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An overview of the successful techniques and equipment used 
in the decontamination and decommissioning of individual pieces 
of equipment, gloveboxes, services, laboratories, sections of 
buildings, entire buildings, and external underground piping, 
tanks, and soil in a highly populated residential area will be 
described and pictorially presented. 

*Mound is operated by Monsanto Research Corporation for the U.S 
Department of Energy under Contract No. DE-AC04-76-DP00053. 
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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



INTRODUCTION 

Mound is a Department of Energy installation located in 
Miamisburg, Ohio. The site (306 acres) is located in a 
residential/agricultural area of suburban Dayton, Ohio. The 
facility is operated by Monsanto Research Corporation for the 
DOE in support of weapons and nonweapons programs. 

Monsanto has been involved with radioactive operations since 
1944 and the resulting decommissioning operations since 1949. 
We are currently decommissioning four facilities that were used 
primarily for the processing and encapsulation of plutonium-238 
heat sources for various programs, such as the heat sources used 
in space applications (SNAP, PIONEER, TRANSIT, VIKING, and 
VOYAGER). 

The current multimil1ion/multiyear project involves the 
extensive decontamination and decommissioning (D&D) of inactive 
areas of four facilities: Plutonium Processing (PP) Building, 
Research (R) Building, Special Metallurgical (SM) Building, and 
Waste Transfer System (WTS). The project was initiated in 1978 
and is expected to be completed in 1996. 

2 
The PP Building is a two-floor (42,000 ft ) reinforced 

concrete and concrete block building built in 1967 to process 
plutonium-238. Approximately 90% of the building will be 
decommissioned for potential future reuse with the remaining 10% 
staying operational. 

2 
The R Building is a one-floor (54,000 ft ) concrete block 

and brick building built in 1948 to research, develop, and 
process various isotopes. Approximately 10% of the building is 
being decommissioned for current and potential reuse with the 
remaining 90% staying operational. 

2 
The SM Building is a one-floor (17,300 ft ) 

steel-frame-with-curtain-wal1s building built in 1960. A 
one-floor (5,700 ft ) concrete block addition was built in 
1965. The building was used for process development, 
processing, and recovery of plutonium-238. Complete removal of 
the building, auxiliary buildings, and surrounding contaminated 
soil is planned. 

The WTS was an underground liquid waste transfer system 
built in 1967 and consisted of two underground lines (2,565 ft 
each) buried from 6 to 17 ft below ground and a one-level 600 
ft concrete block lift station (Building 41) with two 
underground tanks. Complete removal of the building, tanks, 
underground piping, and surrounding contaminated soil is in 
progress . 



The total project (PP, R, SM and WTS) involves the removal 
of 1,700 linear ft of gloveboxes; 930 linear ft of conveyor 
housing; 2,565 linear ft of dual underground liquid waste 
lines; and associated contaminated piping, services, equipment, 
structures, and soil. Estimated waste volumes generated by the 
decommissioning project are: 1,256,000 ft <100 nCi/g of 
Pu-238 and 111,000 ft >100 nCi/g of Pu-238. 

Extensive D&D includes cleaning and removal of internal 
glovebox equipment and services, removal of gloveboxes, removal 
of associated laboratory equipment and services, structural 
decontamination, and disposal of wastes from the PP and R 
Buildings. Contamination in the inactive areas is reduced to 
an "as low as reasonable achievable" (ALARA) level, and 
remaining contamination is permanently sealed so that the areas 
can be reused with minimal restrictions (restricted release). 

