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ABSTRACT 

Environmental cleanup that is occurring at most U.S. Department of Energy (DOE) sites is going 
to be long and expensive.  How expensive can really only be answered when cleanup paths 
forward have been identified, agreed to, and planned.  In addition, all the major issues must have 
been identified.  This also means being able to answer the question Χ “What about the waste?” 

Where the waste goes and how it will be handled greatly affects the cost.  However, within the 
mandatory safety and legal envelope, ingenuity can play a huge role in keeping the cost down, 
getting necessary decisions made earlier in the process, and being protective of the worker, 
public, and the environment.  This paper examines how ingenuity addressed a cleanup action that 
had no agreed to and identified path forward and resulted in a decision made early that has 
spurred thinking on what to do with the other similar waste cleanup situations.  The Canyon 
Disposition Initiative (CDI) is an example of finding a better way to address a specific problem, 
getting agreement on a path forward, opening the options for waste disposal, and reducing the 
time line for final disposition.  For the CDI, the challenge was whether an old inactive building 
designed for reprocessing and used for multiple missions during its lifetime could be 
economically and sufficiently characterized to satisfy and bring consensus among groups with 
vastly different view points. 

The CDI has actively involved members of various DOE offices (i.e., Waste Management, 
Science and Technology, Environmental Restoration, and Facility Transition), the 
U.S. Environmental Protection Agency (EPA), Washington State Department of Ecology 
(Ecology), Hanford Advisory Board (HAB), and the three affected Tribal Nations.  The ability to 
partner between these diverse groups has allowed the CDI to go from a concept, to a funded 
priority project, to a complete review of various alternatives, and finally to a proposed plan to 
demonstrate the wisdom of finding a better way. 
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INTRODUCTION 

In the early 1990s, the DOE’s Hanford Site in southeastern Washington had identified paths 
forward for most cleanup issues.  There were then and still continue to be questions and 
differences of opinion on cost and schedule for those cleanup activities.  However, there was one 
issue that had not been resolved, and that was what to do with the five massive former chemical 
processing plants, called “canyons.”  This nickname was derived from the fact that they were 
massive monoliths of concrete and had a canyon-like appearance inside.  These buildings were 
centerpieces of the Manhattan Project and the Cold War years and were built to chemically 
process spent fuel.  Consequently, they contained significant amounts of residual radioactive 
material and posed quite a challenge in terms of ultimate disposition.  The only planning that had 
been done to date was that they eventually would have to be deactivated, decontaminated, 
demolished, and disposed of in an authorized manner.  This approach would cost significant 
amounts of money and involve a fairly high industrial and radiological safety risk.  There were 
those who thought there had to be a better way. 

