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ABSTRACT 

The types and quantities of solid uranium containing 
wastes anticipated from operation of the HTGR Refabrication 
Pilot Plant are described. 
high uranium content waste to Idaho for head-end reprocessing 
are discussed. Possible solutions to these problems are 
outlined, and areas requiring additional development work in 
the waste handling area are discussed. A solid waste policy 
for pilot plant operation covering reclamation of high 
uranium content waste by shipment to Allied Chemical Corpora- 
tion and recoverable storage of low level waste at ORNL is 
proposed. 

Problems associated with returning 

INTRODUCTION 

During operation of the HTGR Refabrication Pilot Plant, substantial 
quantities of solid radioactive waste products will be generated. The 
bulk of the material (from the point of view of grams of 233U) will be 
in the form of reject product material. In addition, a active fissile 
material will be present in process waste streams and will appear as 
contamination on combustible and noncombustible material removed from 
the cell. 

Our current thinking is that the alpha contaminated waste from TURF 
can be segregated into two categories: 
consisting primarily of reject product and Q.C. samples, and low level 
waste material whose total gamma activity 
that of 10 g of 233U containing 500 ppm 23qU 90 days old. 

high uranium content material 

er cubic foot is less than 

The National HTGR Fuel Recycle Development Program envisions the 
recycle of usable quantities of fissile material as a necessary portion 
of the overall fuel recycle dem0nstration.l 
recycle of large quantities of reject material processed beyond the resin 
loading step are available at ORNL, such recycle will require the transfer 
of reject material generated in the TURF facility to Idaho for repro- 
cessing. Accordingly, discussions were initiated with the Allied Chemical 
Corporation2,3 to determine what forms of material could be handled by 
ACC and what actions would be necessary at both installations to affect 
recycle of the high uranium content reject materials. 

Since no facilities for the 
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The purpose of this document is to summarize'the results of these 
discussions, to highlight certain problem areas which were uncovered 
as a result of the investigation and to describe the current solid waste 
handling policy for a active material generated in TURF to include recycle 
of certain materials to ACC for recovery. 

HIGH URANIUM CONTENT HASTE 

Table 1 below lists the average daily quantities of high uranium 

Of these materials, only the 
concentration reject material anticipated from the TURF product line 
based on our most recent  calculation^.^ 
coated particles, carbonized rods, and the occasional rejected fuel 
element are compatable with the ACC head-end equipment without further 
treatment. Those materials which contain hydrocarbons (e.g., the reject 
dried loaded resin, the green rods, and the epoxy impregnated rods) 

Table 1. Estimated Average Daily Production of 
High Uranium Content Waste Material 

Material Form g 233U/day Source 

Loaded and Dried Resin 247 Resin loading reject 
and samples 

Carbonized Resina 161 Resin carbonization 
reject and samples 

Converted Resina 12 Resin conversion reject 
and samples 

Coated Particles 5 30 Particle coating reject 
and samples 

Green Rods 

Carbonized Rods 

Reject Blocksa 

13 Reject rods, samples, and 
assay calibration 
standards 

11 QA samples 

12 Reject blocks 

Coated Particles and 18 Coating chamber scrapings 

Epoxy Impregnated Rods 0.15 Metallographic mounts 

U3O8 Ash 3 Sample inspection station 

Carbon and fritts 

a Routine production of this type of waste is not 
anticipated. Figures represent daily average but in fact an 
occasional infrequent large batch will have to be dealt with. 
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present problems, first, becausk the material might adhere to and gum up 
the head-end crushing equipment and, second, because incomplete combus- 
tion of the matrix material might lead to plugging of the dry filters on 
the downstream burners. The reject carbonized or converted but uncoated 
particles present a different problem in that the material is reactive 
in air. Consequ,ently additional processing is probably necessary before 
the material can be canned and shipped to Idaho. These problems have 
not been resolved. However, some potential solutions, most of which 
will require additional study and development work, are discussed below. 

Possible Solutions 

Several alternatives exist for converting the dried loaded resin to 

The reject resin could be accumulated 
a form acceptable to the head-end facility. In order of current 
preference, these are as follows. 
under inert atmosphere until the campaign is ended and then processed 
as a single batch through the carbonization furnace and reduced to an 
inert form in a controlled oxidation facility. Such a facility is not 
currently included in the plant conceptual design. 
exists that the reject dried loaded resin material can be stripped of 
uranium at TURF by contacting it with nitric acid. 
this exchange is not currently included in the conceptual design nor 
is the efficiency of the resin stripping process known. 
the stripping process would have to be efficient enough to allow the 
residual material to be treated as low level waste. A third alternative 
would be to process the resin through the carbonization and coating 
steps to convert the material to coated particle form. The effects of 
these operations on plant throughput and process costs will need to be 
evaluated if any of these options is considered. 

The possibility also 

Equipment to affect 

To be effective, 

Green rods can be converted to a form acceptable to ACC either by 
dissolving the matrix material and reclaiming the coated particles or 
by carbonizing the rods. 
ing furnace, e.g., the coating or carbonization furnace, using special 
boats, or in a separate piece of equipment designed for that purpose. 
Implementation of either alternative will require additional study and 
development work. 

