Issues include material classification, decisions regarding modal options (for example, truck, train, 
air), and packaging options. Collection and transport activities include costs associated with waste transportation by 
waste type for onsite movement of waste and intersite movement (that is, between theY -12 Plant, the Oak Ridge 
National Laboratory, and the K-25 Site). The treatment and/or disposal cost estimate, as applicable, includes costs 
for shipment to the commercial sector for treatment and/or disposal. 

Low-Level Mixed Waste 

Low-level mixed waste generated and stored at the Oak Ridge Y-12 Plant is currently managed according to the 
requirements outlined in the September 1995 Unilateral Order. This Order specifies technologies and schedules to 
treat all low-level mixed waste, based on information the Department provides in the modified Site Treatment Plan. 

GENERATION AND HANDLING 

The primary generator of low-level mixed waste at the Oak Ridge Y -12 Plant is the Department's Office of Defense 
Programs; however, environmental restoration and nuclear material and facility stabilization activities also generate 
some low-level waste at the plant. Waste generated by these programs includes both liquid and solid mixed waste. 
This report assumes that all costs associated with the characterization and certification, classification, packaging, 
collection, transport and tracking of low-level waste are the responsibility of the generator. 
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WASTE MANAGEMENT 

Waste management activities at the Oak Ridge Y-12 Plant encompass treatment, storage, disposal and related support 
activities for multiple waste types generated by the Department of Energy's Offices of Defense Programs and 
Environmental Management (nuclear material and facility stabilization and environmental restoration activities). This 
is accomplished by providing capabilities to manage waste, emphasizing safe and compliant operations, reducing 
legacy waste inventory, overseeing implementation of pollution prevention programs, including waste minimization, 
and increasing efficiency in all phases of operations. 

Waste streams at theY -12 Plant have been prioritized considering risk of continued management, availability of 
treatment technology and capability, volume of waste in storage, volume of waste generated annually, and more 
generally, the ability to show tangible progress in meeting the objectives of the Federal Facility Compliance Act. In 
general order of priority, the waste streams at the Y -12 Plant are (I) mixed waste liquids to be treated in the Toxic 
Substances Control Act Incinerator; (2) combustible solids also to be treated in the Incinerator; (3) explosive waste, 
(4) compressed gases; (5) aqueous liquids to be treated in existing facilities; (6) West End Treatment Facility sludges; 
and (7) waste covered under existing treatment variances (that is, toxicity-characteristic waste). Remaining waste 
streams, including contact- and remote-handled transuranic solids, inorganic solids and debris, no-radioactivity-added 
waste, and other waste targeted for treatment via the broad spectrum procurement and the transportable vitrification 
system, were assigned lower priorities and are not rank-ordered. 

In recognition of its commitment to pollution prevention, the Y -12 Plant is currently piloting a chargeback program. 
Under this program, generators are assessed fees based upon type and quantity of waste generated. Funds accrued 
through the fee system will then be set aside and made available for the implementation of waste minimization and 
pollution prevention projects. This incentive will allow sites to pinpoint the major sources of waste generation and 
will focus attention and resources on minimizing future waste generation and associated costs. 

Waste generated at the Y-12 Plant includes low-level waste, low-level mixed waste, hazardous waste, and 
sanitary/industrial waste. In order to manage this waste effectively, the Waste Management program will continue to 
operate waste treatment, storage, and disposal facilities, including onsite wastewater treatment facilities, storage pads 
and buildings, and sanitary/industrial landfills. To facilitate waste flow, the Waste Management program conducts 
waste planning, characterization, certification, collection, transportation, tracking, examination, and assay. All waste 
management operations are conducted within the requirements of applicable Departmental Orders to ensure proper 
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Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

g~llliiiiQU aag; IIUI i831 1818 aaa1 iiiU 
Chestr<Jt Ridge Hydrologic Region 

Assessment 90 
Remedial Action 1,588 883 

Bear Creek Valey Region 
Assessment 656 314 542 1,261 
Remedial Action 1,472 960 5,176 1,825 431 

Upper East Fork Poplar Creek 
Assessment 4,972 3,801 59 3,635 28,122 15,204 
Remedial Action 3,157 2,436 4,874 

Y-12 Plant S1udy Areas 
Assessment 97 483 3,297 6,096 6,313 
Remedial Action 24,582 

Deconwnlssloning Area Actions 
Assessment 557 144 31 124 3,732 795 
Facllly Decommissioning 5,537 7,499 7,597 5,601 3,500 9,041 29,363 

Long-Term Surveil and Monitoring 9,704 6,462 14,134 13,895 7,046 1,461 
Direct Program Management/Support 4,479 5,136 5,136 5,136 4,564 2,275 3,868 

Wte' 3'?1? ?? nan azMo ,a a*§ ?A?Q§ flZBQ zeaag 

~~g~§ aaau 1a.a ilQ§Q IQ§§ a~~a; 1111 ~Ill (lllill* 
Chestr<Jt Ridge Hydrologic Region 

Assessment 452 
Remedial Action 12,355 

Bear Creek Valey Region 
Assessment 13,868 
Remedial Action 49,319 

Upper East Fork Poplar Creek 
Assessment 278,971 
Remedial Action 52,332 

Y-12 Plant Study Areas 
Assessment 81,431 
Remedial Action 122,910 

Deconwnlssloning Area Actions 
Assessment 26,917 
Facility Decommissioning 53,636 5,425 3,325 1,083 2,375 475 672,287 

Long-Term SurveiL and Monitoring 263,505 
Dlrec1 Program Management/Support 2,639 101 175 57 125 25 168,583 
1 Pta' §'??§ §naA §d¥ , itO f§M §99 , z.a aae 
• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

Direct Program Management/Support 

Program management functions provide essential administration and oversight to the environmental restoration 
activities at theY -12 Plant. This support is focused on ensuring proper identification, characterization, remediation 
and revitalization of the contaminated sites. Business management accounts for a large portion of the program 
management. This includes the progress tracking, contract management, facility management, financial management 
(budget preparation and control) for Y -12 Plant projects. Project management personnel for the Lockheed Martin 
Energy System, Inc. and support groups provide project management support skills as well as coordination with the 
other sites in the Oak Ridge Operations Office. 

Federal employees oversee the contractors for theY -12 Plant Environment Restoration Program. However, their 
costs are included in the Oak Ridge Operations Office section of this report along with the Integrating Contractor 
Central Operations Office support. 

There has been a concentrated effort to reduce program management costs. Overlapping activities and management 
areas have been eliminated, and business systems that required extensive personnel hours have been replaced by 
electronic data bases and reporting systems. 
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Long-Term Surveillance and Monitoring 

All costs associated with long-term surveillance and monitoring are included as one line item in this estimate. At the 
Chestnut Ridge Hydrologic Region, a network of ground-water monitoring wells were installed to monitor 
contaminant migration from Operable Unit 1. The Operable Unit 1 closure plan also requires quarterly sampling and 
reporting. Surface-water effluent from Rogers Quarry (Operable Unit 4) is monitored under the National Pollutant 
Discharge Elimination System program. Monitoring of ground water is also required under the Operable Unit 3 
Record of Decision. This estimate assumes that long-term surveillance and monitoring at the Chestnut Ridge 
Hydrologic Region will continue until FY 2010. 

Quarterly ground-water monitoring is performed in the Bear Creek Valley Region and reported annually in the 
Ground-Waste Quarterly Assessment Report. Semi-annual ground-water monitoring is required as part of the 
Resource Conservation and Recovery Act post-closure permit for the S-3 Ponds and the Oil Landfarm. The Y -12 
Plant Ground-Water program currently conducts quarterly ground-water monitoring of the burial grounds until the 
Tennessee Department of Environment and Conservation issues the post-closure permit for those facilities. Quarterly 
inspections are also perfomted for all closed treatment, storage, and disposal facilities. This report assumes that long
term surveillance and monitoring activities for the Bear Creek Valley Region will continue until FY 2025. 

The only long-term surveillance and monitoring activities under way at the Upper East Fork Poplar Creek 
Characterization Area are those associated with the validation of the effects of the mercury source elimination 
activities performed in support of National Pollution Discharge Elimination System compliance and the offsite 
ground-water monitoring in Union Valley. This report assumes that quarterly ground-water monitoring and annual 
reporting will be required until FY 2030. 

Long-term surveillance and monitoring activities are also being performed on facilities until they can be 
decontaminated for reuse or until the decommissioning and demolition process is complete. These activities generally 
involve regular observation of the structure to ensure that s~fety and security are maintained at a level appropriate for 
the status and eventual disposition of the facility. This estimate assumes that long-term surveillance and monitoring 
activities will be required until FY 2060. 
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facilities for decommissioning will continue to be identified as the Oak Ridge Y -12 Plant focuses on new and 
changing missions. This report assumes that assessment at this facility will be completed by FY 1996. 

An interim action for abatement of asbestos material from Building 9201-4 is scheduled for completion in FY 2015. 
All decommissioning and demolition activities at the facility are scheduled for completion by FY 2015. All facility 
decommissioning at the Y-12 Plant is scheduled for completion by FY 2035. 

Decommissioning activities at 9201-4 include the removal of over 8,000 cubic meters (10,480 cubic yards) of 
hazardous liquids, 700 cubic meters (917 cubic yards) of hazardous sludges, 500 cubic meters (655 cubic yards) of 
hazardous soil, 2,500 cubic meters (3,275 cubic yards) of hazardous metal debris, 300 cubic meters (393 cubic yards) 
of asbestos, 800 cubic meters (1,048 cubic yards) of biological debris, 90 cubic meters (118 cubic yards) of 
hazardous rubble and other debris, and 850 cubic meters (1,114 cubic yards) of low-level radioactive waste soil. The 
removal of these materials will allow the Department of Energy or other entities to reuse the facility. 

