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Introduction 
As part of the Idaho Cleanup Project (ICP), the Fuel Process Building (CPP-601) of the 
former Idaho Chemical Processing Plant (abbreviated CPP) is being decommissioned 
after nearly four decades of recovering high enriched uranium (HEU) from various 
government owned spent nuclear fuels (SNF).  The ICP is operated for the Department of 
Energy (DOE) by CH2M-WG Idaho, LLC (CWI); but by a blanket master agreement, the 
Safeguards unit of Battelle Energy Alliance, LLC (BEA) provides the nuclear material 
control and accountability (MC&A) functions.  Both CWI and BEA are under oversight 
of the DOE Idaho Operations Office (DOE-ID). 
 
Decommissioning End State 
Constructed in 1953, CPP-601 is a rectangular structure (244 feet by 102 feet) consisting 
of six levels, most of which are below ground.  The process makeup area is the highest 
above-ground level, while the lower levels consist of two rows containing 25 heavily 
shielded process cells, with some cells as high as 48 feet.  The cells are separated by an 
operating corridor, service corridor, access corridor, and waste trench, with sampling and 
ventilation corridors located outside the cells.  The cell floors and part of the cell walls 
are lined with stainless steel, and the majority of the process equipment is constructed of 
stainless steel.  The process makeup area, the cells, and corridors contain extensive arrays 
of instrumentation, wiring, piping, and process equipment, which allowed for the 
generally remote operation of the uranium separations process.  The process lines alone 
are estimated to be in excess of 44,000 feet.  See Figure 1. 
 
Under the stipulations of the approved end state, the decommissioning of CPP-601 will 
result in the above-grade components (primarily the process makeup area) being removed 
to the tops of the shielded cells, the majority of which are 10.5 feet above grade.  The 
process cells containing the piping, vessels, and related equipment will then be filled with 
an estimated 70,000 tons of grout and cement, which after removal of the superstructure, 
will leave a concrete monolith approximately eleven feet above grade.  The top of the 
grouted monolith will then be covered with sloped concrete slabs (to shed water) and the 
slabs covered with a soil mound. 
 
Processing History  
During the CPP-601 reprocessing era of 1954 through 1992, HEU was recovered from 
SNF received from various research and defense programs.  The separations process 
operated by campaigns, in which batches of SNF having a specific cladding and matrix 
composition (aluminum, zirconium, stainless steel, or graphite) were processed until a 
predetermined quantity of uranium was recovered or until maintenance was required.   



 
 

Figure 1. 



Depending upon SNF type, the process began with fuel dissolution in one of multiple 
head-ends, followed by three cycles of solvent extraction, resulting in uranyl nitrate 
solution that was then denitrated to yield uranium trioxide powder as the final product.  A 
campaign consisted of two stages:  headend and first cycle operation to fill intercycle 
storage, followed by second and third cycle operations and product denitration. 
 
Accounting Practices  
Uranium accountability was obtained through the bulk measurements of processed 
material at the beginning (dissolution) and end (denitration) of the separations process 
and at selected points in between (intercycle and recycle storage).  The bulk mass of 
solutions was determined by remotely measuring the density and height (volume) of 
liquid in calibrated accountability vessels.  The bulk mass of solids was determined by 
weighing the final product (oxide powder) on a mass scale.  Samples of both liquids and 
solids were drawn for the destructive analysis of uranium concentration and isotopic 
distribution, generally by the method of Isotope Dilution Mass Spectrometry.  The 
analytical results, together with the bulk measurements, allowed for accurate 
determinations of the uranium entering and exiting the process.  Waste streams were also 
sampled for measuring uranium losses. 
 