The final exposed average contamination levels in these 
facilities after decontamination and sealing will be: 

2 
Wipe - <20 dis/min/100 cm 
Direct - <1500 dis/min/100 cm 
External Radiation - s i mr/hr at surface 

These levels are being normally met (except for cracks and 
crevices) before sealing. Unrestricted release was not 
considered since this would require demolition of the PP and R 
Buildings which are used for ongoing programs and could be 
reused for future DOE programs. Demolition would be required 
because of known and potential contamination (in structural 
members, underneath the facilities, and in cracks and crevices) 
and the inability to detect and remove this contamination 
without destroying the integrity of the structure. However, 
complete D&D was considered the only feasible approach for the 
Waste Transfer System, which is unusable because of previous 
leaks, and SM, which is not reusable because of below-floor 
contamination and the curtain-wall construction. 

As complete removal is planned for SM and WTS and 
respective surrounding contaminated soil, the soil 
contamination level should be able to be reduced to near 
unrestricted levels* (conditional release). 

*A level of 100 pCi/g is the goal of remedial action of near 
surface (first 12 inches) soil. A lower limit of 25 pCi/g is 
the goal for ALARA evaluations. DOE Order 6430 "General Design 
Criteria Manual". 



To date, all (1,700 linear ft) gloveboxes (with associated 
external glovebox equipment, piping, and services) have been 
cleaned, stripped of piping and equipment, sectioned if 
required, packaged, and removed from the site. Also, 
laboratory areas have been completed and are being reused by 
other DOE programs. In accomplishing this, there have been no 
significant radiation exposures or environmental releases. 

There are several unique characteristics of the current 
proj ect. 

- The site is in a residential/agricultural area; thus 
outside decommissioning activities are restricted. 
(Site boundary is as close as 300 ft). 

Normal operations continue in the PP and R Buildings, 
and in close proximity to SM and WTS; thus 
decommissioning activities are restricted. 

Most gloveboxes were two-level (operating level 
equipment level) and are larger than a standard 
ft x 7 ft shipping container. 

and 
4 ft X 4 

Although oversized shipping containers were used, some 
large gloveboxes required sectioning before packaging. 

All equipment, piping, and services must be removed from 
the gloveboxes before packaging (burial storage facility 
requirement). 

Three separate funding agencies within DOE (weapons and 
nonweapons) require coordinated funding and planning. 

Contamination involved is primarily plutonium-238, a 
high-specific-activity transuranic isotope (16.8 Ci/g) 
requiring special personnel protection and waste 
packaging. 

The WTS underground lines (and associated contaminated 
soil) were located up to 17 ft below the surface on 
hilly (up to 140-ft elevation change within a distance 
of 600 feet) terrain which required special excavation 
procedures. 

Weather conditions (wind, rain, snow) and temperatures 
(typically -10°F to 100°F) restrict outside 
decommissioning activities. 

All radioactive waste must be shipped for off-site 
burial. 



As a result of these unique characteristics and our 
previous experience in decommissioning facilities, several 
techniques were developed in each of the following areas: 
planning, exposure control, contamination control, equipment 
removal, structural decontamination, and waste packaging. 

PLANNING 

Direct management involvement and commitment in the 
decommissioning project starts at the director level and 
continues down to the D&D Management Team. The interdepartment 
Management Team consists of a representative from each of the 
major D&D functions: Program Management, Operations, Project 
Engineering, Maintenance, Technical Support, and Environmental, 
Safety and Health Physics. This matrix Management Team 
formally meets with the involved Directors on a monthly basis 
to discuss status, accomplishments, problems, and plans. The 
Team also meets quarterly with the DOE Area Manager and his 
staff. This is in addition to the normal weekly and monthly 
written reports sent to management and the DOE. 

In addition to the formal monthly, quarterly, semiannual, 
and annual reviews of D&D plans by MRC directors and DOE 
management, plans are formally reviewed weekly in each of the 
major D&D areas by direct supervisors; as well as special 
planning sessions held for unusual decommissioning activities 
along with prejob conferences with the personnel who will be 
performing the work. 

Decommissioning activities are controlled by using special 
work permits such as the "Radiation Control Area Maintenance 
Permit." This permit requires interdepartmental review and 
approval to ensure that jobs are thoroughly preplanned, 
adequate training and safety analysis have been performed, and 
proper precautions are being taken. 