Waste anticipated to be generated during decommissioning of Building 9201-4 includes chiefly hazardous waste, 
including mercury, low-level waste soils and asbestos-contaminated materials. Some other incidental low-level 
radioactive or mixed waste may be encountered, but is not expected to be a significant problem. Disposal of 
hazardous and mixed waste will be at offsite facilities. Low-level radioactive waste is no longer disposed of at theY-
12 Plant. It is currently being stored pending availability of offsite disposal. The disposal of this waste will be 
coordinated through the Oak Ridge Y-12 Plant Waste Management program. 

SCHEDULING TRANSFER UNITS 

The Oak Ridge Y -12 Plant Nuclear Material and Facility Stabilization program currently expects to complete post
deactivation activities at all Y -12 Plant scheduling transfer units by FY 2015. This estimate also assumes that the 
·Oak Ridge National Laboratory will transfer Scheduling Transfer Unit 13 to the Y-12 Plant Environmental 
Restoration program for decommissioning. This report assumes that decommissioning activities at all these 
scheduling transfer units will be completed by FY 2035. 

Scheduling Transfer Unit 4, the Z Oil project, is currently expected to be transferred to the Y -12 Plant Environmental 
Restoration program in FY 2003. This estimate assumes that decommissioning activities associated with this project 
will be completed by FY 2005. 

Scheduling Transfer Unit 7, the Building 9201-5 project, is currently expected to be transferred to theY -12 Plant 
Environmental Restoration program in FY 2014. This estimate assumes that decommissioning activities associated 
with this project will be completed by FY 2035. 

Scheduling Transfer Unit 8, the Building 9204-4 project, is currently expected to be transferred to the Y -12 Plant 
Environmental Restoration program in FY 2015. This estimate assumes that decommissioning activities associated 
with this project will be completed by FY 2035. 

Scheduling Transfer Unit 9, the Building 9206 project, is currently expected to be transferred to the Y-12 Plant 
Environmental Restoration program in FY 2014. This estimate assumes that decommissioning activities associated 
with this project will be completed by FY 2030. 

Scheduling Transfer Unit 13, the Oak Ridge National Laboratory "Medium Rankers" project, is currently expected to 
be transferred to the Y -12 Plant Environmental Restoration program in FY 2009. This estimate assumes that 
decommissioning activities associated with this project will be completed by FY 2015. 
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: •111 Baseline Environmental Mana ement Report ' , 

Interim remedial actions are currently under way to reduce mercury levels in Y -12 Plant wastewater to remain in 
compliance with National Pollutant Discharge Elimination System discharge permit conditions. Actions include 
elimination of potential sources by the removal of contaminated piping. Source elimination projects were completed 
in 1995. A mercury treatment system has been completed to remove mercury from ground water extracted from 
beneath Building 9201-2. Additional evaluation and design of mercury treatment systems is underway for Buildings 
9201-5, 9201-4, and 9204-4 and Outfall 51. This estimate assumes that evaluation and design of these mercury 
systems will be completed by FY 2005. 

This baseline report assumes that approximately 765 cubic meters (1 ,002 cubic yards) of low-level mixed waste soil 
will be removed and sent to the Y-12 Plant's Waste Management program, along with 14 cubic meters (18.3 cubic 
yards) oflow-level waste soil and 76 cubic meters (100 cubic yards) of miscellaneous types of soil waste. This report 
assumes that remedial actions at Upper East Fork Poplar will be completed by FY 2010. 

The Upper East Fork Poplar Creek life-cycle baseline contains plans for a ground-water capture and treatment system 
to remove volatile organic compounds present in an offsite ground-water plume. The capture system will consist of 
16 wells located between the base of Chestnut Ridge and the base of Pine Ridge. These wells will deliver ground 
water to an air stripper treatment system to remove the organics. The treatment system effluent will be released 
through an existing National Pollutant Discharge Elimination System outfall. This baseline report assumes that 
approximately 9,464 cubic meters (12,398 cubic yards) of low-level mixed contaminated ground water will be sent to 
the Y-12 Plant Waste Management program for treatment; however, this report further assumes that the 397,468 
cubic meters (520,683 cubic yards) of low-level waste ground water will be managed by the Environmental 
Restoration program. 

Y -12 Study Areas 

Over 200 areas of concern have been identified in the Y -12 Plant area as low-priority contaminant sources. Most of 
these areas have not yet undergone a Preliminary Assessment/Site Inspection to ascertain if they truly are of concern 
and need further investigation and remedial actions. However, to capture all future costs in this estimate, assessment 
and remedial action costs have been included for these sites. The Environmental Restoration program is responsible 
for the surveillance and maintenance of these sites until they are remediated, or it is determined that they require No 
Further Action. This report assumes that if cleanup of these sites is necessary, the remedial actions would be similar 
to those already planned or executed at the Y -12 Plant, including capping, hot spot soil removal, and tank excavation. 
Waste volume were not included in this estimate because little was know about these sites. 

Decommissioning 

Building 9201-4 is the only facility currently in the Y-12 Plant decommissioning program. However, the 
decommissioning of facilities identified in the Nuclear Material and Facility Stabilization program is also included 
within the scope of the Environmental Restoration program estimate. These estimates were prepared using a 
parametric model, and the details of decommissioning activities are not known. As facilities are transferred from the 
Nuclear Material and Facility Stabilization program, they will be assessed and plans for decommissioning will be 
formulated. This estimate assumes that a total of five scheduling transfer units, including one that is currently within 
the scope of the Oak Ridge National Laboratory's Nuclear Material and Facility Stabilization program, will be 
transferred to the Y-12 Plant Environmental Restoration program by FY 2015. 

BUILDING 9201-4 

Decontamination plans for the eventual end use of Building 9201-4 were originally developed to allow eventual 
unrestricted reuse. However, in FY 1995 the proposed final status of this building was changed to an "unoccupied 
warehouse." Implementation of Phases 2 and 3 of the earlier decommissioning plan has been eliminated. Other 
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Treated water is discharged through an existing National Pollutant Discharge Elimination System outfall. All 
excavated soils will remain onsite, covered by a soil cap. Consistent with existing Memorandum of Understandings, 
the scope of remedial actions includes costs for design and construction of the facility. The scope of the Waste 
Management program includes costs for facility operation. 

This baseline report assumes that approximately 291,477 cubic meters (381,835 cubic yards) of hazardous ground 
water, 218,494 cubic meters (286,227 cubic yards) of low-level mixed radioactive ground water, and 189 cubic 
meters (248 cubic yards) of polychlorinated biphenyl-contaminated ground water will be sent to the treatment facility 
during the life cycle of this estimate. This report also assumes that these activities will result in approximately 16,717 
cubic meters (21,899 cubic yards) of hazardous sludges, which will be disposed of by the Waste Management 
program. 

Upper East Fork Poplar Creek 

The Upper East Fork Poplar Creek Characterization Area consists of both surface-water and ground-water 
components of the watershed and contributing contaminant sources. The Characterization Area is bounded by the 
base of Pine Ridge to the north and Chestnut Ridge to the south. The area is bounded to the west by the Bear Creek 
Characterization Area and to the east by the Department of Energy property boundary. The Characterization Area 
also includes a ground-water contamination plume that extends beyond the Department of Energy site boundary to the 
east. 

ASSESSMENT 

Numerous primary and secondary sources of contamination have been identified within the Upper East Fork Poplar 
Creek Characterization Area. Infiltration from the S-3 Area dominates contamination in the western end of the area. 
The salvage yard, the S-2 Area, and the 81-10 Area have also been identified as potentially significant sources. In 
addition, over 200 areas of concern have been identified as low-priority contaminant sources. 

To take advantage of the wealth of historical data available for the characterization area, a modified Remedial 
Investigation/Feasibility Study approach was proposed and accepted by all Federal Facilities Agreement parties. This 
approach uses historical data to the fullest possible extent to complete the Remedial Investigation/Feasibility Study 
and to focus data collection efforts on specific Feasibility Study needs. The process will also use "uncertainty" 
management techniques to bound rather than quantify data deficiencies. Because an extensive storm sewer system 
lies beneath the characterization area, a subbasin approach is used to link information from potential source areas, 
such as soil data and waste inventories, to surface-water and ground-water data. This approach will allow each 
subbasin to be prioritized according to its relative contaminant contributions to the surface and ground water. This 
estimate assumes that assessment activities for the characterization area will be completed by FY 2030. 

The Remedial Investigation Work Plan for the characterization area has been submitted to the regulatory agencies. 
This work plan details the process to be used to evaluate existing data and the methodology to determine the 
significance of data gaps, and the need for additional sampling and monitoring. 

REMEDIAL ACTION 

Although work within this characterization area is still in the investigation phase, this estimate assumes that 
remediation for Upper East Fork Poplar Creek will require a combination of technologies, including the installation of 
caps over certain areas, demolition of buildings and equipment, soil excavation, and other measures. Ground-water 
treatment is based on air stripping volatile organics and releasing them to Upper East Fork Poplar Creek. 
Remediation may also include the installation of caps over certain areas, demolition of buildings and equipment, soil 
excavation, and other measures. 
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Sanitary Landfill received nonhazardous waste from theY -12 Plant until 1982. In 1983, the site was graded, capped, 
and closed in accordance with the Tennessee Department of Environment and Conservation sanitary landfill 
regulations. The burial grounds cover an area of approximately 8 hectares (20 acres). Trenches were excavated to a 
depth of 14 to 25 feet and filled with hazardous and nonhazardous solid and liquid waste, including volatile organic 
compounds. Hazardous waste disposal operations at this site were discontinued in 1981. The site has been capped as 
part of approved Resource Conservation and Recovery Act closures. 

The boneyardlburnyard consists of approximately eight acres used from 1953 to 1970 as a burning and disposal site 
for sanitary, metallic, chemical, and radioactive solid waste and debris from theY -12 Plant. The southeastern two 
acres of the boneyard/burn yard is referred to as the chemical storage area. This area was used to burn or neutralize 
liquid and gaseous waste from 1975 to 1981. This area was closed under the Resource Conservation and Recovery 
Act and capped. 