By the early 1990s, the main mission of the Hanford Site changed from defense support to 
environmental restoration, and the last operating canyon buildings were retired and scheduled for 
many years of surveillance and maintenance before ultimate disposition sometime in the “far 
future” of the long-range cleanup plan of the site.  The projected annual costs for surveillance 
and maintenance were significant (several million of dollars per year) and did nothing for the 
cleanup effort.  By the mid-1990s an idea was taking shape that perhaps these huge buildings had 
some additional useful purpose and that they could remain in place with the proper controls.  
Following appropriate discussions it became apparent that broad stakeholder support was 
forming to consider potential alternative beneficial uses of the canyon buildings.  The idea for 
the CDI originated from a Westinghouse Hanford Company contractor employee who was 
responding to a DOE-wide challenge made by the Assistant Secretary for Environmental 
Management (Thomas Grumbly) to think “outside the box” to solve the enormous cleanup 
problems facing the DOE.  From this general idea came the original Canyon Disposition 
Initiative, which assumed that significant cost and risk avoidance could be realized by using the 
enormous concrete buildings for permanent disposal of certain types of waste instead of 
demolishing, packing, and shipping the buildings off for burial.  The actual cost for deactivation, 
decontamination, demolition, and disposition had not been estimated in detail, but was roughly 
estimated at several billions of dollars plus the added cost of expansion of the Environmental 
Restoration Disposal Facility (ERDF) to retain the waste that would have been the former five 
canyon facilities.  The “cost” of the exposure to increased industrial and radiological risks was 
not calculated but intuitively known as significant.  Early on, in the CDI formative phase, 
conceptual alternatives that used the buildings in place seemed to indicate that savings of more 
than a billion dollars of the final cleanup bill might be realized if any of several alternatives to 
demolition and disposal proved to be acceptable.  The CDI Project evolved into the need to 
evaluate and compare all viable options for disposition of the canyon buildings.  One of the 
canyon buildings, the 221-U Chemical Processing Facility (U Plant), was selected as a pilot 
project.  The reason that U Plant was selected was because it was available and would be the 
easiest to use for proving the concept because of its relatively low radiological load and the 
apparent lack of other significant regulatory issues.  It was, however, representative of the other 
canyon facilities, and it was generally felt that if agreement could be reached on the approach to 
deal with U Plant, the general parameters would be set for the others.  
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In 1995, the first CDI task team was chartered to develop a plan for long-term disposition of the 
canyon buildings.  The task team membership was very diverse.  Diversity of opinion was 
considered essential because as with any new endeavor one could expect individuals to be 
skeptical, at best, since it was a new approach for inactive facility disposition.  The team had 
personnel from Ecology, EPA, the Environmental Restoration Contractor (ERC) (Bechtel 
Hanford, Inc.), Westinghouse Hanford Company, and the DOE, Richland Operations Office 
(RL).  Through a number of workshops, the team identified an approach for long-term 
disposition of the five main processing facilities.  They bounded the reasonable alternatives, 
which covered the spectrum from no action to entombment with internal/external waste disposed 
of around the structure.  The team also concluded that the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980 (CERCLA) regulatory process would be the 
appropriate decision-making pathway.  The task team then presented its general findings to the 
stakeholders (which included the local Indian tribes and local citizenry and interest groups), 
documented their points of view and concerns, and then proceeded to sign an Agreement in 
Principle (AIP) (1) to proceed with the investigation. 

Based on the AIP (1), a new CDI Project team was formed to implement the first part of the 
project.  At this point, the team included representatives from DOE-RL, EPA, Ecology, the ERC, 
Pacific Northwest National Laboratory, and Fluor Hanford, Inc.  The CDI team worked with the 
regulators and shareholders to complete the Phase I Feasibility Study for the CDI (221-U 
Facility) (2) in February 1997.  The feasibility study, with stakeholder input, screened the initial 
alternatives and eliminated two of the original seven as not viable when compared to CERCLA 
criteria.  In addition, issues that were important to stakeholders were provided to DOE in an issue 
paper from the HAB, which is an independent, nonpartisan body of individuals who are affected 
by Hanford cleanup issues.  The HAB had a number of issues involving the CDI concept that 
represented a healthy skepticism of what might be proposed but also signaled a willingness to 
continue the dialogue on a better way to deal with the issues.  These concerns were centralized 
around engineering feasibility (structure stability and building integrity), regulatory applicability 
and the actual implementing processes (land disposal restrictions, Resource Conservation and 
Recovery Act of 1976 [RCRA] or CERCLA and waste forms), adequacy for disposal versus 
storage (future land uses, habitat disruption, and intruder protection), and budget implications 
(cost of the various alternatives and the cost/schedule implications).  The team discussed these 
issues with the HAB and assured them that these questions would be answered by the time any 
final feasibility study was completed.  This open approach tended to increase the trust of the 
regulators (including the adjoining state regulators) and the stakeholders, who knew that their 
preliminary concerns were going to be addressed as the process proceeded and would not be lost 
over time.  

