








and smearing of the inside of the tank for pulse height
analysis (PHA).

Engineering and administrative controls were used
to keep the exposure to the workers and work area
ALARA. A certified glove bag was used to control
contamination and airborne activities during sampling
and smearing inside of the tank; a certified hut
(60'x120’x14") was used as a backup to the glove
bag to ensure contamination and airborne activity
was not spread to outdoor environment. The large
containment hut was built to cover the trailer and

an HVAC system was installed on the containment
hut to help reduce the temperature and humidity
inside of the hut (See Exhibit 4-15). In addition,
remote electronic personnel dosimetry was used

for monitoring workers exposure during sampling
activities. Other concerns to consider were the
potential for insects such as wasps and small animals
living between the tarp layers and the heat stress,

as the work was being performed during the hottest
months of the year.

Exhibit 4-15:
Containment Hut with HVAC System

Electric scissors were obtained to reduce the time
required to remove the numerous layers of tarps and
wrappings on the trailer. The tarps/plastic coverings
on the trailer were removed in small sections, layer by
layer. Radiological protection department surveyed
under each layer prior to its removal until the entire
trailer was exposed. A glove bag was installed over
the access hatch and the trailer was opened (See
Exhibit 4-16).

The extended devices developed for sampling worked

as designed. Workers were able to obtain samples of
the residue remaining inside of the tank, and perform
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Exhibit 4-16:
Glove Bag

smears for waste analysis. Once all of the samples
were obtained, the tank hatch was closed, the glove
bag and hatch area decontaminated, and the glove
bag was removed.

The expected dose for the work was estimated to be
190 person-mrem, but due to the ALARA techniques
used the dose was reduced to 18 person-mrem. The
use of engineering and administrative controls allowed
contamination levels to be maintained to <200 dpm
/100cm2 alpha and <100,000 dpm/100 cm2 beta-
gamma inside of the hut, and <20 dpm/100 cm2 alpha
and <200 dpm/100 cm2 beta-gamma to surrounding
areas outside of the hut and contamination area
boundaries. Airborne levels were maintained below 4
DAC-Hrs for fission products/ PU, inside of the hut and
outside of the hut.

The samples were obtained and the trailer was
deconned successfully. No spread of contamination
occurred inside or outside of the hut. The workers
exposures were maintained below the estimated goals.
The samples obtained will allow a path forward to

be developed to proceed with disposal plans for the
trailer and lead shielding.

4.2.4. Tank 51 Telescoping Transfer Jet Repair

The mission statement for the repair Tank 51
telescoping transfer jet was to ensure a continued
sludge feed for the defense waste processing facility.

The telescoping transfer jet developed a steam leak on
the lower stuffing box on the steam supply leg of the
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jet. This steam leak rendered the jet inoperable. The
management team determined that to repair the jet
in place, by repacking the stuffing box, was the best
option.

This activity was performed on a previous telescoping
transfer jet in Tank 51 in 2003. During the repair
activity, dose rates on the jet were 41 rem/hr extremity,
2.5 rem/hr skin and 250 mrem/hr whole body.
Personnel exposures during the repair activity in 2003
for Tank 51 telescoping transfer jet totaled 183 mrem
whole body. The highest individual whole body dose
was 119 mrem, and the highest individual extremity
dose was 3.7 rem.

Since 2003, the Tank 51 waste (feed for defense waste
processing facility) has contained higher and higher
concentrations of radioactivity. Currently, the Tank 51
Cs-137 concentration is 24 times higher and the Sr/Y-90
concentration is 5 times higher than in 2003. Also in
2011, a slurry pump was removed from the Tank 51

B4 riser and the dose rates reported through layers of
plastic on the pump were 200 rem/hr extremity, 82
rem/hr skin and 1 rem/hr whole body.