The Rust Spoil Area was used for the disposal of scrap material from renovation and maintenance as well as 
approximately 76,000 cubic meters (99,560 cubic yards) of nonuranium-contaminated construction spoils. 
Contaminants include solvents, asbestos, and mercury. 

Spoil Area 1 is located near the southwest end of theY -12 Plant. This area was used for disposal of approximately 
76,000 cubic meters (99,560 cubic yards) of construction debris originally designated as nonhazardous and 
nonradioactive. Review of past plant practices indicates that some of the material may have actually been 
contaminated with trace amounts of asbestos, mercury, beryllium, thorium, and uranium. The contaminated areas 
have been capped to prevent any infiltration of water that could mobilize the contaminants. A Record of Decision 
proposing No Further Action at this site is currently being developed. Maintenance of the existing soil cap will 
continue indefinitely. 

The SY -200 Yard provided above-ground storage for polychlorinated biphenyls-containing transformers, lead 
shielding plates, and radioactively contaminated materials. Soil contamination is of primary concern in both spoil 
areas and the storage yard. The contaminated areas have been capped to prevent any infiltration of water that could 
mobilize the contaminants. A Record of Decision proposing No Further Action at this site is currently being 
developed. This report assumes that assessments for the Bear Creek Valley Region will be completed by FY 2015. 

REMEDIAL ACTION 

Planned remedial action in the Bear Creek Valley Region includes covering an additional 4 hectares ( 1 0 acres) of the 
burial grounds with a cap. At the boneyard/burnyard, approximately 1,520 cubic meters (1 ,991 cubic yards) of soil 
are to be excavated and relocated to a portion of the site for capping. Ground water and surface water collected from 
the Bear Creek Valley watershed is treated at a facility constructed by the Environmental Restoration program and 
currently operated by the Waste Management program. Hot spots in the Bear Creek flood plain will be cleared of 
contaminated vegetation and soils. Implementation of these remedial action alternatives assumes that the Department 
of Energy will maintain control of the waste management areas for the foreseeable future. However, the Bear Creek 
Valley west of the burial grounds will eventually be restored to unrestricted use since contamination is limited to 
shallow soil depths in depositional areas of the flood plain. This estimate assumes that remedial activities at these 
operable units will be completed by FY 2020. 
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Operable Unit 3 - the United Nuclear Corporation site received 11,000 0.2-cubic meter (55-gallon) drums of sludge 
fixed in cement; 18,000 drums of contaminated soil; and 288 wooden boxes of contaminated building materials 
between 1982 and 1984. In accordance the Resource Conservation and Recovery Act requirements outlined in a 1991 
Record of Decision, the area has been covered with a multilayer cap. This estimate assumes that No Further Action is 
required at this operable unit. 

Operable Unit 4 - Rogers Quarry was used as a source of construction materials during the 1940s and 1950s. The 
quarry was abandoned in the 1960s, at which time the quarrying equipment was left in place, and it was allowed to fill 
with water. The quarry was contaminated by coal ash from Operable Unit 2 and was used for the disposal of other 
plant process materials. Historical analysis of quarry sediments and surface water indicates that there is minimal risk 
associated with this site. This estimate assumes that No Further Action is required for this operable unit. 

REMEDIAL ACTION 

Future remedial actions at Operable Unit 1 include collecting and transporting contaminated surface water from the 
waste trenches to treatment facilities at the Oak Ridge Y -12 Plant. For the Operable Unit 2 Coal Ash Pond, the 
assumed remedial action will be stabilization of the dam with surface-water rerouting. A Record of Decision 
identifying this preferred remedial action alternative for Operable Unit 2 is scheduled for approval in June 1996. 
Remedial actions at these operable units are intended to prevent the transport of contaminants from the identified 
sources; however, they will not remove existing contamination. This estimate assumes that remedial activities at these 
operable units will be completed by FY 2005. 

Contaminated surface water collected from Operable Unit 1 seeps and springs will be treated at an existing Oak Ridge 
Y -12 Plant treatment facility and discharged through a National Pollutant Discharge Elimination System monitored 
outfall. This estimate assumes that no soil or sediment will be excavated under the proposed remedial action 
alternative. 

Bear Creek Valley Region 

Bear Creek Valley is being evaluated as a single watershed with multiple sources contributing to ground-water and 
surface-water contamination. The Bear Creek Valley Watershed includes the following potential contaminant sources: 
the S-3 Ponds (four unlined surface impoundments used for disposal of process effluent), oil-retention ponds, an oil 
landfarm, waste burial grounds, a site used for a boneyard and bumyard, two spoil areas, and a storage yard. 

ASSESSMENT 

The S-3 Ponds were constructed in 1951 and consist of four unlined surface impoundments with a total storage 
capacity of approximately 38 million liters (1 0 million gallons). The primary contaminants in the S-3 Ponds were 
nitrates and uranium, with some heavy metals and organic solvents. During operations, effluent pumping into the 
pond was as high as 20,845 liters (5,500 gallons) per day. In 1988, the S-3 Ponds were closed as a landfill under 
Resource Conservation and Recovery Act requirements. Site closure was completed through the construction of an 
asphalt parking lot over the Resource Conservation and Recovery Act cap. 

Oil Retention Ponds 1 and 2 were constructed to intercept seepage from burial trenches. Both ponds were closed in 
1 990 under the Resource Conservation and Recovery Act. 

The Oil Landfarm was used for dumping waste oils and coolants containing beryllium compounds, depleted uranium, 
polychlorinated biphenyls, and chlorinated organic compounds. Operations ceased in 1982, and in 1990 the 1andfarm 
was closed in accordance with a Resource Conservation and Recovery Act closure plan that the Environmental 
Protection Agency and the State of Tennessee approved. 

TI!NNI!SSI!I! 107 



those activities, and the cost of onsite versus commercial capability. In performing these option evaluations, the 
Environmental Restoration program, with the support of the Waste Management program, prepares waste 
management plans and develops project specifications and waste management documentation. 

For waste treatment, storage, and disposal performed onsite, all associated activities and costs are included within the 
scope of the Waste Management program. Because offsite treatment, storage, and disposal costs can appear in either 
Environmental Restoration or Waste Management program estimates, each of the area discussions below identifies 
the organization responsible for associated costs. 

Major Environmental Restoration Activity Milestones 

Chestnut Ridge Hydrologic Region 
Assessment 
Remedial Action 

Bear Creek VaUey Region 
Assessment 
Remedial Action 

Upper East Fork Poplar Creek 
Assessment 
Remedial Action 

Y-12 Plant Study Areas 
Assessment 
Remedial Action 

Decommissioning Area Actions 
Facility Decommissioning 

Long-Term SurveiUance and Monitoring 

TASK 

Chestnut Ridge Hydrologic Region 

COMPLETION DATE 
Fiscal Year 

1999 
2005 

2015 
2020 

2030 
2010 

2030 
2030 

2035 

2060 

The Chestnut Ridge Hydrologic Region is being evaluated as four distinct operable units. These include Operable 
Unit 1 - the Security Pits; Operable Unit 2 - the Filled Coal Ash Pond and Upper McCoy Branch watershed; Operable 
Unit 3 - the United Nuclear Corporation site; and Operable Unit 4 - Rogers Quarry and the Lower McCoy Branch. 
This estimate assumes that access and use of these sites will remain restricted for the life cycle of this estimate. 

ASSESSMENT 
The Operable Unit 1 - the Security Pits consist of a series of trenches used for the disposal of hazardous chemical 
waste until 1984 and nonhazardous waste disposal until 1988. In 1988, the unit was capped in accordance with a 
Tennessee Department of Environment and Conservation-approved Resource Conservation and Recovery Act closure 
plan. This unit currently remains in interim status pending issuance of a Resource Conservation and Recovery Act 
post-closure permit from the State of Tennessee. 

Operable Unit 2 - the Filled Coal Ash Pond was constructed in 1955 to serve as a settling basin for coal ash from the 
Y-12 Steam Plant Facility. By 1967, the pond had filled, and sediments overflowed into the McCoy Branch and 
flowed into Rogers Quarry. In 1993, a Comprehensive Environmental Response, Compensation, and Liability Act 
Remedial Investigation and Feasibility Study began at Operable Unit 2 and was completed in March 1995. The 
primary contaminants at this operable unit include metals and radionuclides in the coal ash slurry. The approved 
proposed plan includes stabilization of the earth embankment, which remains in the pond to prevent future releases of 
coal ash slurry to the environment. This operable unit site will remain under Department of Energy control. This 
report assumes that assessments for this operable unit will be completed by FY 1999. 
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POST-DEACTIVATION SURVEILLANCE AND MAINTENANCE 

Post-deactivation surveillance and maintenance activities will consist of required monitoring and maintenance of 
facilities for all scheduling transfer units until they are transferred to the Environmental Restoration Decommissioning 
program. This report assumes that post-deactivation surveillance and maintenance activities for all scheduling 
transfer units will be completed by FY 2015. 

Nuclear Material and Facility Stabilization Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F'll8t2999 i'OQ5 2QlQ 
Additional Schedllng Transfer Units 

Pre-Stab. Surveil. and Maintenance 11,181 15,997 

S1abiization 11,181 5,125 
Post-S1ab. Surveil. and Maintenance 550 10,871 
Deactivation 258 258 16,411 
Post-Deact. Surveil. and Maintenance 110 

Total 11 aeo ?? §1§ aa agz 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

ENVIRONMENTAL RESTORATION 

2Ql5 

17,293 
2,171 

184§4 

agag a gas aoae Uta sw;tp* 

135,890 
81,534 
57,106 

171,102 
11,406 

f§Z gao 

Because the Oak Ridge Y -12 Plant contains facilities that generate, treat, store, and dispose of hazardous and 
radioactive materials, there are numerous areas that will require investigation and remediation. Altogether, over 200 
areas of concern have been identified. This baseline report assumes that all major sites requiring remediation have 
been identified; however, continuing investigations may lead to the discovery of additional areas. Areas of concern 
may include landfills, incinerators, storage areas, above-ground and underground tanks, surface impoundments, and 
treatment plants. These areas are currently under investigation to determine whether remediation is required and, if 
so, the best technology for the remediation. In order of increasing mobility, the contaminants present at the Oak 
Ridge Y -12 Plant are metals, radionuclides, volatile organic compounds, and nitrates. 