The Phase I Feasibility Study was used as a basis for defining remedial investigation and 
characterization needs for U Plant.  A data quality objective (DQO) process (3) was used to 
evaluate data needs for any of the retained alternatives.  The DQO process is a strategic planning 
approach used to define the criteria that a data collection design should satisfy.  The CDI Project 
team examined what data were needed and what questions needed answers if the final feasibility 
study were to creditably support the decisions on the best alternative to pursue at U Plant.  In 
general, it is necessary to know what is in the existing building in terms of radioactive and 
hazardous material.  From that, what can stay or must go and/or how to handle the material if it 
is to be disposed of at some other location can be determined.  The condition of this 60-year-old 
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building, and whether it has experienced deterioration in the intervening years, and whether it is 
strong enough to handle lateral forces caused by material that might be stored within and around 
the canyon structure must be known as well.  In addition, any connections to groundwater must 
be determined.  This DQO process summarized the two key inputs that were needed to support 
the final feasibility study (4): 

• An evaluation of the structural integrity of U Plant to determine the capacity of the facility to 
withstand static loading if it were to be used for waste disposal, and 

• Characterization of the nature and extent of radiological and chemical contamination within 
U Plant. 

DESCRIPTION OF U PLANT 

The Hanford Site became a Federal facility in 1943 when the U.S. Government took possession 
of the land to produce nuclear materials as part of the World War II Manhattan Project.  The 
Hanford Site’s production mission continued through the Cold War until the late 1980s, when 
the mission changed from producing nuclear materials to environmental restoration and cleaning 
up the radioactive and hazardous wastes that had been generated over the previous decades.  
U Plant is one of three identical chemical separation plants at Hanford.  They were built at the 
same time to the same design and are structurally similar.  Each, however has been modified 
somewhat and had different missions.  T Plant and B Plant are similar to U Plant and all were 
designed to use the bismuth phosphate chemical separation process.  U Plant was never used for 
that purpose, while the other two plants were used for that and subsequent missions that resulted 
in increased contamination levels compared to U Plant.  The other two nonidentical canyons 
include PUREX, which is larger at 1,000 feet in length and used a different separation process, 
and REDOX, which is half as long but twice as tall.  B Plant is contaminated with significant 
levels of cesium and strontium.  PUREX and REDOX are contaminated with significant amounts 
of plutonium and other long-lived radionuclides.  No significant contamination is present in 
U Plant or T Plant.  U Plant was not needed to meet plutonium production goals.  In the absence 
of a plutonium production mission, the initial use of U Plant was for training chemical plant 
operators.  In 1952, the facility was remodeled and used for the recovery of uranium oxide from 
liquid wastes stored in nearby underground tanks.  Later, after completion of uranium recovery 
processes, U Plant was used to store contaminated process equipment from other canyon 
buildings in empty process cells (of which there are 40) and on the canyon operating deck.  This 
is the use of the building today. 

U Plant is a very large multi-storied building approximately 810 feet in length constructed of 
reinforced concrete.  The building is divided into two main portions by a concrete wall 5 to 9 feet 
thick running the full length of the building.  One portion is called the galleries, and the other 
portion is called the canyon.  A cross section of U Plant is shown in Figure 1. 

U Plant Galleries 

The U Plant galleries run the entire length of the facility and are arranged one on top of the other.  
The electrical gallery is located below grade and is split into two separate parts by a railroad 
tunnel that enters the building on the northeast end of the facility.  The electrical gallery  
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Fig. 1.  U Plant Cross Section. 

currently houses deactivated electrical switchgear and controls for process equipment located on 
the canyon side of the building.  The pipe gallery is located directly above the electrical gallery 
and is also split into two separate sections by the railroad tunnel.  The pipe gallery contains 
inactive piping and valves for process equipment located on the canyon side of the building.  The 
U Plant pipe systems were flushed and drained when the facility was deactivated.  The operating 
gallery is located above the pipe gallery and contains deactivated instrumentation and piping 
manifold stations for controlling the processes in the canyon.  The crane gallery (craneway) is 
located directly above the operating gallery.  The crane gallery is the operating area for two 
overhead traveling cranes that ride common tracks running the entire length of both sides of the 
facility.  The results of direct radiological surveys and general area dose rate surveys of the crane 
gallery indicate low levels of process-related radionuclides.  The crane gallery is controlled as a 
radiation zone with restricted access. 