At the end of each campaign or at bimonthly intervals within a campaign, a sweep-down 
(or ending physical inventory) was conducted for collecting and measuring the material 
remaining in the process.  Due to the high solubility of uranium in acidic solutions, a 
sweep-down consisted of acid flushing the equipment and collecting and measuring the 
flush solutions in designated accountability vessels.  The resulting solutions were then 
analyzed for uranium concentration; and the flushing, collecting, and sampling continued 
until the concentrations of three successive flushes fell below a pre-set limit.  During 
decontamination operations, the equipment was flushed with caustic solutions for the 
additional removal of the uranium entrained in piping and vessel walls. 
 
Despite formal flushing and cleanout procedures, an accurate accounting for residual 
uranium held up in the process over extended years of operation presented a safeguards 
challenge.  The generally tight operating schedule and the complex plant configuration 
precluded a frequent or precise measurement of holdup.  Thus, the available estimates 
were based upon limited data and had large uncertainties, which tended to detract from 
the high accuracy of the input and output accountability measurements.  Figures 2 
through 5 illustrate the complexity of process equipment within three of the cells. 
 



 
 

Figure 2. 
 

 
 

Figure 3. 



 

 
 

Figure 4. 
 

 
 

Figure 5. 



 
Variance from Measuring Final Holdup during Physical Inventories  
Upon the announced curtailment of domestic reprocessing, the materials then residing in 
CPP-601 were processed through the remainder of the extraction cycles and the 
denitration phase.  The facility was then swept down with acidic and caustic flushes as 
part of a comprehensive, multiple-stage cleanout, in preparation for the long-term 
deactivation of the facility.  The remaining holdup was estimated through engineering 
estimates and the analyses of solutions collected during sequential sweep downs, flushes, 
and rinses.  The main intent of the cleanout was the removal of as many materials as 
possible (including uranium) for demonstrating criticality safety and RCRA compliance.  
However, the cleanout also allowed for quantifying the in-situ holdup for uranium 
accountability. 
 
The holdup in CPP-601 has since been static and inaccessible, and by a variance 
approved shortly after the facility cleanout, has been exempt from physical inventories.  
The justification for requesting the variance was the infeasibility of better quantifying the 
holdup in its present configuration and the unlikelihood of the holdup being a viable theft 
target, due to the difficulty of retrieving a relatively small quantity of perceived 
unattractive special nuclear material (SNM). 
 
Contractor Interface  
In February of 2005, DOE-ID awarded BEA the contract for managing and operating the 
Idaho National Laboratory.  In May of the same year, DOE-ID awarded CWI the Idaho 
Cleanup Project (ICP) contract, which included decommissioning CPP-601.  CWI hired a 
Safeguards and Security (S&S) director, but the ICP contract (via a blanket master 
agreement between CWI and BEA) granted CWI the assistance of BEA staff in 
performing S&S tasks, including all MC&A functions.   
 
The BEA MC&A Plan mirrors most of the directives in DOE Manual 470.4-6 Chg 1, 
Nuclear Materials Control and Accountability.  DOE M 470.4-6 Chg 1 states that prior to 
decommissioning a facility, all holdup must be measured and credited to the 
accountability books; and unless demonstrated otherwise, the category of the SNM in 
process holdup must be regarded as the highest category of the total SNM input to the 
process during the lifetime of the facility.  A survey for terminating safeguards must also 
be completed.  In addition, DOE M 470.4-6 Chg 1 states that safeguards controls can be 
terminated provided the SNM is attractiveness level E and has a measured value. 
 
Initially, both CWI and BEA agreed to follow the guidance published in the BEA MC&A 
Plan.  However, the bilateral relationship between CWI and BEA, when combined with 
the differing mission orientations (“cleanup and close” versus “measure and account”), 
resulted in differing views of MC&A philosophy and in conflicting interpretations of the 
associated requirements.  This disparity generated numerous meetings and the 
accompanying friction that might have been avoided had both sides been more willing to 
negotiate, rather than laboring to impose their own resolutions.  In retrospect, the working 
arrangement would have been approached much differently.  Thus, the below synopsis of  



the differing MC&A views, together with the lessons learned in reaching a mutual 
understanding, will hopefully help other DOE contractors to simplify and modernize the 
decommissioning process and the termination of safeguards controls on the contained 
holdup. 
 