Radiological engineering performed a dose analysis
on the jet in the tank using dose rates from the 2003
jet repair, the dose rates from the 2011 slurry pump
removal (considered bounding), and time and motion
data from maintenance, construction, operations

and radiological controls. These analyses generated
estimated dose and stay times for hands on tasks.
Since the estimated doses were high, the management
team decided to limit extremity exposure to 16 rem
and whole body to 200 mrem. Based on these dose
targets and the analysis, it was determined that

the jet could not be repaired with a direct hands

on approach. The management team challenged
maintenance to demonstrate that they could perform
the work at 18” from the stuffing boxes. This would
require extended tools, keeping the workers hands no
closer than 18”. Based on expected dose rates, it was
determined that personnel could work for 15 minutes
at 18” before reaching the established dose target.
Operations performed a series of internal and external
flushes on the jet. Maintenance fabricated extended
flush wands that would allow the operators to reach
several feet below the stuffing boxes. The first external
flush was with flush water only to remove residual

salt material accumulated on and around the stuffing
boxes. Several sequential external washes were

4-10

performed by spraying (with a garden sprayer) a coat
of caustic industrial cleaner that was allowed to soak
for up to 30 minutes prior to being flushed off with
water. This was done in an effort to remove or reduce
the thin film of residual material adhered to the jet.

Shielding would be developed to include rubber
gloves, tungsten gloves and leather gloves, coupled
with a polycarbonate resin thermoplastic shield
between the jet and the workers. This shielding plan
would be tested when the jet was raised with an array
of dosimetry placed inside and outside the shield and
dosimetry with and without the gloves. The pre-job
collective dose estimate was 200 person-mrem and the
actual collective dose measured 102 person-mrem.

4.2.5. Disposition of Two Separation
Equipment Development (SED) Legacy Boxes

Equipment used to process nuclear material had been
stored inside wood and metal boxes in the Separation
Equipment Development (SED) facility since the
operating process was shut down in 1978. Reclaiming
the materials would require opening the metal/
wooden boxes, sampling and removing material inside
of the equipment, and repackaging the accountable
material and waste items for disposal.

In the planning preparation phase, X-rays were taken
of the boxes in an attempt to identify the contents of
the box. Numerous planning meetings and reviews
were held and a JSRWP, ALARA review, work
instructions and procedure were developed. FRAT
and FOSC reviews were held to verify that work was
ready to proceed.

In addition, tools were fabricated for tilting the box,
allowing easier removal of items on the bottom of the
box.

The airborne radioactivity risk was the spread of
contamination, exposure to the workers, potential
sharp objects identified through x-rays, weight

of equipment hindering work in glove bag, the
unknown condition of the items in the boxes, and
disturbance of the materials inside of the equipment
that could increase the possibility for the spread of
contamination, and the creation of airborne activity.

Engineering controls were used to keep the exposure
to the workers and work area ALARA. Some of
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these were; a certified glove bag used to control
contamination levels, a certified hut used as a backup
to the glove bag to ensure contamination and airborne
activity was not spread to the room, extended tools
used to increase worker distance and reduce the
chance of encountering sharp objects, tungsten
sheeting used to wrap the sample bottles to reduce the
dose to the workers from the materials as they were
collected, two mock-ups of the evolution performed
prior to the start of the work to demonstrate the
effectiveness of the tools and equipment, and remote
electronic personnel dosimetry was used to monitor
the dose of workers as the work progressed.

Administrative controls were; a procedure and work
instructions for performance of the work, the “reader
worker” method was utilized to minimize time in

the area, a JSRWP was developed for the work, over
gloves fabricated for industrial protection were used
for protection if the workers had to place their hands
on a piece of equipment, fresh-air supplied hoods
were worn for protection against airborne activity
and for comfort due to the long duration of the work
evolution, and lead aprons were worn to reduce the
exposure to the worker.

The expected dose for the work was estimated to be
1.6 person-rems, but due to the ALARA techniques
used the dose was reduce to 0.137 person-rem; a
dose savings of 1.463 person-rems. Additionally,
due to the use of the engineering and administrative
control, contamination levels were maintained to
<1000 dpm/100 cm2 beta-gamma and 500 dpm/100
cm?2 alpha outside of the glove bag and airborne
levels were maintained below 4 DAC-Hrs for fission
products/PU inside of the hut.