Special procedures are required for any unusual 
decommissioning operation not covered by existing work 
procedures. These procedures require interdepartmental review 
and approval. In addition, special training is required for 
any new complex techniques employed. For critical operations, 
a "mock-up", or nonradioactive test, is made prior to actual 
operations. 

The D&D planning efforts include quality assurance and 
other control methods to ensure adequacy, consistency, change 
approval, and reporting. Operations are routinely audited by 
Environmental, Health and Safety, Quality, Financial, and 
Management representatives within the company, by an 
independent DOE contractor, by DOE Area and Field Offices, and 
by DOE Headquarters. 



The use of computerized project management and scheduling 
programs ("Quicknet" and Project/2") facilitate activity and 
resource scheduling for complex projects. 

Another planning aid has been the use of exception and 
trend reporting to increase management awareness and response 
to potential problem areas. These reports cover such areas as 
radiation exposures, effluents, safety performance, milestone 
status, and cost versus budget. 

One area of planning has been personnel resources. 
Whenever possible, use is made of personnel with prior 
operations experience, personnel experienced with 
decommissioning operations (including consultants and offsite 
contracts), and personnel experienced with plutonium-238 and 
other radioisotopes. For new personnel, intensive training and 
certification are required. Frequent retraining orientations 
and seminars are presented to operations personnel to reaffirm 
established techniques and demonstrate new techniques. 

EXPOSURE CONTROL 

Again, as in planning, direct management involvement and 
commitment in exposure control start at the director level in 
the Executive Safety Committee's commitment to keeping 
exposures and effluents "as low as reasonably achievable" 
(ALARA). ALARA goals are set yearly after an interdepartmental 
review and evaluations. Monthly trend and exception reports 
indicate potential problem areas for management review and 
follow-up. 

A key part of planning for any D&D activity is exposure 
control. This planning for exposure control includes training 
and selection of experienced personnel for critical activities, 
communication of known or suspected hazards, analysis of 
hazards, procedure review, contamination control precautions, 
work permits, adequate monitoring, and reporting. 

Specific exposure control equipment and techniques include 
remote operations (including long-handled or remotely operated 
tools and equipment); portable and personnel shielding 
(including lead-loaded gloves and aprons); respiratory 
protection (full-face mask and supplied-air suits); protective 
equipment (clothing, portable enclosures, local exhausters, 
contamination fixatives); and special techniques for 
contamination control, equipment removal, structural 
decontamination, and waste packaging (see appropriate section 
for additional details). 



Exposure monitoring is accomplished with both in situ and 
personnel Thermoluminescent Dosimetry (TLD) (including 
extremities), industrial hygiene monitors, selective 
plutonium-238 air monitors, fixed position and personnel air 
samples, alpha/gamma/neutron instrumentation and measurements, 
and personnel bioassay samples (nosewipes, urine, blood, 
sputum, fecal, and whole-body counting). 

CONTAMINATION CONTROL 

After as much of the radioactive material as possible is 
removed from gloveboxes, equipment, and piping by standard 
cleaning and flushing techniques; temporary enclosures, 
fixation, and ventilation become the primary means of 
contamination control during subsequent removals. 
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Contamination fixation is used during glovebox, equipment, 
and piping removal after conventional decontamination methods 
cease to further reduce contamination levels. The fixation 
agent used depends on the application and includes light water 
misting, strippable paint, and urethane foam. 

A light water misting is used to contain dusting or to 
clean in areas which could not be cleaned prior to breaching. 

Strippable paint is used primarily on contaminated building 
structures as a temporary fixation until final decontamination 
can be accomplished. 

