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ABSTRACT 

The Map Tube Facility at Argonne National 
Laboratory - East (ANL-E) was used to temporarily store 
small, highly radioactive objects and waste materials. The 
facility contained 129 cast-iron pipes set vertically in a 2 1 
feet deep concrete monolithic structure. Deterioration of 
the unit allowed water to enter the pipes, carrying 
radioactive materials into surrounding soil and 
groundwater. Radioactive sediment and numerous small 
metallic objects were found in the pipes. 

Decontamination was undertaken to remove the 
radioactive water and sediment. The highly radioactive 
metallic objects were removed and characterized. Residual 
radioactivity was removed from the structure by removing 
each pipe from the concrete matrix through a deep 
concrete coring operation. Each 21 foot long pipe was 
removed from the concrete matrix as a single unit, lead in 
two joints in each pipe was removed and the cores were 
shipped to the DOE Hanford site for disposal. The coring 
operation successfully removed all residual radioactive 
material from the structure. 

I. INTRODUCTION 

The Map Tube Facility is located in outdoor waste 
processing area known as the 3 17 Area, located in the 
southern part of the &-E site. It consists of a 
monolithic concrete structure 13 feet wide, 28 feet long 
and 21 feet deep (19 feet of which is below grade). A 
series of 129 storage pipes of various diameters were cast 
vertically into the concrete structure. The pipes, 6 ,  8 and 
10 inches in diameter, were cast-iron, bell and spigot 

sewer pipe containing two joints sealed with lead, one 
near the top and one at the bottom. The pipes were used 
to store small, highly radioactive objects placed in metal 
containers. The containers were similar to tubes used to 
store maps and drawings, hence the name Map Tube 
facility. Objects stored in the facility included nuclear 
reactor components and assemblies, material samples, and 
irradiated metal objects. The objects were stored until 
disposed or used in research experiments. 

The facility was built in 1952 and was used until the 
early 1980s. After its use was discontinued, objects were 
removed from most of the pipes. Over the years of 
operation, the interiors of the storage pipes were 
contaminated to varying degrees as a result of waste 
storage containers breaking open or metallic objects 
corroding, releasing contaminants. In addition, one pipe 
contained an unknown highly radioactive object imbedded 
in two feet concrete. Reliable documentation on the nature 
of these objects could not be located. 

During its active life, the facility was covered by a 
removable roof. The roof deteriorated and was removed 
from the structure in the late 1970s. This, along with 
deterioration of the upper pipe joint, allowed rainwater to 
enter the pipes, accelerating corrosion of the objects and 
spreading contamination within the pipes. Corrosion of 
the pipes and objects resulted in the generation of several 
inches of sediment within each pipe. Deterioration of the 
lead filled joints and cracks in the surrounding concrete is 
thought to have permitted radioactive water to migrate out 
of the facility, contaminating underlying groundwater with 
low levels of tritium, cesium-137 and strontium-90. 
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In late 1993 ANL-E, the Department of Energy 
Argonne Area Office, and our contractor, the Energy 
Technology Engineering Center, operated by the 
Rocketdyne Division of Rockwell International, began a 
program of characterizing and cleaning up this facility. 
The purpose of this project was to prevent further releases 
from this unit by removing contaminated water, sediment 
and the remaining radioactive objects and removing 
residual radiological contamination inside the pipes. The 
construction of this facility made the removal of residual 
contamination a very difficult endeavor, requiring 
selective dismantlement of the entire structure. 
Demolition of the entire facility was not a viable option 
because of the presence of soil and groundwater, highly 
contaminated with hazardous organic chemicals, just north 
of the facility. Excavation of surrounding soil to remove 
the structure would have resulted in serious cross 
contamination problems, increasing the risk of worker 
exposure to hazardous chemicals and increasing the cost 
of waste disposal. 

11. DECONTAMINATION 

In the fall of 1993 the facility was characterized in 
preparation for the decontamination operation. All 129 
pipes were opened and surface radiation levels measured. 
The most highly radioactive pipes were inspected with an 
underwater video camera to determine the source of 
radioactivity. Highly radioactive objects were discovered 
in six of the pipes. Several pipes with high radiation 
levels were empty of objects. Underwater radiation dose 
rates near the objects were measured and smear samples 
and samples of water and sediment were collected and 
analyzed. The results indicated that exposure rates in 
excess of 40 R/hr were present near some of the objects. 
The objects were mostly unrecognizable sections of 
tubing, wires and pipe. One object was a hollow 
hexagonal tube containing 10 small diameters metal rods 
of unknown content. This object fit the specifications for 
an EBR-I1 reactor blanket assembly. Because of the 
physical similarity to a reactor fuel assembly, a careful 
safety review, including criticality calculations and 
preparation of a Safety Analysis Report, was performed 
prior to any M e r  contact with this object. This review 
process included seeking out several retired employees 
familiar with the EBR-11 reactor program to review the 
video images and other data. 