Environmental restoration activities are conducted within the framework of the 1992 Federal Facilities Agreement. 
This agreement requires preparing an assessment and proposed remediation plan for each site (or group of sites); 
submitting the plan to various stakeholders, such as regulatory agencies and interested members of the public; and 
identifying, in a Record of Decision, which of the proposed remedial action alternatives described in the plan has been 
selected for implementation. 

Areas of concern at the Oak Ridge Y -12 Plant have been consolidated into three hydrologic, geographical units. 
These units include the Chestnut Ridge Hydrologic Region, the Bear Creek Valley Region, and the Upper East Fork 
Poplar Creek Characterization Area. Also included in the estimate are areas that are yet to undergo preliminary 
assessment/site inspections. These areas are referred to as the Y-12 Study Areas. All decommissioning activities at 
the Plant are considered to be a separate area action. 

There is a large facility that the Office of Defense Programs no longer needs that have been transferred to the 
Environmental Restoration program for surveillance and maintenance and decommissioning. In addition, this 
estimate assumes that the facilities identified in the Nuclear Material and Facility Stabilization section of the report 
will ultimately be transferred to the Environmental Restoration program for decommissioning. In most cases, this 
report assumes that these facilities will be cleaned up for industrial reuse. 

Although the Environmental Restoration program's primary mission is to remediate contaminated sites and 
decommission facilities, it may also be responsible for some of the associated costs for treatment, storage and 
disposal for some of its activities. To manage the waste associated with environmental restoration activities, onsite 
and commercial options are evaluated. Evaluations are based on the activities conducted, the risk associated with 
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assumes that nuclear material and facility stabilization activities associated with this scheduling transfer unit will 
begin in FY 1999 and be completed by FY 2014. 

Scheduling Transfer Unit 8 includes one major facility, Building 9204-4, which contains approximately 25,482 
square meters (33,381 square yards) of floor space. The facility served a number of weapons-related production 
functions including assembly, metal preparation, machining, and nondestructive testing operations. This estimate 
assumes that nuclear material and facility stabilization activities associated with this scheduling transfer unit will 
begin in FY 1999 and be completed by FY 2015. 

Scheduling Transfer Unit 9 includes one facility, Building 9206, which contains approximately 6,231 square meters 
(8, 163 square yards) of floor space. The facility was used for weapons-related chemical processing operations. This 
report assumes that nuclear material and facility stabilization activities associated with this scheduling transfer unit 
will begin in FY 1998 and be completed by FY 2014. 

The scope of the site's Waste Management program includes all costs associated with treatment, storage, and disposal 
of waste generated by the Nuclear Material and Facility Stabilization program. This estimate assumes that there will 
be no associated costs for program management/support for the Nuclear Material and Facility Stabilization program 
at the Oak Ridge Y-12 Plant. Parametric models determined the cost estimates for all scheduling transfer units. 

Major Nuclear Material and Facility Stabilization Activity Milestones 

TASK 

Scheduling Transfer Units 4, and 7 through 9 
Pre-Deactivation/Stabilization Surveillance and Maintenance 
Stabilization 
Post-Stabilization Surveillance and Maintenance 
Deactivation 
Post-Deactivation Surveillance and Maintenance 

COMPLETION DATE 
Fiscal Year 

2003 
2006 
2008 
2012 
2015 

PRE-DEACTIVATION/STABILIZATION SURVEILLANCE AND MAINTENANCE 

Pre-deactivation/stabilization surveillance and maintenance activities will focus on monitoring and maintenance of 
facilities. These actions will be reviewed and revised appropriate with intended future Nuclear Material and Facility 
Stabilization program activities. Currently, these activities are planned for Scheduling Transfer Units 7, 8, and 9. 

STABILIZATION 

Stabilization activities currently planned at Scheduling Transfer Units 7, 8, and 9 will focus on high priority problems 
and limited decontamination and corrections for hazardous and mixed waste. This estimate assumes that stabilization 
activities for all applicable scheduling transfer units will be completed by FY 2006. 

POST-STABILIZATION SURVEILLANCE AND MAINTENANCE 

Post-stabilization surveillance and maintenance activities will focus on required health physics checks, 
instrumentation monitoring and repair, and facility maintenance for all scheduling transfer units until deactivation 
begins. This estimate assumes that all post-stabilization surveillance and maintenance activities for all scheduling 
transfer units will be complete by FY 2008. 

DEACTIVATION 

Deactivation activities will include limited decontamination, instrumentation and utility consolidation or elimination, 
and waste and recyclable material removal for all scheduling transfer units. This estimate assumes that deactivation 
activities for all scheduling transfer units will be completed by FY 2012. 
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facilities for research and development, operations, or support. These sites will remain under government control, 
providing administrative and engineering controls to protect worker health and saf~ty. 

For the Upper East Fork Poplar Creek area, current Comprehensive Environmental Response, Compensation, and 
Liability Act documentation describes the proposed land use as Industrial, with additional exposure restrictions, such 
as physical contact with the creek and unmonitored excavation. This proposed land use seems to be the most realistic 
alternative because of the levels of both radioactive and nonradioactive contamination. 

Land uses in the Bear Creek Valley were agreed upon by the Tennessee Department of Environment and Conservation 
and the Environmental Protection Agency according to the Feasibility Study alternatives screening process. Buried 
waste will remain in place and under Department of Energy control due to the high costs associated with excavation of 
this waste. It is expected that uncapped areas will be capped or treated in place to mitigate further releases of 
contaminants to ground water and surface water. Areas to the west of the burial grounds extending to Highway 95 
will be restored to Open Space/Wildlife Management because contamination is believed to be limited to shallow soil 
depths located in depositional areas of the Bear Creek floodplain. These shallow soils will be excavated and 
consolidated on the Department of Energy property. 

Land use for the Chestnut Ridge Area Operable Unit 2 (the Filled Coal Ash Pond/Upper McCoy Branch) has been 
documented in the Feasibility Study alternative screening process. Remediation will include stabilization of the dam, 
which will remain under Department of Energy control. The Chestnut Ridge area includes many waste management 
areas. These areas are not being evaluated under the Comprehensive Environmental Response, Compensation, and 
Liability Act process because this estimate assumes them to remain Controlled Access, regulated under the Resource 
Conservation and Recovery Act. Land use for the undeveloped areas of Chestnut Ridge has not been determined, but 
this estimate assumes they will remain Open Space/Wildlife Management areas. 

NUCLEAR MATERIAL AND FACILITY STABILIZATION 

A total of 23 facilities at the Y -12 Plant are proposed for incorporation into the Nuclear Material and Facility 
Stabilization program. Three of these 23 facilities comprise almost 93,333 square meters ( 1 million square feet) of 
combined floor space. These contaminated facilities are either currently declared surplus or projected to be surplus 
within the next five years. Although additional facilities will transfer to the Environmental Management program over 
time, this report only estimates those facilities that have already been declared surplus. A total of four scheduling 
transfer units have been identified for current surplus facilities. 

These scheduling transfer units define projects that will accomplish stabilization and deactivation, thereby reducing 
environmental, health, and safety risks; consolidating and removing waste inventories; and reducing surveillance and 
maintenance costs as facilities are prepared for decommissioning. Although alternate uses are also pursued during 
this process, this baseline report assumes that all of the facilities will be transferred to the Environmental Restoration 
program for decommissioning following completion of nuclear material and facility stabilization actions. This report 
further assumes the Office of Defense Programs completed stabilization activities for all scheduling transfer unit 
facilities. This estimate assumes that all nuclear material and facility stabilization activities will be complete by FY 
2015. Descriptions of the scheduling transfer units follow. 

Scheduling Transfer Unit 4, or the "Z Oil project," includes six small facilities used for chemicaVoil filtration, 
pumping, and storage. This report assumes that Defense Programs completed stabilization actions in these facilities 
prior to transfer to the Nuclear Material and Facility Stabilization program. This estimate further assumes that 
nuclear material and facility stabilization activities associated with Scheduling Transfer Unit 4 will begin in FY 1998 
and be completed by FY 2003. 

Scheduling Transfer Unit 7 includes one major facility, Building 9201-5, which contains approximately 49,290 
square meters (64,570 square yards) of floor space. The facility served a number of weapons-related production 
functions including arc melt, assembly, coating, machining, and nondestructive testing operations. This estimate 
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List as part of the Oak Ridge Reservation. In January 1992, a Federal Facilities Agreement was signed between the 
Department of Energy, the Environmental Protection Agency Region IV, and the State of Tennessee that provides a 
framework for remediation activities at the plant. Containment and cleanup are proceeding according to evaluations 
of risk to the public and the environment. Facilities no longer needed by the plant are being stabilized for future 
decommissioning. 

IOOOF&T 

305MEIOS 

SITE MAP 

OakRidge 
Y-12 Plant I 

N 

Onsite waste management facilities treat, store, and dispose of waste generated by ongoing operations at the Y -12 
Plant, including environmental restoration; they also prepare some waste to be transferred offsite for treatment or 
disposal. Waste management activities are conducted under the requirements of the Resource Conservation and 
Recovery Act, Department of Energy Orders, and other federal and state laws. 

The Department's Office of Defense Programs is the landlord of the Oak Ridge Y -12 Plant, and this report assumes it 
to remain in that capacity for the life cycle of this estimate. However, surplus facilities and areas will continue to 
transfer to the Environmental Management program. 