CWI Objective: Estimate Holdup Prior to Grouting in Place 
The Safeguards unit was not warmly received when CWI project management was 
informed of the intended actions for meeting the above listed requirements in 
decommissioning CPP-601.  Early on, CWI anticipated approval for grouting the facility 
and focused on the pending milestones for reaching that end state.  Some within CWI 
held the opinion that the safeguards requirements did not adequately address cleanup 
issues and that unless minimized, they would impede decommissioning efforts.  Thus, in 
considering the viable approaches, CWI settled upon a scheme for sampling and 
measuring the accessible holdup, estimating the inaccessible holdup, and requesting a 
deviation—as allowed per DOE directives—from the requirement to measure all holdup. 
 
A former engineer having extensive CPP-601 processing experience was contracted to 
demonstrate the thoroughness of the prior cleanout efforts and to explain the difficulties 
of improving the holdup estimate.  Nonetheless, the existing estimate was refined by 
“acceptable knowledge” of the separations process, plant layout, and operating history.  
The estimate also included limited sampling and destructive analysis of solutions in 
selected process lines and the Rashig rings on an identified cell floor, together with the 
scanning of removed waste boxes.  Based upon that analysis, CWI was confident that the 
revised estimate was adequate for the insignificant and mostly unattractive SNM 
remaining, and that a deviation from the requirement to measure all holdup would be 
sufficient for terminating safeguards controls.  CWI argued that the already approved 
variance from physically inventorying holdup was further evidence that the holdup was 
inconsequential and need not be measured. 
 
CWI felt that an in-situ nondestructive assay (NDA) was totally infeasible, due the lack 
of a deployable NDA method having the capability to detect the comparatively weak 
uranium gamma ray among high background interference.  Even if NDA were possible, 
measurements of the generally inaccessible and congested process equipment (often 
located in confined spaces and accompanied with high radiation fields) presented a non-
commensurate health hazard to personnel.  Furthermore, by the provisions of the 
anticipated end state, the process equipment would be grouted in place, which made the 
removal of equipment for assay totally pointless.  Besides, the enclosing of process 
equipment within tons of grout would make the recovery of holdup virtually impossible, 
thereby reducing its attractiveness even further.  In addition to the technical difficulties, 
the limited financial and operational resources would not allow for a “traditional” 
termination survey. 
 
BEA Safeguards Objective: Remove/Measure Holdup 
During the processing era, BEA Safeguards had experienced an interactive and 
cooperative relationship with operations personnel and had not anticipated any resistance 
to the above listed requirements for decommissioning CPP-601.  In fulfilling their 



contractual obligation to DOE-ID and being subject to audit, BEA Safeguards felt bound 
to a conservative application of safeguards and was unalterably opposed to deviating 
from the measurement requirements.  Thus, BEA Safeguards focused on terminating 
process holdup per established MC&A protocol, which was interpreted to mean a formal 
determination of the attractiveness and quantity of all holdup via measurements. 
 
Some within BEA Safeguards did not believe that the grouted end state would be 
approved and argued that a technical estimate of holdup was acceptable while the 
variance from inventorying the holdup was in force.  However, now that CPP-601 was 
being decommissioned, the accuracy of both the assigned quantity and attractiveness of 
the holdup—although believed to be small and unattractive—became important.  
Granted, holdup would be difficult to quantify, but it had been done in dismantling and 
decommissioning other DOE facilities, with both Rocky Flats setting the prime 
precedent.  Besides, pockets of attractive material could have likely remained in CPP-
601, especially after four decades of processing concentrated HEU solutions through a 
convoluted and mainly inaccessible system of piping and tankage.  With the exception of 
capped off lines, the repeated flushes had undoubtedly diluted many of the contained 
solutions to the extent that they were at best attractiveness level E, but that assessment 
had not been validated, and the solutions in the capped off lines could likely have a 
higher attractiveness.  Furthermore, the suspected leaks in process lines within an 
identified cell could have caused concentrated uranyl nitrate solutions to drip onto Rashig 
rings located on the cell floor or to have adhered to the exterior of the process piping.  
Consequently, both the quantity and attractiveness of the holdup were unknown and 
could only be accurately determined through a comprehensive termination survey, as 
required for terminating safeguards controls.  Such a survey would involve either an in-
situ NDA of the SNM within all process equipment or the dismantling of process lines 
and vessels, and the collecting, measuring, and sampling of the recovered material for 
subsequent destructive assay (DA).  The NDA of the material adhering to removed 
equipment would also be necessary. 
 