U Plant Canyon 

The canyon portion of U Plant is divided into 20 sections.  Each section of the canyon contains 
two process cells.  The cells contain deactivated process equipment, such as vessels, centrifuges, 
and piping used for feed concentration and centrifugation, solvent-extraction, waste treatment, 
and solvent treatment.  Much of this deactivated equipment came from other facilities over the 
years and was stored in U Plant (in cells and the canyon deck) (Figure 2).  Removable concrete 
blocks cover each cell and provide access to the cells.  Some of the process cells are highly 
contaminated with process-related radionuclides including strontium-90, cesium-137,  
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americium-241, and isotopes of uranium and plutonium.  The radiological dose in the process 
cells can be very high and represents a potential risk to workers. 

The tops of the concrete cell covers form the canyon operating deck (Figure 2), which constitutes 
the main floor area of U Plant.  The operating deck of the canyon has been decontaminated to a 
level that allows personnel access with a low level of radiation exposure.  Contaminated process 
equipment is stored on the deck and substantially contributes to the radiological inventory of the 
facility.  Some equipment contains small amounts of highly radioactive liquid and residue. 

The railroad tunnel, which penetrates the electrical and pipe gallery portion of the building, 
continues into the canyon side of U Plant.  Equipment was unloaded from railroad cars using the 
overhead bridge crane.  The railroad tunnel contains low levels of process-related radionuclides 
and has not been decontaminated for personnel access.  

The hot pipe trench runs parallel to the process cells and contains inter-cell process piping and 
residual material transfer piping.  Removable concrete blocks, similar to those over the process 
cells, cover the hot pipe trench and provide access.  The piping in the pipe trench was cleaned 
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and flushed when U Plant was deactivated.  Contamination levels in portions of the pipe trench 
may be as high as in the process cells. 

The ventilation tunnel is located directly beneath the hot pipe trench and provides ventilation for 
the cells and pipe trench.  The concrete tunnel exhausts to the stack.  Portions of the ventilation 
tunnel contain high levels of process-related radionuclides in the accumulated dust and 
particulate material that coats the floor of the tunnel. 

The U Plant process sewer is composed of a process sump and a 24-inch process drain that is 
located under the process cells and runs the entire length of the building.  Liquid process wastes 
were flushed from the process cells into the process drain that in turn emptied into the process 
sump.  Residual sludge in the process sewer contains high levels of radionuclides and regulated 
levels of polychlorinated biphenyls and heavy metals. 

U Plant Sampling 

Between 1998 and 2001, structural samples and radiological/chemical characterization data were 
collected from U Plant in accordance with the sampling and analysis plan.  The characterization 
phase presented many difficulties due to the nature of the contaminants, lack of historical 
information, and the fact that many areas were not easy to access or were totally inaccessible 
because of safety and health concerns.  Through a successful partnership with the DOE Office of 
Science and Technology, the CDI Project team was able to deploy a number of innovative 
technologies that enabled successful characterization of U Plant.  Specific examples included 
using a Remote Characterization Platform (remote Andros Mark VI robot) to provide visual 
records, smear samples, and gamma readings in the inaccessible ventilation tunnel and railroad 
tunnel (Figure 3A); using a remotely operated, mobile Brokkϑ 150 system to obtain concrete 
core samples in four representative cells (Figure 3B); using the GammaCamϑ to gamma-ray 
image the radiation fields in the various cells for characterization information (Figure 3C); and 
using a drain line characterization robot to obtain visual records, material samples, and gross 
gamma measurements while characterizing the inaccessible 24-inch-ID drain line (Figure 3D).  
In some cases these technologies were considered enabling, as the work would not have been 
accomplished without the technology.  At the end of the characterization phase, the results of the 
structural and radiological/chemical samples were documented in four technical reports (5, 6, 7, 
8). 