FUTURE USE 

The Department of Energy has been developing strategic plans regarding future use of the Oak Ridge Reservation and 
the Y-12 Plant through the Common Ground Process. This process is a stakeholder-driven process to determine 
preferred land-use options for the Oak Ridge Reservation so that cleanup operations are based on the most likely and 
acceptable land uses. The land uses recommended by the Department of Energy as a result of the Common Ground 
Process are used for planning facility use and reuse for the next 25 years. A 25-year period was chosen based on 
realistic land-use planning. The Department of Energy will revise land use at the Oak Ridge Reservation regularly to 
reflect recommended changes and new information. The land-use recommendations for cleanups are effective in 
terms of cost and risk management, while taking into account the preferences of the stakeholders. The Common 
Ground Report has been completed. The recommendations for the 25-year period are assumed to remain the same for 
the life-cycle estimate of this report. 

The proposed future land-use designations are as follows: Industrial, Open Space/Wildlife Management, and 
Controlled Access. These proposed land uses are illustrated in the future use map which can be found in the Oak 
Ridge Associated Universities and Oak Ridge Institute for Science and Education site summary. The Industrial, with 
restricted use category applies to those areas that are currently in use or identified by the Y -12 Plant as proposed 

TE!NNI!SSEE 102 



OAK RIDGE Y-12 PLANT 

The Oak Ridge Y-12 Plant occupies approximately 324 hectares (811 acres) within the Oak Ridge Reservation in 
the Bear Creek Valley, and is located approximately 3.2 kilometers (2 miles) from downtown Oak Ridge, 
Tennessee. See the Oak Ridge Associated Universities and Oak Ridge Institute for Science and Education section 
of this report for the Locality Map. 

Nuclear Material and Facility 

Envirorvnental Restoration 

Waste Management 

Total 

1 996 Appropriation 

1 997 Congressional Request 

Nuclear Material and Faciity Stabiization 

Environmental Restoration 
Waste Management 

Total 

Nuclear Material and Faciity StabiUzation 

Environmental Restoration 

Waste Management 

Total 

Nuclear Material and Facllty StabiHzation 

Environmental Restoration 
Waste Management 

Total 

Estimated Site Total 

(Thousands of Current Year Dollars) 

64,783 
These levels reflect the current estimates for compliance with applicable statutes 
and agreements (as of March 1996), see Readers' Guide. 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a~llliiQUU iUUi au~ a iQ~i auau lUll IQiiQ 
11,990 27,546 32,407 19.464 

32,212 27,636 37,646 28,325 26,205 47,790 79,330 

80,461 73,007 57,033 53,044 52,729 53,433 51,341 

124,663 128,189 127,086 100,833 78,934 101,223 130,671 

~iili ~~a IQ£1 ag~g lUll IQIQ lUll 

56,275 5,526 3,500 t,140 2,500 500 

51,341 51,34t 5t,341 51,341 51,341 51,34t 32,300 

107,616 56,867 54,84t 52,481 53,84t 51,641 32,300 

aau~a iQ~i aaaa lUll lUlU lUI~ ~~gg ~illliii&ll. 
457,038 

t ,742,930 

32,300 3,968,465 
32,300 6,168 433 

Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

FACILITY MISSION 

Built in 1943 as part of the Manhattan Project, the original mission of the Oak Ridge Y -12 Plant was to use an 
electromagnetic process to separate uranium isotopes. Between World War II and 1993 this mission continued. The 
role of the Y -12 Plant has evolved into supporting highly sophisticated manufacturing and development engineering 
associated with the production and fabrication of nuclear weapons components. 

TheY -12 Plant is implementing new programmatic changes while maintaining safe and reliable nuclear weapons 
processing technologies. Currently, the work force is refocusing technical capabilities and expertise at the facility to 
provide: ( 1) nuclear weapons component disassembly and storage, (2) enriched uranium material storage and 
management, (3) weapons process technology and development support, (4) renovation or decontamination and 
decommissioning of standby or shutdown buildings, (5) transfer of the Department of Energy-developed technology 
to enhance the competitiveness of U.S. industry in world markets, and (6) maintenance and support to the Department 
of Energy's Office of Non-Proliferation and Arms Control. 

Environmental management activities ongoing at the site include environmental restoration activities to assess the 
condition and contamination of sites and facilities to decide how the contamination can be contained or cleaned up. In 
December 1989, the Oak Ridge Y -12 Plant was placed on the Environmental Protection Agency's National Priorities 
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Future Full-Time Equivalent Needs 

This estimate assumes that the number of Full-Time Equivalents supported by the Environmental program 
Management will remain fairly stable until FY 1999 through 2001. During that timeframe, remediation work on the 
Lower East Fork Poplar Creek will be ongoing, and personnel will be predominately construction workers and 
engineers. Following FY 2005, the work will revert to long-term surveillance and maintenance activities performed 
by technicians and general workers. 

FUNDING ESTIMATE 

The following table presents estimated funding information for the Oak Ridge Reservation Offsite Program. 

Defense Funding Estimate 

(Five-Year Average•, ThoLr•and• of Con•tant 1996 Dollar•) 

D'!M·!PPP '99' '9'9 '9'' a gag agae L!f• em•·· 
Envtronnenlal RestoraUon 20,095 14,225 8,594 8,513 5,291 443 254 287,071 

• Total Llr. Cycle II the sum of the annual costs In constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

There has been a 30 percent reduction in the overall cost of the Oak Ridge Offsite Program since the release of the FY 
1995 Baseline Environmental Management Report. This reduction can be attributed to the remedial approach for the 
Lower East Fork Poplar Creek, the Atomic City Auto Parts Project, and the completion of other activities. 
Furthermore, program management costs for this progrflm now appear in the Oak Ridge Operations Office and Y -12 
Plant program management cost estimate. 
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Full-Time Equivalent Composition Table* 

*The projections for Full-Time Equivalent employees are based on FY 1996 planning baselines (see Reader's Guide). 

Site Management Structure 

Lockheed Martin Energy Systems, Inc. is the integrating contractor for the environmental restoration activities at the 
Oak Ridge Reservation. The company integrates its own work activities as well as those of the Department of Energy 
prime contractors for technical support, engineering and construction, and its own subcontractors for site remedial 
investigation work. 

The Lockheed Martin Energy Systems contract has recently been extended for an additional two years, through March 
1998. The new performance-based contract includes objective performance measures, greater use of incentive 
contract provisions, and increased accountability. Under the new contract, Lockheed Martin's earnings will be based 
on a combination of performance metrics, cost reductions, incentive projects, and award fee. It is expected to result in 
significant streamlining and reduction of costly and excessive administrative activities for both Lockheed Martin and 
the Department of Energy. In that contract, Lockheed Martin has committed to incentive contracting; therefore, as 
part of contract reform, an increasing number of the Lockheed Martin managed activities wiii be task order contracts. 
The primary features of these task order projects are as follows: contracting companies function as a team, the 
Department of Energy and the team negotiate terms of the project; the team collects an incentive fee for finishing 
under budget, but absorbs a percentage of any cost overrun; the Department of Energy shares risk of cost overruns; 
and streamlined bid specifications simplify the process and reduce cost estimates. 
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Technical oversight includes the oversight of ground-water programs, risk assessments, records management, health 
and safety, and quality assurance to ensure consistency across the Oak Ridge Reservation and technical program 
integration. 

Also included in program management are the senior management personnel for the Environmental Management 
programs and the support groups that provide community relations and program integration support. These staffs 
provide for an integrated environmental management program for Oak Ridge and support such activities as preparing 
this report and coordinating stakeholder and public involvement. Also included are strategic planning, personnel 
management and training, interaction with advisory boards, and administrative support. 

The program has made a concentrated effort to reduce the cost of Program Management. It has eliminated 
overlapping areas of management and activities and it has also replaced business systems that required extensive 
personnel hours with electronic data bases and reporting systems. 

DESCRIPTION OF PERSONNEL 

Current Composition 

The Department of Energy employs 1 72 contractor Full-Time Equivalents in Oak Ridge to oversee the Offsite 
Program and to help coordinate with the rest of the Operations Office and are presented by skill mix in the following 
table. The employees of Lockheed Martin Energy Systems, the managing and operating contractor, are engineers, 
scientists, technicians, managers, construction craft per:;ons, operators, laborers and general workers, administrative 
professionals, and general administrative workers. Because there are no waste operations facilities at three sites, the 
only operators are those involved in remediation. The Department of Energy contracts to Jacobs Engineering and 
Foster Wheeler, both of which predominantly employ sdentists and engineers, and MK-Ferguson, the construction 
contractor. Lockheed Martin subcontracts to a variety of engineering, consulting, and site investigation firms, 
including several small disadvantaged businesses under the Small Business Administration "8a" set aside program. 
The federal Full-Time Equivalents are presented in the Oak Ridge Reservation site summary. 
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The Department of Energy was named a potentially responsible party and removed mill tailings and scrap metal from 
Witherspoon Recycling in 1986 and 1987. In 1992, it removed approximately 250 drums of contaminated soil and 
other items. In January 1995, the Department removed approximately 35 cubic meters (46 cubic yards) of metal 
equipment intended for shipment to a commercial facility such as Scientific Ecology Group. This report expects that 
the remaining debris and contaminated soil will be removed from the site. 

The Department has transferred characterized waste from the Tennessee Regulated Project sites into compliant 
storage. The Environmental Restoration program will provide transportation of approximately 511,767liters 
(135,031 gallons) of radioactive liquid to the Oak Ridge National Laboratory as part of the remedial action at the 
Atomic City Auto Parts site. Liquid waste is also expected from the David Witherspoon and Oak Ridge Tool
Engineering sites. Because the waste generated from the Tennessee Regulated Sites is being transferred to the K-25 
Site, costs associated with ultimate disposal of this material are included within the scope of the K-25 Site Waste 
Management program estimate. 

Long-Term Surveillance and Monitoring 

All costs associated with long-term surveillance and monitoring are included as one line item in this estimate. 
Monitoring the condition of the Clinch River and Watts Bar Reservoir will continue to permit a long-term assessment 
of the effectiveness of remediation of the Oak Ridge Reservation. The Watts Bar Reservoir Monitoring and 
Assessment Plan was submitted to the Environmental Protection Agency, the State of Tennessee, and other agencies 
on June 7, 1995. This report assumes that long-term surveillance and monitoring of the Clinch River and Watts Bar 
Reservoir will continue until FY 2020. 