DOE-ID Objective: Reach a Pragmatic Solution 
The DOE-ID security authority exercising oversight of both CWI and BEA leaned toward 
a pragmatic solution, while recognizing a responsibility to enforce DOE requirements, 
which allowed for the granting (or concurrence) of deviations.  DOE-ID concurred that 
the grouted end state would render the holdup even more inaccessible, thereby 
“effectively” converting the SNM to attractiveness level E and allowing for termination 
of safeguards controls.  Once the holdup was enclosed within tons of grout, any 
safeguards risks incurred through the use of engineering estimates would not differ 
substantially from those realized through measured values.  Consequently, with the 
informal concurrence the DOE Office of Environmental Management, DOE-ID approved 
CWI’s deviation (a variance) for terminating safeguards controls on the estimated process 
holdup.  The variance noted that engineering estimates, in lieu of measurements, was 
justified by 1) the estimated small quantity of holdup remaining, 2) the infeasibility of 
nondestructively assaying the holdup in a highly radioactive background, and 3) the 
potential safety and health hazards to personnel. 
 



With the approval of the variance, the holdup was not removed nor subject to additional 
measurement as part of decommissioning CPP-601 but is being permanently disposed in 
its existing configuration by grouting the process equipment in place.  However, NDA is 
being performed on those materials being removed from the facility. 
 
Resolution 
The approval of the variance caused BEA Safeguards to reevaluate the practicality of 
terminating controls through assaying a suspected inconsequential quantity of SNM held 
up in a large processing facility.  Despite the stated requirements, the Safeguards unit has 
since adopted a more pragmatic paradigm for decommissioning facilities, which aligns 
more with current DOE practice. 
 
The following lessons seemed to have surfaced as a result of this experience, most of 
which deal with the need for a clear statement of decommissioning objectives and an 
understanding of roles and responsibilities: 
 

1) Determine the Decommissioning End State.  Much of the energy in debating 
the measurement issues could have been saved if the end state had been known at 
the outset.  Grouting the holdup in place made CWI’s position more tenable, and 
the accompanying use of engineering estimates in quantifying holdup was granted 
by DOE-ID. 
 
2) Define the Role of Safeguards.  BEA Safeguards probably initiated the 
awkward working relationship under their presumption that as the MC&A subject 
matter experts, their interpretation of waste and termination criteria would be 
automatically accepted and applied by CWI.  Thus, BEA Safeguards assumed the 
role of regulators, whereas the actual charter for decommissioning CPP-601 
rested with CWI, under oversight of DOE-ID.  BEA Safeguards should have 
assumed more of an advisory role in achieving the anticipated end state, rather 
than waiting for management intervention to clarify that CWI was the “customer” 
and that the primary mission of BEA Safeguards was to assist CWI in 
decommissioning CPP-601. 
 
3) Recognize the Decision-Making Authority.  The issue of who was in charge 
and who had the authority over the MC&A program was blurred.  Both 
organizations asserted authority by taking significant liberties in interpreting the 
blanket master agreement, which was too generic to be effective. 

 
As a remedy to some of the identified misinterpretations, BEA Safeguards wrote a 
document defining the roles and responsibilities for future projects involving both groups.  
This document was approved by the CWI S&S Director and the DOE-ID security 
authority and has since been included as an appendix to the BEA MC&A Plan. 