Structural Engineering Evaluation of U Plant 

A comprehensive assessment of structural engineering laboratory and field data was conducted 
by J. T. Baxter (5, 6, 7) to evaluate the overall condition and structural integrity of U Plant and 
identify any engineering issues that might limit the use of U Plant for alternative beneficial uses.  
The assessment evaluated the following conditions: 

• Overall structural integrity of U Plant  
• Condition and strength of concrete and steel reinforcements 
• Potential for settlement following placement of an engineered surface barrier  
• Potential for differential settlement of adjacent structural segments of U Plant 
• Effect of differential loads from on building walls from interior and exterior waste filling 
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• Structural impacts of minor modifications to the building 
• Effect of thermal expansion of grout fill to used to stabilized disposed waste materials 
• Potential for collapse of the waste-filled building beneath the surface barrier. 

The evaluation concluded that there were no engineering deficiencies in the integrity of the 
structure or its performance under waste loading conditions that would severely limit or preclude 
the use of U Plant for alternative beneficial uses, such as disposal of Hanford remediation low-
level radioactive wastes.  

3A 3B

3C

3D 
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DEVELOPMENT AND SCREENING OF POTENTIAL ALTERNATIVES 

As previously stated, the Phase I Feasibility Study (2) was prepared in parallel with 
characterization efforts.  With consideration of stakeholder issues and other project drivers (such 
as the type and timing of other available waste), the study centered on the possibilities of totally 
removing each of the processing facilities, leaving all or part of the facility in place, and 
identifying alternative beneficial uses for the facilities.  The report concluded the technical 
approach for dispositioning any of the facilities could be bounded by the six basic remedial 
action alternatives that were selected for initial evaluation and screening in the 1995 CDI task 
team workshops.  This is also included examining the No Action alternative.  A summary of each 
alternative is as follows: 

• Alternative 0:  No Action.  This alternative is as required by 40 Code of Federal 
Regulations [CFR] 300 and proposed to leave U Plant in its current condition without 
modification and without access restrictions. 

• Alternative 1:  Full Removal and Disposal.  This alternative would involve the complete 
disassembly/demolition of U Plant and disposal of the resulting debris in an onsite disposal 
facility, most probably the ERDF. 

• Alternative 2:  Decontaminate and Leave in Place.  This alternative would involve 
decontaminating and sealing U Plant for long-term surveillance and maintenance.  

• Alternative 3:  Entombment with Internal Waste Disposal.  This alternative would 
involve disposal of waste streams originating from other Hanford Site remediation projects 
inside U Plant and construction of an engineered surface barrier over the facility to provide 
containment. 

• Alternative 4:  Entombment with Internal/External Waste Disposal.  This alternative is 
identical to Alternative 3 except that it would also involve disposal of Hanford Site 
remediation wastes around the outside of U Plant. 

• Alternative 5:  Close in Place - Standing Structure.  This alternative is generally the same 
as Alternative 3, except that uncontaminated fill materials (e.g., clean soil and/or grout) 
would be used to fill internal void spaces.  The envisioned end-state for this alternative would 
be U Plant filled with grout-encapsulated legacy equipment and clean fill with an engineered 
surface barrier to provide containment. 

• Alternative 6:  Close in Place - Collapsed Structure.  This alternative would involve 
demolishing the building to the mid-level canyon operating deck and covering the partially 
demolished structure with a surface barrier.  Unlike Alternatives 3 and 4, Alternative 6 would 
not include disposal of imported waste streams from other Hanford Site remediation projects. 