The activity present in the water, sediment and pipe 
interior was determined to be primarily cobalt40 and 
cesium-137,presumably from corrosion of irradiated metal 
objects stored in the pipes. The sediment was found to 
contain lead in excess of the TCLP limits, meaning that 
it would have be handled as mixed waste. The water was 

below TCLP limits but would have to be handled as 
radioactive waste. 

Based on this information the decontamination 
process was initiated. The pipe interiors were scrubbed 
with a stiff brush to remove loose contamination. The 
water was pumped out and disposed of in an on-site 
radioactive liquid waste evaporator. The interior of the 
pipes were then washed with a high pressure water spray. 
This water was also removed and evaporated. Sediment 
was pumped to drums and allowed to settle out. Clear 
water above the sediment was decanted. The remaining 
moisture in the sediment was absorbed and the sludge was 
packaged for disposal. 

Once the pipes were cleaned they were reexamined. 
Some pipes that were initially thought to be empty were 
found to contain small objects such as bolts, clamps and 
wires. These objects were removed with long reach 
manipulators and packaged with the sediment. 

Two pipes contained groups of metal rods, all about 
three feet long. A third pipe contained the hexagonal- 
shaped container in which rods were stored. The safety 
review conchded that the objects could be moved with no 
adverse impact, regardless of the contents. With the 
review complete, the removal of the objects was begun. 

Due to the relatively high exposure rates near the 
objects, remote handling techniques were employed. Long 
reach manipulators operated from a maniift were used to 
minimize worker exposure. The video camera was 
lowered into the pipe to assist in attaching the 
manipulators to the objects. The objects were lifted from 
the storage pipes and placed in secondary containers 
which were then placed in a shielded transport container. 
The objects were then shipped to an on-site hot cell for 
characterization. 

A fourth pipe contained the object that had been 
encased in concrete. With the water removed the exposure 
rate through the concrete was 600 mRem/hr. Efforts to 
remove and characterize this object were delayed until the 
pipe was removed from the facility. 

The removal of the water, sediment and objects 
greatly reduced the amount of contamination present in 
the pipes and permitted a more accurate assessment of the 
degree of residual contamination within the pipes. Nearly 
all of the pipes exhibited some degree of smearable 
contamination. Twenty seven of the pipes were 
contaminated enough to generate elevated radiation 
exposure levels within the pipes, several reading over 500 
mRem/hr. Since the residual contamination levels were 
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high and the integrity of the two pipe joints was 
questionable, possibly concealing further contamination, 
it was determined that the facility could not be 
decontaminated without completely removing the pipes 
and pipe joints. This would require partial dismantlement 
of the structure. 

III. DISMANTLEMENT 

With the decontamination complete the dismantlement 
operation was begun. A schedule was established which 
permitted the most highly contaminated pipes to be 
removed first. Each of the pipes was fitted with an 
internal lifting device consisting of a steel bar attached to 
a cable. The lifting eye of the cable extended beyond the 
top of the pipe and the pipe was filled with grout. In 
addition to providing a lifting point, this device provided 
additional structural strength to the fragile cast-iron pipe. 

A concrete coring rig was used to cut each pipe from 
the concrete matrix. Each pipe was cut from the structure 
in one continuous 21 foot long coring operation through 
solid concrete. The loose core was then lifted from the 
concrete matrix. Figure 1 is a sketch of the core removal 
operation. 

Lifting Device - 
I- 

Storage Pipe A 
Concrete Matrix 

Figure 1 - Pipe Coring and Removal 

Since the two pipe joints extended approximately two 
inches beyond the outside diameter of the pipe, it was 
necessary to use a custom made core tool larger than the 
outer diameter of the pipe. This resulted in the removal of 

the entire pipe and several inches of surrounding concrete. 
To reduce waste quantities, the core diameter was selected 
to minimize the amount of concrete removed along with 
the pipe. Careful control of the coring operation was 
required to prevent the core tool from cutting into the pipe 
or joint. 