Fire-retardant urethane foam is used as a fixative inside 
gloveboxes after equipment, piping, and services are removed, 
and the interior surfaces are cleaned. This fixative minimizes 
potential contamination spread during later glovebox 
separation, packaging, and shipment. Strippable paint is not 
used because of potential long-term radiolysis of the paint 
inside gloveboxes. In addition, only a thin layer (1-2 in.) of 
foam is used to minimize future potential waste-reprocessing 
problems at the burial, or storage, facility. 



Urethane foam is also inserted at separation points in 
large diameter piping to provide a contamination barrier during 
subsequent cutting. 

A third use for urethane foam is as a shoring material in 
waste packages (primarily at the four corners, middle of the 
side, and top). Again, a small amount of urethane foam is used 
to minimize future potential waste-reprocessing problems at the 
burial, or storage, facility. 

Existing building and/or portable ventilation systems are 
used to contain contamination. Portable HEPA-filtered 
ventilation systems are used primarily for temporary enclosures 
and range in size from 25 to 1500 ft /min. 

A minimum three-zone concept is also used in contamination 
control. Each zone represents a certain level of contamination 
and resulting protection. The first zone is the immediate work 
area that needs the highest level of protection (air flow, 
personnel, and controls). The second zone is a buffer zone or 
airlock, and the third zone is the noncontaminated or 
low-potential zone. The first zone is normally the enclosure 
being breached, and the second and third zones are plastic 
enclosures with the room area being an additional zone. 

Administrative control levels are set for airborne and 
removable contamination, and gamma/neutron radiation in work 
areas. If the control levels are exceeded, then work is 
stopped until the levels have been reduced. 

EQUIPMENT REMOVAL 

Equipment, piping, and services must be removed from the 
inside of all gloveboxes (burial facility requirement). 
Because most of the gloveboxes contained two levels (standard 
operating level and an isolated lower equipment level in the 
glovebox well), equipment removal required personnel to enter 
the glovebox well (a highly contaminated atmosphere) from the 
rear to clean, disconnect, and remove equipment. A plasma 
cutting technique was developed to cut out sections of the 
operating glovebox floor to gain access to the equipment well 
to eliminate the need for initial personnel entrance. All 
plasma cutting was performed using the standard glovebox 
gloves. 

Plasma was chosen for cutting because the resulting smoke 
generation is much less than that generated by a standard 
cutting torch (thereby reducing the particulate accumulation 
and eventual plugging of the glovebox exhaust HEPA filters). 
In addition, there is not as much heating of surrounding metal 
(because of the faster cutting), and the resulting cut edges 
are not as jagged. 
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access is gained to the equipment well, piping and 
rvices are disconnected using long-handled tools, and 
uipment is moved (with glovebox hoists) in order to clean the 
uipment and glovebox well. Personnel then enter the well 
ia a ventilated enclosure) to remove the equipment. 

The equipment is then loaded and secured on a wooden 
platform (pallet) outside the glovebox (and inside a plastic 
ventilated enclosure which is collapsed around the platform for 
containment, thus eliminating the need for bagging). The 
equipment pallet is then loaded into a waste container. This 
precludes personnel from having to physically carry equipment 
to the waste container. 
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To separate piping external to the glovebox, several 
techniques are used depending on the potential for the spread 
of contamination. In low-potential cases, the pipes are cut, 
with damp rags and/or plastic bags used for containment. In 
high-potential cases, copper pipes less than 1 in. and 
stainless steel pipes less than 1/2 in. are cut, using a 
crimping tool, and capped. For larger pipes, a small hole is 
drilled, urethane foam is injected into the hole, and then the 
pipe is cut after the foam has cured. The cut ends can then be 
capped. Piping and other materials are reduced in length to 
fit in standard 4 ft x 4 ft x 7 ft waste packages. The 
internal surfaces of larger ductwork are painted (to contain 
contamination), separated, and cut in half (diagonally, 
usually) to efficiently fit inside standard waste containers 
(boxes). 

For transporting equipment, a variety of lifting devices, 
moving dollies, and hoists is used. In addition, the 
previously discussed equipment platform is used for 
transporting glovebox equipment to the waste container. 