Appropriate monitoring (sampling and analysis) of the identified areas in the Lower East Fork Poplar Creek flood 
plain will also be conducted to ensure the effectiveness of remediation. The Department of Energy will monitor to 
detect any future residential use of the shallow soil and horizon ground water. If such use does occur, the Department 
of Energy will mitigate, as appropriate, any risk associated with such use. However, the cost for this mitigation is not 
included in this estimate. This report assumes that long-term surveillance and monitoring of the Lower East Fork 
Poplar Creek will continue until FY 2030. 

Environmental Restoration Activities Cost Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

a~lll .. aaaa iQQI aa~a iQ~I aaaa iQil aa~a ~~~~~~~~~ .. 
ORR- Offslte 

Assessment 930 3,782 284 24,879 
Remedial Actlon 14,010 4,586 102 93,486 

Long-Term Surveil. and Monitoring 5,155 5,857 6,228 6,513 5,291 443 254 148,706 

rgte' fqOw; 11??§ A§At ft§'a § ?8' 143 ?§4 2§7 971 
• Tots/ Life Cycle Is the sum ofthesnnusl costs in constant FY 1996 dollars. 

Direct Program Management/Support 

Program management through technical integration and contract-management functions provides essential technical 
support, administrative integration, and oversight to environmental restoration programs. The goal of this support is 
to ensure proper identification, characterization, remediation, and revitalization of contaminated sites. It is also 
ensures a consistent and integrated waste management strategy across the Oak Ridge Reservation Programs. It 
includes business management; technical programs; technical oversight; senior management, community relations, 
and Environmental Management integration. These costs and activities are included in the Oak Ridge Operations 
Office section of this report. 
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Environment and Conservation Superfund Office eventually forced the operator to cease operations. The Tennessee 
Department of Environment and Conservation recently completed a Remedial Investigation at the site. The primary 
waste assumed from the Witherspoon site at 901 Old Maryville Pike is low-level debris and low-level mixed soil. 

Two other Witherspoon sites are located at 1620 Old Maryville Pike. One, known as the Screen Arts Site, is named 
after a company that once leased the property. A September 1990 State inspection of the site determined that it did 
not warrant placement on the National Priorities List beca,use it posed no imminent threat to human health and the 
environment. However, the inspection did determine that the Tennessee Department of Environment and 
Conservation Superfund Office should perform further investigations because samples showed detectable levels of 
contaminants around the site, particularly in the "yard area." 

The second site at this address, the Witherspoon Landfill, is located behind the former Screen Arts Building. For 
many years it accepted waste from a variety of industries, including the Department of Energy. In 1993, the State 
ordered Mr. Witherspoon to cease using the site and to submit plans to close out the landfill properly. Closure was 
completed in 1974. From 1974 to 1990, subsequent investigations by the State indicated maintenance problems and 
violations, and a 1990 visit found evidence of surface contamination and exposed drums of waste either at or near the 
supposedly closed landfill. The landfill closure included a sedimentation basin, which may require investigation. A 
general sampling of the area indicates the presence of contaminants, and the integrity of existing monitoring wells is 
questionable. Since the scope of work that the Department of Energy will perform at this site has not been defined, no 
waste volumes have been estimated. They will be added when the additional scope is added to the life-cycle baseline. 

The Department of Energy has entered into an agreement with the Tennessee Department of Environment and 
Conservation to lead investigation activities at Witherspoon Recycling and the Witherspoon Landfill and to reimburse 
the Tennessee Department of Environment and Conservation for work performed by that State Agency at the Screen 
Arts Site. 

All characterization and remediation work at the CSX rail spur site was completed in FY 1994. No further action will 
be performed at this site. 

REMEDIAL ACTION 

The Department of Energy has entered into an agreement with the State of Tennessee to remove waste presently 
stored at American Ecology (formerly Quadrex), survey the machines at Oak Ridge Tool to determine if the level of 
decontamination meets the Tennessee Division of Radiological Health limits, perform any required decontamination, 
and dispose of all waste generated from decontamination. 

The Atomic City Auto Parts Consent Order calls for a two-phase cleanup action involving constructing support 
facilities for the second phase of remedial action and removing contaminated materials. All waste generated at the site 
will be sent to the Waste Management program at the K-25 Site for disposal. The first phase of the Atomic City Auto 
Parts cleanup action is completed. Completion of Phase 2 remedial action is scheduled for FY 2005. 

Remediation at the CSX site included removing cesium-137 contaminated rock, soil, ties, and rails. The contaminated 
soil and rock were relocated to the K-25 Site. The contaminated ties and rails were sent to a commercial vendor for 
incineration and smelting, respectively. 

The Tennessee Department for the Environment and Conservation shipped 265 drums and 66 boxes of soil excavated 
from the area of the Solway Drum Site to the K-25 Site. Their contents had been characterized for shipping purposes 
only. The waste was placed in compliant storage at the K-25 Site, after completing characterization. 

The contents of the Western Sewage Digester were remixed with mixer pumps and will be dewatered with the dry 
sludge being sent to the Y -12 Landfill. The Department assumes that the concrete walls and floor inside the digester 
do not have contaminant levels warranting removal from the site. The City of Oak Ridge will likely demolish the 
abandoned digester and send the construction debris (concrete) to a municipal landfill. 
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ASSESSMENT 
In the past, Atomic City Auto Parts received surplus government materials from Oak Ridge Reservation facilities 
operated by the Department of Energy and its predecessor agencies. This auto salvage yard is privately owned and 
operated and is listed as a Tennessee Superfund site. Studies at Atomic City Auto Parts have detected the presence of 
heavy metals, solvents, polychlorinated biphenyls, organic chemicals (dioxin and furan), and radioactive materials. 
The site is currently regulated under a consent order between the Department of Energy and the Tennessee 
Department of the Environment and Conservation. The primary waste assumed from the Atomic City Auto Parts 
project is Resource Conservation and Recovery Act/low-level wasteffoxic Substances Control Act aqueous liquid, 
soil, debris and wood. This baseline report assumes that activities will generate approximately 511 cubic meters (669 
cubic yards) of low-level mixed aqueous liquid, 48,150 cubic meters (63,077 cubic yards) of soil (mostly hazardous), 
6 cubic meters (8 cubic yards) of sanitary debris and 4,985 cubic meters (6,530 cubic yards) of wood, of which only 
381 cubic meters (499 cubic yards) is low-level mixed waste (the remaining is sanitary). This estimate assumes that 
this waste is being sent to the Waste Management program at the Oak Ridge K-25 Site for treatment and disposal. 

The Solway Drums Site (also known as the Roscoe Fields Property) is a privately owned site in a rural residential area 
in Knox County. Its owner improperly stored approximately 265 drums of various oils and solvents reportedly 
purchased from the Union Carbide Corporation when Union Carbide managed the Oak Ridge Reservation. The 
presence of these drums at Solway was reported to the Department of Energy on February 23, 1994. The drums are 
presently in storage at K-25 Site waste management facilities. 

The Western Sewage Digester was part ofthe sewage treatment system that served the Y-12 Plant and the west side 
of the City of Oak Ridge from 1942 until it was abandoned in 1982. A preliminary analysis of liquid samples found 
uranium. The Department of Energy has agreed to assist the City of Oak Ridge by characterizing the contents of the 
digester to identify proper disposal. The primary waste from the Western Sewage Digester project is assumed to be 
sanitary construction debris (concrete) and liquid low-level waste. The Department of Energy plans to provide 
financial assistance to the City of Oak Ridge in dewatering the contents of the digester. The dewatered sludge will be 
disposed of at the Y -12 Landfill. This report assumes that concrete from the destruction of the tank will be sent to a 
municipal landfill. 

Oak Ridge Tool-Engineering is an active precision machine shop located in Oak Ridge. The shop currently possesses 
four large milling machines purchased from Union Carbide from the Y-12 Plant. Oak Ridge Tool-Engineering was 
approached by another local company, Quadrex (now known as American Ecology), to perform machining on an item 
with one of the four machines: the Giddings and Lewis horizontal boring mill. Before Oak Ridge Tool-Engineering 
began work, Quadrex surveyed Oak Ridge Tool-Engineering's machine and determined that it was radioactively 
contaminated above background levels. The Tennessee Division of Radiological Health allowed Oak Ridge Tool
Engineering to decontaminate the machinery prior to performing the work and to store the generated waste at Quadrex 
because Oak Ridge Tool-Engineering does not have a radioactive materials license. The Tennessee Division of 
Radiological Health performed a frisking of the Giddings and Lewis machine and one of the two Niles vertical turret 
lathes (the fourth machine is a King vertical turret lathe). Levels of radioactivity above background level were 
detected, but a more comprehensive survey is needed to determine whether levels exceed Nuclear Regulatory 
Commission limits. The primary waste from the Oak Ridge Tool-Engineering project would be low-level waste 
metal. This estimate assumes that disposal of this waste will not be required. 

David Witherspoon, Inc. operated three sites on Old Maryville Pike in south Knoxville, where it accepted scrap metal 
and other materials from many sources. Several of these materials are alleged to have originated from facilities owned 
by the Department of Energy. Some of the scrap metal at the site is contaminated with radionuclides. All three sites 
are listed as Tennessee Superfund sites and are subject to State Superfund regulations. 

The Witherspoon site at 901 Old Maryville Pike is known as Witherspoon Recycling. It was a metal recycling 
business for many years and was permitted by the Tennessee Division of Radiological Health to accept radiologically 
contaminated metal from many sites, including the Department of Energy in Oak Ridge; Paducah, Kentucky; and 
Portsmouth, Ohio. Many violations of the permits occurred over the years, and the Tennessee Department of 
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further reduce mercury discharges (e.g., decommissioning, the Reduction of Mercury from Plant Effluent project, and 
remediation of mercury-use areas). The Y -12 Plant's Environmental Restoration program is responsible for the 
surface water in East Fork Poplar Creek. Releases are regulated under the National Pollutant Discharge Elimination 
System permit for the Y -12 Plant. 