The Phase I Feasibility Study (2) concluded that all of the alternatives except Alternative 0 were 
technically feasible and able to protect human health and the environment.  However, 
Alternatives 2 and 5 were not recommended for further consideration in the next phase of analysis.  
Although Alternative 2 would reduce the contamination and waste inventories at the facility site, it 
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would not be a permanent remedy; long-term surveillance and maintenance plus eventual facility 
demolition and disposal would still be necessary.  Hazardous substances left in place would still 
pose a potential threat to human health and the environment over the long term.  Alternative 5 
was also not recommended for further study.  Its similarity to Alternative 3 made it almost 
redundant, except that Alternative 5 essentially would provide containment for mostly 
uncontaminated fill, which would not make effective use of limited resources.  Only Alternatives 
1, 3, 4, and 6 met the Phase I remedial action objectives (RAOs) and could be expected to result 
in final disposition of U Plant.  Therefore, these alternatives were recommended for further 
development and evaluation in a final feasibility study.  Alternative 0 was not considered to be a 
viable alternative, but was to be included in the final feasibility study for comparison purposes. 

Finally, the Phase I Feasibility Study concluded by identifying issues requiring further 
investigation and evaluation for U Plant.  These issues fell into the categories of environmental 
characterization of U Plant, additional civil and environmental engineering and cost evaluations 
for alternatives, and miscellaneous issues (waste acceptance/storage, National Environmental 
Protection Act of 1969 [NEPA] evaluations, and risk modeling).  Results of environmental 
sampling and analysis and structural engineering studies that became available after completion 
of the Phase I Feasibility Study were to be used for the final feasibility study. 

FINAL FEASIBILITY STUDY FOR RETAINED ALTERNATIVES  

In 2001, a final feasibility study was performed for Alternatives 0, 1, 3, 4, and 6 using U Plant 
structural engineering and radiological/chemical characterization data.  The purpose of the final 
feasibility study was to further develop, refine, and evaluate the alternatives for the final 
disposition of U Plant.  The Final Feasibility Study for the Canyon Disposition Initiative 
(221-U Facility) (4) was issued in September 2001.  The remedial alternatives considered in the 
final feasibility study report provide a range of potential response actions to address the RAOs. 

As in the Phase I Feasibility Study (2), remedial alternatives in the final feasibility study were 
analyzed based on CERCLA evaluation criteria.  The evaluation in the final feasibility study, 
however, was more comprehensive due to the availability of characterization data and defining 
the alternatives in greater detail.  The first two criteria, overall protection of human health and 
the environment and compliance with applicable or relevant and appropriate requirements 
(ARARs), are “threshold criteria” for remedial alternatives under CERCLA.  The next five 
criteria (long-term effectiveness and permanence; reduction of toxicity, mobility, or volume 
through treatment; short-term effectiveness; implementability; and cost) are “balancing criteria” 
upon which the remedy selection is based.  The final two CERCLA criteria, the criteria of 
community and state acceptance, are to be evaluated following the issuance of a Proposed 
Plan (9) for public review and comment. 

Key conclusions contained in the final feasibility study report are summarized below. 

• Alternative 0 (no action) does not meet the threshold criteria of overall protectiveness and 
compliance with ARARs.  All of the remaining retained alternatives meet these criteria. 
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• Alternative 6 provides a slightly higher degree of long-term protectiveness and permanence 
due to the reliability of the environmental cap.  Alternatives 1, 3, and 4 provide a similar 
degree of long-term protectiveness and permanence. 

• Encapsulation with grout under Alternatives 3, 4, and 6 will reduce the mobility of 
contaminants to a greater degree than would occur under Alternative 1. 
Alternative 1 would result in approximately six times the radiation dose to workers during its 
implementation as compared to Alternatives 3 and 4, and eight times the radiation dose to 
workers as compared to Alternative 6. 

• Alternative 1 would present greater industrial risks to workers followed by Alternative 6.  
Alternatives 3 and 4 would present relatively lower industrial risks to workers. 

• Impacts to borrow sites could occur with Alternatives 1, 3, 4, and 6 because of the need for 
geologic materials to support barrier construction.  Alternative 1 requires much less volume 
of geologic materials for backfill, while Alternatives 3 and 4 require the most for cap 
construction (17 times more than Alternative 1) followed by Alternative 6 for cap 
construction (5 times more than Alternative 1). 