The coring operation was generally very successful, 
however, significant problems were encountered early in 
the process. After the first few attempts resulted in the 
coring bit cutting open the pipes near the base of the 
structure, releasing radioactive material and finely divided 
lead particles into the cooling water loop, it was 
determined that the pipes were not exactly vertical, but 
were off-plumb by as much as four inches. Attempts to 
angle the coring operation to coincide with the angle of 
the pipe were unsuccessful. Coring at an angle appeared 
to accentuate the normal drifting of the tool, making 
accurate cuts impossible. It was finally determined that the 
most effective approach was to drill vertically, off setting 
the rig at the surface to compensate for the off-plumb 
nature of the pipes. The original coring rig was too light 
to withstand the stress of such a deep coring operation 
and was unable to maintain the orientation of the core. To 
improve the control of the coring operation, a larger 
coring rig was brought in. 

Since the top of the Map Tube Facility is 
approximately two feet above ground, the rig had to be 
elevated on a mobile platform which extended out over 
the facility, allowing the rig to reach all 129 pipes. The 
mobile platform also allowed us to move the rig when the 
ANL-E Waste Management crew needed to gain access to 
nearby vaults using a traveling bridge crane which passes 
over the Map Tube Facility. 

The diamond tipped coring bit operated under a 
constant flow of drilling water to cool the bit and cany 
away concrete fines. As a result, a large amount of water 
and concrete fines were generated by the coring operation. 
On several occasions, the coring tool encountered voids 
within the concrete and buried objects such as pipes and 
other metal debris. Encountering these obstacles resulted 
in loss of cooling water flow which damaged the cutting 
tool. Approximately 10 of the 129 cores had to be 
temporarily abandoned and grout injected in the core hole 
to fill the voids. Once the grout hardened the pipes were 
cored. 

Once coring was complete, the pipe and surrounding 
concrete were extracted from the concrete matrix and 
moved to a staging area for processing. The pipes were 
disassembled to remove the lead from the joints. To 
contain airborne contamination from this operation, the 
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ends of the pipe were placed in a tent equipped with a 
high efficiency particulate air filter system. The pipe 
joints were broken manually and the lead removed. The 
lead was packaged and disposed as radioactive mixed 
waste. The pipes and surrounding concrete were triple 
wrapped in 15 mil reinforced plastic and prepared for 
shipment. Concrete rubble and miscellaneous debris was 
packaged in drums and bins. All of the low-level and 
mixed radioactive waste was sent to the DOE Hanford 
Facility for disposal or storage. 

The pipe containing the encased radioactive object 
was cored and lifted to inspect the outer surface. The pipe 
was removed to a remote section of the project site. A 
detailed survey of the concrete surface was performed and 
exposure rates delineated. The highest exposure rate 
through the side of the pipe was 280 mRem/hr. Upon 
review of the survey results, the pipe was cut four and a 
half feet from the bottom. The piece with the object was 
covered with lead blankets and sent to one of the hot cells 
on-site for further examination. 

The other objects were determined to be irradiated 
metal with Ni-63 being the primary contaminant. The rods 
inside the hex-shaped container were hollow and 
registered no appreciable activity. The source of activity 
in the container itself, registering 50 R/hr at the surface, 
has not yet been identified. 

Approximately 80 cubic yards of concrete fines were 
generated from the coring operation. After settling, the 
fines formed a dense paste-like material which cannot be 
disposed of until successfully passing the paint filter test. 
Because very small amounts of contamination were 
released when the drill sliced through pipes or pipe joints, 
50 cubic yards of the fines contained extremely low but 
measurable amounts of cesium-I37 and cobalt-60, 
requiring that the entire amount be disposed as radioactive 
waste. The remaining 30 cubic yards were determined to 
be clean and will be landfilled as soon as it dries to a 
point where it passes the paint filter test. The fines were 
spread out in staging areas to allow natural air drying and 
should be ready for disposal next spring. 

IV. CONCLUSIONS 

The project was successfully completed in late 
October, 1994, within budget, ahead of schedule and with 
minimal worker exposure. All 129 pipes were removed 
and shipped to Hanford. The concrete monolith, with 
pipes removed, will remain in place until the surrounding 
soil and groundwater, which is heavily contaminated with 
volatile organic chemicals from an unrelated nearby 
facility, can be fully characterized and cleaned up. 
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