Other contaminants in the flood plain of the creek include heavy metals, radionuclides, polychlorinated biphenyls, and 
polychlorinated hydrocarbons from past operations at Department of Energy's Y -12 Plant. Other contaminants are 
present in the sediments. 

During 1982 and 1983, the City of Oak Ridge constructed the Sewer Line Beltway near Lower East Fork Poplar 
Creek. It contains over ten miles of sanitary interceptor sewers and force mains. In certain instances, East Fork 
Poplar Creek flood plain soils were used to provide topsoil. However, the city did not keep records to document the 
backfill procedures and locations. 

ASSESSMENT 

In accordance with the Comprehensive Environmental Response, Compensation, and Liability Act, and the 1992 
Federal Facilities Agreement, a Remedial Investigation and a Feasibility Study were conducted and a proposed plan 
was developed. This report assumes that all assessments for the Lower East Fork Poplar Creek will be completed by 
FY 1996. 

REMEDIAL ACTION 

The selected remedial action in the Record of Decision, is:med in May 1995, is to excavate and dispose of soils with 
mercury concentrations greater than 400 parts per million in a permitted landfill at the Y -12 Plant on the Oak Ridge 
Reservation. Approximately 7,600 cubic meters (9,956 cubic yards) of soil will be excavated. A small area of 
wetland will be remediated and restored. Clean borrow soil will be needed to fill the excavation. Implementation of 
this alternative may involve removing vegetation and soils, grading excavated areas, and controlling surface runoff. 
In addition, surveillance and monitoring will be performed regularly after remediation is complete. Remediation is 
scheduled to be completed in FY 2005. 

Excavated contaminated soil will be loaded into standard dump trucks and transported to the Y -12 Plant for disposal. 
The soil will then be deposited in an existing, Subtitle D landfill at the Y -12 Plant that will have leachate collection 
capabilities. If necessary, any leachate collected will be pre-treated before release. The project uses the existing 
capacity, leachate monitoring, and pre-closure and post-closure monitoring programs to accommodate the 
contaminated environmental media. 

Tennessee Regulated Projects 

The Tennessee Regulated Projects in the Oak Ridge Reservation Offsite Program include eight privately owned sites. 
These projects are not conducted under the Federal Facility Compliance Act and are not regulated by the 
Comprehensive Environmental Response, Compensation and Liability Act or the Resource Conservation and 
Recovery Act. However, the Department of Energy has entered into agreements with the State of Tennessee to 
perform work at some of these properties to remedy Department of Energy-related issues or to volunteer technical and 
financial assistance. · 

The Tennessee Regulated Projects consist of sites at Atomic City Auto Parts in Oak Ridge; a rail spur owned by CSX 
Transportation, Inc., in Oak Ridge; the Solway Drums Site in Knox County; Western Sewage Digester, an abandoned 
sewage digester owned by and located in the City of Oak Ridge; Oak Ridge Tool-Engineering in Oak Ridge; and three 
David Witherspoon, Inc. sites in Knoxville. 
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The Watts Bar Reservoir is the first Tennessee River impoundment located downstream of the Oak Ridge 
Reservation. The Tennessee Valley Authority's Watts Bar Dam, completed in 1942, is situated at Tennessee River 
river mile 530.5. The reservoir receives inflow from both the Tennessee and Clinch rivers. This area consists of that 
portion of the reservoir that extends from Tennessee River river mile 567.5 at the mouth of the Clinch River at 
Kingston to Watts Bar Dam. 

The Clinch River is the source of Oak Ridge Reservation contaminants in Watts Bar. The Watts Bar dam was 
completed before the start of operations at the Oak Ridge Reservation. The reservoir acts as an efficient trap for 
sediments and any associated particle-reactive contaminants that have accumulated in the bottom of Watts Bar over 
the years. The contaminants of concern and exposure pathways are the same as for the Clinch River, with 
polychlorinated biphenyls in fish posing the greatest risk to human health. The Tennessee Department of 
Environment and Conservation issued a fish consumption advisory for Watts Bar Reservoir. A fish consumption 
advisory also is in effect for Fort Loudon and Tellico Reservoirs located upstream of Watts Bar and Oak Ridge. 
Because of dilution by the Tennessee River and the greater area of the reservoir as compared to the Clinch River, 
sediment containment concentrations are generally lower in the Watts Bar Reservoir than in the Clinch River. Human 
health risk analyses indicate that contaminants in reservoir sediment pose a risk only if deep channel sediments are 
dredged and the dredged material is used on agricultural land. An Interagency Agreement between Department of 
Energy, the Tennessee Valley Authority, the U.S. Army Corps of Engineers, the Environmental Protection Agency, 
and the State of Tennessee for sediment controls was completed in FY 1995. 

The first phase of the characterization of the Clinch River/Watts Bar Reservoir system has been completed, and Phase 
2 is ongoing. Under Phase 2, water and sediment and pore water samples were collected for toxicity testing. Toxicity 
tests using Ceriodaphnia and fathead minnows were conducted in August 1994. Sediment samples were used for 
mussel toxicity tests. The Record of Decision will have two parts. The Clinch River and Watts Bar system was 
divided into two operable units in order to accelerate the schedule for the Lower Watts Bar Lake Record of Decision. 
The Record of Decision for the Lower Watts Bar Reservoir was submitted to the regulators on June 2, 1995; the 
Record of Decision on the Clinch River/Poplar Creek is expected in FY 1997. 

REMEDIAL ACTION 

Based on the proposed Record of Decision, this report assumes that the Lower Watts Bar Reservoir will require No 
Further Action. The assumed final actions for the Clinch River will be a long-term assessment of the effectiveness of 
remediation at the Oak Ridge Reservation. The report assumes that the institutional controls and monitoring will 
continue until at least FY 2019. Any waste generated from the assessment and monitoring activities will be taken to 
the Oak Ridge National Laboratory for management and are included in that site's Waste Management program costs 
estimates. 

Lower East Fork Poplar Creek 

The Lower East Fork Poplar Creek extends from the outfall at Lake Reality at the Y -12 Plant boundary downstream 
to the stream's confluence with Poplar Creek. The Lower East Fork Poplar Creek site consists of the 22-kilometer 
(14-mile) stream and an associated 260-hectare (650-acre) floodplain; it flows through Residential, Commercial, 
Agricultural, and open-use areas in the City of Oak Ridge. 

In 1952, theY -12 Plant began production-scale separation of lithium isotopes, which required the use of millions of 
kilograms of mercury. This process resulted in the release of 108,000 to 212,000 kilograms (239,000 to 470,000 
pounds) of mercury into East Fork Poplar Creek between 1953 and 1983. More than 20 tributaries and treated 
effluent from the Oak Ridge Sewage Treatment Plant flow into the creek. Although the primary mercury discharges 
from the Y -12 Plant were eliminated in 1963, mercury continues to be released in East Fork Poplar Creek from the Y-
12 Plant and secondary sources (e.g., building drain systems, sewers, and connecting lines). The current release is 
approximately 20 grams (0.7 ounces) per day, a reduction from 100 grams (3.5 ounces) per day in 1985. Portions of 
the sewers were relined in 1986 and 1987 to reduce mercury contamination. Efforts continue at the Y -12 Plant to 

TI:NNI:SSI:I: 92 



Similarly, the Department of Energy plans and works with appropriate plant sites to manage all waste generated from 
the Tennessee Regulated Sites. This report assumes that radioactive liquid waste will be treated at one of the Oak 
Ridge National Laboratory waste treatment systems. Mixed solid waste and radioactive waste unacceptable for 
treatment at Scientific Ecology Group will be treated at the K-25 Site, and radioactive materials acceptable at 
Scientific Ecology Group will be treated by that company under a subcontract with the K-25 Site. Any Toxic 
Substances Control Act waste will be treated as such at the K-25 incinerator or will be stored K-25 Site. 

Major Environmental Restoration Activity Milestones 

Clinch River and Watts Bar Reservoir 
Assessment 
Long-Term Surveillance and Monitoring 

Lower East Fork Poplar Creek 
Remedial Action 
Long-Term Surveillance and Monitoring 

Tennessee Regulated Projects 
Remedial Action 

TASK 

The Clinch River and Watts Bar Fteservoir 

ASSESSMENT 

COMPLETION DATE 
Fiscal Year 

1997 
2019 

2005 
2030 

2007 

In 1989, the Clinch River and the Watts Bar Reservoir were placed on the Environmental Protection Agency's 
National Priorities List of contaminated sites. The contaminants include metals (mercury, lead, arsenic, selenium, and 
chromium); organic compounds (polychlorinated biphenyls, dioxin, and chlordane); and radionuclides (cesium-137, 
cobalt-60, tritium, and strontium-90). Cesium-137 is found in deep sediments within the channel, and polychlorinated 
biphenyls are present in fish. However, Department of Energy operations are not the only source of the 
polychlorinated biphenyls. The Clinch River and Watts Bar Reservoir receive effluents from facilities on the Oak 
Ridge Reservation as well as from municipal and industrial water-treatment plants and runoff from agricultural, 
urban, and residential areas. 

The Clinch River Environmental Restoration program is a part of the Oak Ridge Reservation Offsite Program. It 
addresses the transport of waterborne contaminants that were released from the Oak Ridge Reservation from the mid-
1940s to the present. Primary areas of investigation include Melton Hill Reservoir, the Clinch River from Melton Hill 
Dam to its confluence with the Tennessee River, the White Oak Creek Embayment, and the Watts Bar Reservoir. 