• Because of the technical difficulties that may adversely affect the long-term performance of 
the environmental cap, Alternatives 3 and 4 are considered slightly less implementable than 
Alternatives 1 and 6.  Alternative 4 was be considered more difficult to implement than 
Alternative 3 because of technical problems associated with design and construction for 
lining the exterior waste fill area.  

• Excluding the no action alternative, Alternative 6 is the lowest cost alternative analyzed.  
Alternatives 3 and 4 are the highest cost alternatives.  See Table 1. 

Table I provides a general comparison of the estimated cost for each alternative in millions  
of dollars (net present worth). 

Table I.  Net Present Worth 
Cost Estimates in Millions ($) 

Alternative 1 84.4 
Alternative 3 111.2 
Alternative 4 113.1 
Alternative 6 64.4 

 

PATH FORWARD FOR U PLANT 

The final feasibility study report provides the technical basis for EPA, Ecology, and DOE to 
select a preferred alternative that is being summarized in a proposed plan (9) for presentation to 
the public.  In the current draft of the proposed plan, EPA, Ecology, and DOE have identified 
Alternative 6:  Close in Place - Collapsed Structure (Fig. 4) as best satisfying the statutory 
requirements for protection of human health and the environment, compliance with ARARs, cost  



WM’03 Conference, February 23-27, 2003, Tucson, AZ  
 

 

 

 
effectiveness, utilization of permanent solutions to the maximum extent practicable, and 
preference for treatment as a principle element of the remedy, and can be more readily agreed 
upon without further protracted debate. 

Public involvement will occur through public review and comment on the proposed plan.  
Ecology and EPA will then prepare a CERCLA interim action record of decision for U Plant that 
will identify which alternative(s) will ultimately be implemented by the Tri-Parties, based on 
CERCLA criteria.  The selected alternative(s) will be compliant with all ARARs, be protective 
of human health and the environment, and meet the requirements of DOE O 435.1, Radioactive 
Waste Management, which outlines DOE internal requirements for development of low-level 
waste disposal facilities.  In addition to CERCLA remedial alternative evaluations, the Proposed 
Plan summarizes the requirements of NEPA.  The NEPA values (e.g., impacts to natural, 
cultural, and historical resources; socioeconomic impacts; cumulative impacts; and irreversible 
and irretrievable commitments of resources) are considered in the analysis of remedial 
alternatives and selection of a preferred alternative. 

DOE’s Hanford 2012:  Accelerating Cleanup and Shrinking the Site – Restore the River 
Corridor; Transition the Central Plateau; Prepare for the Future (10) calls for restoring the 
Columbia River corridor, transitioning the 200 Areas and vicinity for long-term waste 
management activities, and preparing for the future.  With respect to Hanford’s Central Plateau, 
where the 200 Areas and canyon facilities are located, waste treatment, storage, and disposal 
operations are expected to last for another 40 years.  Evaluation of canyon buildings as disposal 
facilities for certain types of wastes is a key element in transitioning the Central Plateau for 
long-term waste management activities.  Alternatives 3 and 4 are consistent with the 2012 
Cleanup Plan for the Central Plateau.  If Alternative 3 or 4 were to be selected in a CDI record of 
decision, total project work scope schedules show that these alternatives could be available to 
support disposal of remediation wastes under the 2012 Cleanup Plan.  However, the longer that 
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authorization and approvals take, there would be commensurately less time for Alternatives 3 
and 4 to be available for waste disposal during the 2012 Cleanup Plan window of opportunity. 