The repackaging and disposal of the legacy nuclear
materials also eliminated any future exposure that
workers would have received when performing
routine work in the SED area.

4.2.6. A Block In-Cell Crane Replacement

The in-cell cranes are vital to the shielded cells day-to-
day operations. They are used to move heavy loads,
replace protective windows, replace HEPA filters in
the cells, and install equipment inside of the cells.

The A cell block crane had failed multiple times,
requiring pulling the in-cell crane for repairs. The
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crane would not operate in a north to south direction.
Because of the age of the crane and the inability to
obtain replacement parts it was decided to replace the
crane.

The planning phase included cell plugs or covers

that had to be pulled numerous times to take
measurements, and/or pictures of the old in-cell crane.
Multiple planning and review meetings, included a
FRAT, FOSC, and pre-job ALARA review, and a JSRWP,
ALARA review, and work instructions were developed.

Radiation exposure risk involved dose rates over the
open cell, dose rates during wrapping of the in-cell
crane, and the spread of contamination. The crane
could not be bagged until it was completely out of the
cell, and relocated away from the cell opening.

Engineering controls and administrative controls
were used to keep the exposure to the workers and
work area ALARA. Some of these were; the airflow
was verified going into the cell before the crane was
removed, an industrial penetrating oil was sprayed
on the in-cell crane as it was lifted out of the cell

to control contamination and airborne activity, the
remote electronic personnel dosimetry system was
used to monitor the dose of the workers as the work
progressed, and extended tools were used where
possible.

Prior to the start of work, the replacement crane
was set up in a clean area and performance tested
to ensure that everything was working, then after
being taken into the radiological area it was
checked again, to ensure that it was working prior
to installation. A low dose area was established by
radiological protection for workers who were not
actively performing a task. To prevent the spread of
contamination and reduce the workers exposure,

a containment bag was fabricated with flaps for
wrapping the crane. The flaps allowed the bag to
be held open using extended tools. This maximized
the workers distance for the majority of the wrapping
process with the exception of closing the bag.

The pre-job collective dose estimate was 1,240 person-

mrems and the actual collective dose measured was
186 person-mrem.
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4.3. ALARA Activities at the MOAB
UMTRA Project

The mission of the Moab UMTRA project is to relocate
mill tailings and other contaminated materials from a
former uranium-ore processing facility (mill site) and
from off-site properties known as vicinity properties

in Moab, Utah, to an engineered disposal cell
constructed near Crescent Junction, Utah. The scope
also includes active remediation of ground water at
the mill site (Moab site).

The Uranium Reduction Company constructed the
Moab mill in 1956 and operated it until 1962 when
the assets were sold to Atlas Minerals Corporation
(See Exhibit 4-17). Uranium concentrate (called
yellowcake), the milling product, was sold to the

U.S. Atomic Energy Commission through December
1970 for use in national defense programs. After 1970,
production was primarily for commercial sales to
nuclear power plants. During its years of operation,
the mill processed an average of about 1,400 tons of

Exhibit 4-17:
Moab site.

ore a day. The milling operations created process-
related wastes and tailings, a radioactive sand-like
material. The tailings were pumped to an unlined
impoundment in the western portion of the property
that accumulated over time, forming a pile more than
80 feet thick. The tailings, particularly in the center of
the pile, have high water content. Excess water in the
pile drains into underlying soils, contaminating the
ground water.

Overall concerns are gamma doses, Radon related
dose and inhalation of dust from the tailing resulting in
minor uptakes.

Project curtailment (three months) along with non-
operational time lowered the actual collective dose.
Dose rates were only slightly above the estimates.
Airborne levels for specific jobs were above 30% DAC
and the surface contamination was unchanged.

The total pre-job dose estimate for the project was
2,000 person-rems and the actual collective dose
measured was 1,056 person-rems.
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