STRUCTURAL DECONTAMINATION 

In the first step of structural decontamination, all 
unnecessary services (pipes, ducts, conduit) are removed (back 
to operating headers), and the resulting wall or ceiling 
opening is monitored, decontaminated, and sealed. In 
contaminated areas, false ceilings are removed, and concrete 
ceilings are sandblasted. 

In decontaminating walls, the first choice is removal 
because of void spaces. For poured concrete walls (especially 
bearing walls), the paint is removed using paint remover, 
general contamination can be mechanically removed, and isolated 
spots can be scabbled. 

In decontaminating floors, removal of the floor covering 
(and mastic) or paint removes most of the contamination. If 
the floor is still generally contaminated, a floor scabbier is 
used. If it is highly contaminated, removal of 1 to 2 in. of 
concrete is usually more efficient. Isolated contamination 
spots are then removed with a hand scabbier and vacuum 
sweeper. Total removal of the floor is used as a last resort. 

Door frames and doors are removed in highly suspect areas. 
If there is not a double door into large areas, a temporary one 
is installed to allow waste containers to be moved in and out. 
Floor drains are also removed. 



Since this type of work is very dusty, contaminated dust 
control is important. This dust is controlled using local 
exhausters, light water sprays, and immediate vacuum cleaning. 

Core samples of soil under first floors are taken to verify 
the condition of soil and remaining underground drain systems. 

If isolation of remaining contamination in cracks, 
crevices, and structural members is permitted, the first step 
is the documentation of the levels and location. The surface 
is permanently sealed, and a sign is posted on the exterior 
surface; again as a future reminder. 

A remotely-controlled, electrically-powered, robotic 
excavating machine (Brokk 250 "Mini-Max") was used to remove a 
reinforced concrete room in the SM Building and to remove the 
below-ground soil and concrete from Building 41. 

The use of an independent contractor to verify remaining 
contamination provides assurance of Mound's monitoring results 
and documentation for future reference and questions. 

WASTE PACKAGING 

A variety of waste containers is being used for the 
estimated 1,367,000 ft of waste to be generated by the 
project. Low level (LSA) waste is packaged in either 55-gal 
steel drums or plywood boxes. Most plywood boxes are 4 ft (W) 
X 4 ft (H) X 7 ft (L). If the waste has a high density, a 
half-box 4 ft (W) x 2 ft (H) x 7 ft (L) is used to lower the 
package weight. 

For transuranic (TRU) waste, a 20-yr retrievable package is 
used. Again, either boxes or 55-gal steel drums are used. The 
TRU 55-gal drum is fabricated of thicker steel than the LSA 
drum and contains a 90-mil high-density polyethylene liner 
(with a press-fit lid sealed with adhesive). 

The boxes used prior to 1986 were fiberglass-coated, 
heavy-construction, plywood boxes. In 1985, the use of steel 
boxes with a bolted lid, was initiated. 

The standard fiberglass/plywood boxes were 4 ft (W) x 4 ft 
(H) X 7 ft (L). However, a limited number of larger boxes were 
previously used to preclude the size reduction of many large 
gloveboxes. Three larger sizes were used with the largest 
being slightly less than 6 ft (W) x 9 ft (H) x 12 ft (L). 



A gamma scan and final fiberglassing facility (with a 
common turntable) was constructed to determine isotopic content 
and apply the final fiberglass seal on the box lid or sections 
of the box that were used for loading access. 

CONCLUSION 

Progress to date on the project has verified the importance 
of adequate planning (with flexibility for the unexpected), 
matrix organization for effective implementation and control, 
experienced and trained personnel with innovative abilities, 
frequent communications at all levels of management, management 
commitment to safety and ALARA exposures, contamination control 
techniques and equipment, variety of waste container sizes, 
adequate dollar and time contingency and independent 
verification of radiological conditions. 
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