Carbonization could be done either in an exist- 

The amount of fissile material contained in the epoxy metallographic 
mounts is small enough (0.15 g/day) that this material can be included 
in the archive sample can. This option will be implemented. 

The reactive carbonized and converted particles present a special 
problem. Normal plant operation currently envisions no product upgrading 
after the carbonization or conversion steps and hence no reject material. 
Hence, during normal operation only the 6 g of this material per day 
which is extracted from the cell as samples will have to be dealt with. 
It is felt that this amount of material can be reduced to a nonreactive 
state by controlled oxidation in the sample inspection station prior to 
sending it to the reject material waste can. Some development work to 
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design equipment to achieve this will be needed. 
be included to handle the situation when a whole batch of this type of 
material is rejected. Such situations would arise, for example, if 
the coating furnace failed after the conversion step but before the 
buffer coating was applied, or if the carbonization furnace malfunctioned 
part way through a cycle. 
much as 3 kg of 233U would have to be dealt with. 
decision is made to carbonize the reject dried loaded resin (see above), 
material containing approximately 250 g of 233U will have to be dealt with 
daily or in an accumulated lot at the end of each campaign. 

However provisions must 

In such situations, material containing as 
In addition, if the 

Possible options include storage of the material in special hoppers 
under an inert atmosphere until such time as.it could be rendered non- 
reactive by controlled oxidation in a special facility or until a buffer 
coat could be applied. 

No facility is included in the current conceptual design for con- 

A third alternative 
trolled oxidation of the carbonized and converted material. A development 
effort will be required to implement this option. 
is to can the material under inert gas at a special canning station and 
ship it as is to ACC. In this case, the head-end facility would have to 
incorporate appropriate equipment for uncanning and handling the reactive 
material. In addition, problems associated with the shipment of high 
level pyrophoric waste would have to be solved. Under current operating 
restrictions, this alternative does not appear attractive. 

Proposed High Uranium Concentration Solid 
Waste Handling Policy ' 

In view of the problem areas discussed above, it is not possible 
at this time to completely specify the quantities and forms of all high 
uranium content waste material which will be recycled to ACC for reclama- 
tion. Those material which are compatable with the head-end facilities at 
ACC, i.e., coated particles and carbonized rods, will be doubled canned 
in the reject material waste containers shown in Fig. 1, assayed for 
fissile content, and shipped to Idaho. No segregation of material will be 
done. 

Additional development work is necessary to determine the impact that 
conversion of the remaining types of high uranium content waste to forms 
acceptable to the head-end equipment will have on the overall TURF 
demonstration program. These studies will be undertaken. If such con- 
version can be accomplished with minimal effort or if such conversion 
appears a necessary and integral part of the demonstration, then the 
necessary equipment will be incorporated and the converted material will 
be included with that already destined for Idaho. 
await the results of the proposed studies. 

These decisions must 
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LOW LEVEL WASTE 

It is currently anticipated that the remainder of the contaminated 
solid waste will consists of material containing sufficiently low 
concentrations of uranium and other alpha active isotopes to allow it all 
to be lumped in a single low level waste category. This material will be 
further segregated into combustible and noncombustible categories before 
canning. 

The low level combustible wastes include material generated during 
normal hot cell operation (e.g., manipulator boots, cloth wipes, etc.) 
and process related material peculiar to the fuel fabrication process. 
This latter material will consist of low level carbon-uranium mixtures 
which will be generated as a result of replacement of graphite furnace 
internals and clean out and solidification of furnace off-gas scrubber 
solvent recovery system. 
various types of combustible low level waste in the TURF facility. 
noted, however, that in a commercial integrated reprocessing and refab- 
rication plant, the low level combustible waste would most probably be 
processed in a common low level waste incenerator. 

No attempt will be made to segregate these 
It is 

It must be emphasized that additional development data are necessary 
before all quantities and forms of the low level waste can be completely 
specified. For example, the amount of material lost due to furnace 
blow over during the carbonization process is unknown, as is the eventual 
form that this material assumes after contact with the scrubber solution. 
Thus, construction and operation of prototype development equipment is 
necessary before the fissile content of the solidified waste from the 
offzgas scrubber traps can be quantified. Also, additional information 
is needed on the quantities of material adhering to coating furnace fritts 
and liners. 

Table 2 indicates the currently estimated quantities of the various 
types of low level waste material which will be generated daily during 
TURF operation. Neither O W  nor ACC has facilities for recovery of 
fissile material from combustible low level waste in the quantities 
anticipated. Accordingly, it is our intention5 to contain both this and 
the noncombustible material appropriately for dfsposition in a retrievable 
storage facility. 
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Table 2. Estimated Daily Production of Combustible and 
Noncombustible Low Level Waste 

Material Form Quantity 
f t /day 

Manipulator Boots 1.0 

Miscellaneous Combustible 9.0 
(includes coating furnace 
fritts and liners) 

Soot from Solvent 
Reclamation 

0.6 

Broken Equipment, Tools, etc. 1.0 
(Noncombustible) 
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