LESSONS LEARNED 

One of the most important lesson learned in this endeavor is that even if the original expectation 
envisioned does not come to fruition, it does not spell failure overall.  The original expectation 
was to demonstrate the feasibility of storing waste both inside and outside the building and 
tremendous savings that could be realized (the original estimates were over one billion dollars 
for all the canyons).  In fact, the proposed plan alternative being discussed for U Plant results in 
neither waste being deposited external to the building nor using the galleries and cells and 
canyon deck to store additional waste brought in from an external source.  However, what has 
been tentatively agreed to in the Draft Proposed Plan is that the structure can be used to 
permanently store the waste already in the cells, and the building collapsed on itself and covered 
with an engineered barrier.  This is driven more by the timing of waste availability, rather than 
technical or regulatory reasons that would preclude storing some waste types in the cells or 
below-grade portion of the building. 

One of the greatest challenges with collection of characterization data was the issue of 
encountering unknown conditions at U Plant.  It became apparent early on in the characterization 
effort that surprises should be expected.  This must be assumed when dealing with any inactive 
facility, some of which have been inactive for decades and for which much institutional history is 
no longer in the work force or even available.  Although some level of surveillance and 
maintenance has been done on most inactive facilities in the past, the configuration control 
should be considered suspect.  For example, the bridge crane used to remove and replace cell 
covers was already old when placed in U Plant during its new construction in 1944.  Maintaining 
that crane proved to be a challenge because of the lack of spare parts and as-built drawings.  
What was expected to be found in a particular cell was not always what was actually found.  
Records existed, but it was obvious that not all were updated.  On the positive side much of the 
Manhattan Project work was over engineered because of uncertainties that existed then in the 
process, and the building structure was in remarkably good shape after almost 60 years. 

In the early planning stages, contingencies were built into the plan to allow for unplanned 
situations.  However, the nature of surprises is that they are difficult to anticipate and, therefore, 
the project’s ability to work with DOE and the regulators and negotiate changes in the planned 
work scope became imperative to the project’s success.  When difficulties and obstacles were 
encountered, the strength of the partnership was really put to the test.  Because of the mutual 
trust that had been forged since project initiation, the partners were able to come to resolution 
quickly and without seeking blame for the situation.  The project was consistently subjected to a 
high degree of scrutiny by the public, the client, regulators, and senior management.  The project 
manager fostered partnering as a tool to effectively integrate all of these entities and address 
scrutiny and interest as a unified team.  All were invited to be active participants in discussions, 
information exchanges, and problem-solving sessions thereby fostering endorsement of ideas, 
mutual cooperation where competing interests were at play, and securing a “win-win” situation 
for the best interests of the project.  Thus, the most valuable lesson to be learned from the 
success of the CDI Project is to develop a strong relationship built on trust and integrity with 
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project team members.  Such a relationship pays dividends throughout the project life and greatly 
helps when dealing with funding issues. 

CONCLUSIONS 

The CDI Project was a success.  The goal was to develop a path forward for the canyon facilities 
using U Plant as the model.  That was paramount.  With the expected approval of the proposed 
plan, that will have been achieved.  In addition, another major goal was to determine the 
feasibility of the concept.  That is, could waste be stored both inside and outside the existing 
structure safely and protective of the environment?  Nothing was found to technically preclude 
that, although several alternatives did not appear to be practical.  Some alternatives would have 
resulted in a huge mounded facility with an engineered barrier on top that did not seem 
reasonable.  However, selective waste stored in these facilities in some manner appears to be 
very feasible if the timing of waste availability is right.  What is apparent, however, is that the 
long and expensive proposition of dismantling the building and moving all the parts to an 
in-ground disposal location is not needed.  The proposed plan (9) alternative, if selected, would 
allow the present waste and contaminated equipment in the cells to remain, and the above-
ground portion of the building to be collapsed on itself and covered with an engineered barrier.  
So what was an unmade decision on what to do with the canyons (a decision that had been 
pushed to the far future) has now been made, and meaningful planning can now proceed.  The 
other four canyon facilities, though each with unique existing radionuclide and hazardous 
material makeup and previous missions, can be dealt with using the feasible alternatives 
identified to some extent and will not require complete demolition and removal to the ERDF. 
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