The contaminants released from the Oak Ridge Reservation resulted from research, industrial, and waste disposal 
activities conducted at the Oak Ridge National Laboratory, the Y-12 Plant, and the K-25 Site. They include a variety 
of radionuclides, metals, and organic compounds. Some liquid waste is discharged to streams on the Oak Ridge 
Reservation that drain into Clinch River; however, much of the waterborne contamination is the result of seepage into 
the shallow ground water from old waste-storage pits and t1renches. Preliminary human health risk screening, which 
used a variety of exposure pathways and nonconservative screening methods, identified the contaminants of concern 
in the river reservoir system. Polychlorinated biphenyls were identified as contaminants of concern through fish 
ingestion. The Tennessee Department of Environment and Conservation issued a fish consumption advisory for 
Melton Hill Reservoir and the Clinch River arm of Watts Bar and other area reservoirs. Poplar Creek is posted by the 
Tennessee Department of Environment and Conservation, which advises against fish consumption and water contact 
because of mercury, metals, and organic chemical contamination. Arsenic, chromium, mercury, selenium, zinc, 
cesium-137, and cobalt-60 pose risks only if deep-channel sediments are dredged and used for agriculture. 
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There are no nuclear material and facility stabilization, waste management, or landlord activities at these sites. The 
costs associated with characterizing, containerizing, and shipping waste at these sites are included within the scope of 
the Environmental Restoration program. Waste is shipped to the Oak Ridge National Laboratory, the K-25 Site and 
the Y -12 Plant, and all costs associated with treatment, storage and disposal are included within the scope of the 
Waste Management programs at those sites. This waste may also be shipped to commercial vendors for treatment 
and disposal. Because the Department of Energy does not own the offsite properties, it is not responsible for landlord 
functions, and the Environmental Management program has no directly appropriated costs associated with these 
properties. 

FUTURE USE 

The Oak Ridge Reservation developed a reservation-wide strategy called Common Ground Process to provide a 
consistent land-use approach that accommodates the needs of stakeholders. This report assumes that the U.S. 
Government will manage much of the Oak Ridge Reservation as a single property for the life cycle of this estimate. 
However, land use for the offsite locations relies on current uses such as Agricultural, Industrial, and Residential. In 
many cases, this results in Industrial land use because of public access to the sites. Appropriate administrative 
controls are applied as a part of selected alternatives for site remediation. For example, the Lower Watts Bar 
Reservoir Project provides fish consumption advisories and monitors contaminant uptake in the ecosystem to ensure 
public safety. Feasibility studies evaluate cleanup alternatives for specific land uses and form the basis of the 
remediation objectives. See the Future Use Map located in the Oak Ridge Associated Universities site summary. 

ENVIRONMENTAL RESTORATION 

The 1992 Oak Ridge Reservation Federal Facilities Agreement specified the requirements jointly developed by the 
Department of Energy, the Environmental Protection Agency, and the Tennessee Department of Environment and 
Conservation to initiate the remediation of the Oak Ridge Reservation, as required by the Comprehensive 
Environmental Response, Compensation and Liability Act. This agreement addresses several offsite locations, 
including the Clinch River/Poplar Creek, Lower Watts Bar Reservoir, and Lower East Fork Poplar Creek sites. 

Three tributaries of the Clinch River, White Oak Creek, Bear Creek, and Poplar Creek (including the Lower East Fork 
Poplar Creek), transported much of the contamination at the river sites from the Oak Ridge Reservation facilities. 
Many different contaminants are present, ranging from radionuclides to heavy metals and organic chemical 
compounds. The contamination resulted not only from operations at the Oak Ridge Reservation, but also from 
industrial, urban, and residential sources as well as agricultural runoff within the Clinch River and Tennessee River 
drainages. 

Known areas of contamination located outside the reservation are included under the Oak Ridge Reservation Offsite 
Program. Cleanup at the Oak Ridge Associated Universities and Oak Ridge Institute for Science and Education is 
included in a separate program. Continued screening may discover additional areas of contamination outside of the 
Oak Ridge Reservation. These areas will be incorporated into the program in the future. 

This report assumes that monitoring of the Clinch River and Lower East Fork Poplar Creek will continue long enough 
to permit assessment of the effectiveness of the remediation. The Department of Energy is not responsible for the 
long-term surveillance and monitoring of the private properties that comprise the unregulated sites. 

This report assumes that waste generated by remediating of regulated sites will be shipped to the Oak Ridge K-25 Site 
or Y -12 Plant for storage, or to commercial facilities for treatment or disposal, depending on their composition and 
contamination. Soil excavated from the Lower East Fork Poplar Creek floodplain will be transported to a permitted 
landfill at the Y -12 Plant. 
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OAK RIDGE RESERVATION OFFSITE PROGRAM 

The Oak Ridge Reservation Offsite Program consists of the Clinch River and Watts Bar Reservoir; the flood plain 
of the Lower East Fork Poplar Creek; a privately owned site in Knox County, three privately owned sites in 
Knoxville, Tennessee; and four privately owned sites in Oak Ridge, Tennessee, which were contaminated with 
hazardous materials from operations at the Oak Ridge Reservation and other sources. The Clinch River and 
Watts Bar Reservoir system, which encompasses 120 river miles in length and 17,600 hectares (44,000 acres) in 
surface area, is used for municipal and industrial water supplies, sport fishing, boating, swimming, tourism, and 
residential development. Lower East Fork Poplar Creek begins at Lake Reality (outside the east end of the Y-12 
Plant on the Oak Ridge Reservation) and flows for approximately 22 kilometers ( 14 miles) through residential, 
commercial, agricultural, and open-use areas in the City of Oak Ridge. The Oak Ridge Reservation Offsite 
Program addresses environmental restoration at these and the privately owned sites. To view the Locality Map 
for the Oak Ridge Reservation Offsite Program, see the Oak Ridge Associated Universities Program site summary. 

Estimated Site Total 

(Thousands of C.1.1rrent Year Dollars) 

Environmental Restoration 

I 

1997 Congressional Request 

(Five-Year Averages, Thous.!nds of Constant 1996 Dollars) 

ey '88§"?999 2Q1Q '91§ 2WQ 

Environmental Restoration 20,095 14,225 6,594 6,513 5,291 443 254 267,071 

• Total Life Cycle is the sum of the annual costs in constant FY 1996 dollars. 

FACILITY MISSION 

The mission of the Oak Ridge Reservation Offsite Program is to evaluate and, if necessary, remediate contamination 
at the subject sites as a part of the Comprehensive Environmental Response, Compensation and Liability Act 
activities at the Oak Ridge Reservation. The program has three main components: the Clinch River and Watts Bar 
Reservoir site, the Lower East Fork Poplar Creek site, and eight small areas collectively known as the Tennessee 
Regulated Sites. Public institutions or private organizations and individuals will continue to hold the sites, which are 
located outside the Oak Ridge Reservation boundaries. 

The Oak Ridge Reservation Offsite Program sites were contaminated in part through the historical missions of the 
plants on the Oak Ridge Reservation. These sites include the Oak Ridge National Laboratory, one of the country's 
largest multidisciplinary and multiprogram laboratories and research facilities; the K-25 Site, the location of a gaseous 
diffusion plant that is now shut down; and theY -12 Plant which was historically involved in the production of 
nuclear weapons components. Past research, industrial, and waste disposal activities have caused the contamination 
at the sites outside of the Oak Ridge Reservation. Upgrades to systems, administrative controls, and on site cleanups 
have eliminated or severely reduced the sources of the Department of Energy offsite contamination. The contaminants 
of concern include metals, organic compounds, and radionuclides received as effluents from facilities at the Oak Ridge 
Reservation as well as effluents from municipal and industrial water-treatment plants and runoff from agricultural, 
urban, and residential areas. 
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Defense Fu111ding Estimate 

(Five-Year Averages, Thoue;ands of Constant 1996 Dollars) 
FXlUtaQRP 399§ i'P'P 2Qlfi aqag aqa§ 

Nuclear Material and Facllty Stabllzation 727 992 1,191 1,006 212 
Envtrorvnental Restoration 59,627 60,337 3!•,090 34,119 30,381 12,570 
Waste Management 8,500 8,500 l,594 7,367 7,387 7,387 
Tg'@' §66§1 RQA?ft 'i''U f?1B! azgoo 1Bffil? 

eyaeas 3MQ 29'5 aqnp 392' '9'9 
Nuclear Material and Faclity Stabllzation 
Environmental Restoration 2,547 1,653 990 833 793 793 
Waste Management 5,100 5,100 !i,100 5,100 5,100 5,100 

rgtg' 7§47 B y;a li989 §Bij §'ea $PH§ 

gaqzp aws ag•g aggs 2Q89 29'§ 

Nuclear Material and FaciHty StabiHzaUon 
Envfrom-entat Restoration 
Waste Management 5,100 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

Nondefense F:unding Estimate 

(Five-Year Averages, Thousands of Constant 1996 Dollars) 

F'''ftt39M 399§ 2Q1Q 2Qlfi agag 2MI 

Nuclear Material and Faclity Stabllzation 372 508 609 514 108 
Environmental Restoration 8,024 7,876 5,325 4,510 3,472 1,397 
Waste Management 1,700 1,700 1,700 1,700 1,700 1,700 
Tgtel tO gpo lQAit znij n78 §2M &Mt 

FX2Q35 3MQ 39'§ ag•p ag• 3RIQ 
Nuclear Material and Facllty Stablization 
Envlrorvnental Restoration 283 194 110 93 89 89 
Waste Management 1,700 1,700 1,700 1,700 1,700 1,700 
TgtHI 1 ega lAM 1 "2 1@ 1zij izQ 

a awe agzs ageg ages ap!P age• 
Nuclear Material and Facllty Stabllzation 
Envtrorvnental Restoration 
Waste Management 1,700 

• Total Life Cycle is the sum of the annual costs In constant FY 1996 dollars. 

COMPARISON WITH PREVIOUS ESTIMATE 

aeae 
6,534 
5,100 

11'¥ 

39'§ 

793 
5,100 
;ija 

2199 

agag 

726 
1,700 
ftad 

•• 
88 

1,700 
1 ZAI 

"99 

Uta G'f',. 
20,637 

1,255,305 
462,973 

Hfe S'f',. 
10,556 

161,320 
127,500 

The FY 1995 Baseline Environmental Management Report did not contain this section. Instead, costs were spread 
across the various sites and programs supported by these activities. However, this report assumes that the costs for 
the activities have not changed substantially. 
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