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ABSTRACT 
The objective of Mound Laboratory1 s Decontamination and Be~ 
cosmissioning (D&D) projects has been the effective termina
tion of radioactive material processing facilities with no 
significant personnel exposures or environmental releases. 
This objective must be met with available resources and 
manpower. 

Mound has effectively decontaminated and/or decommissioned 
four major facilities in the 1949 through 1973 time period. 
Many minor areas were also decontaminated and/or decommis
sioned during this period. The major D & D projects involved 
the following isotopes: polonium-*210, radium-226* actinium-
227, and plutonium-238. 

To achieve a D & D status, Mound has employed several control 
and decontamination techniques such as: "Navy Cocooning"* 
entombment, removal, foaming, bagging, tents, chutes, port
able exhausters, dry ice, vents, bubble suits, three-zones* 

*Mound Laboratory is operated by Monsanto Research Corporation 
for the U« S. Energy Research and Development Administration 
trader Contract No. E-33-1-GEN-53. 
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fire watches, painting and sealing, in-line cleaning, high 
pressure water blaster, and chemical cleaning. 

2 



A SUMMARY REVIEW OF MOUND LABORATORY'S EXPERIENCE IN 
D & D OF RADIOACTIVE FACILITIES, 1949-1973 

J. M. Garner & W. P. Davis 
Introduction 
Mound Laboratory has completed four major Decontamination and 
Decommissioning (D & D) projects of ERDA facilities over the 
years in addition to several minor D & D projects. 

The four major D & D projects were: 
1. Two polonium-210 processing facilities. 
2. A radium-226 and actinium-227 processing and waste 

disposal facility. 
3. A plutonium-238 processing facility. 
4. A third polonium-210 processing facility. 

The details of these four major projects are described in the 
following sections. 
Polonium-210 Facilities 
Units III and IV were used to process polonium-210 from 1944 
through 1949. l ,z Unit III contained approximately 35,000 ft.: 

of contaminated floor space and was Decontaminated and Decom
missioned from 1949 to 1950 under the direction of AEC/Oak 
Ridge by conventional scrubbing and removal techniques. The 
main building was returned to the original owners (the Dayton 
Board of Education) in 1950. The outer smaller buildings 
were removed (including footer), and the area was backfilled. 

Unit IV was approximately 16,000 ft.2. The building was 
decontaminated as much as possible by conventional scrubbing 
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and removal techniques. The structure and footer were then 
removed, and the area was backfilled. The site was returned 
to the original owner (the Talbott family) in 1950. 

Monitoring included air samples3 wipe and direct contamina
tion surveys, water and urine samples* End results of D & D 
was N/D (nondetectable) removable alpha and less than 5 x 103 

dis/min/100 cm2 fixed alpha (5 x 10s* on Unit III) . Followup 
surveys shows N/D due to the short (138-day) half-life. 

Personnel protection included clothing and respiratory (half 
and full face masks) protection. Clothing was basically two-
piece whites, coveralls, gloves, control shoes, shoecovers* 
and booties. 

Radium-226 and Actinium~227 Facility 
The S0Cave8f and associated waste disposal facilities were 
used to process radium-226 and actinium-227 from 1952 to 1954e 
The Cave and associated facilities contained approximately 
4,000 ft.2 of contaminated floor space and was D & D'd under 
the direction of the AEC/DAO by conventional scrubbing* 
removal, "Navy Cocooning", and entombment techniques. The 
D & D was performed during the 1955 through 1957 time period 
(equipment in "Navy cocoons" was on hold until 1957) with 
available manpower. A portion of the Cave structure (where 
high level material was processed) was entombed in 12 in. of 
concrete« The Temainder of the facility was decontaminated 
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to N/D removable and less- than 400 dis/min/100 cm2 fixed alpha 
contamination. This portion is now used for other programs. 

Monitoring included air samplers, radon sampling, wipe and 

direct contamination surveys, gamma surveys, and urine 
samples. 

Personnel protection included clothing and respiration pro
tection (half and full face supplied-air masks,, bubble suit)* 
The Mound-Synder supplied-air bubble suit was developed and 
used on this project. 

Flutonium-238 Facility 
The SM„Facility was used to process plutonium-238 for space 
programs from 1961 to 1968, 

The SM Facility contained approximately 15,000 ft*2 of con
taminated floor area (585 linear feet of gloveboxes) and was 
D & Dfd under the direction of the AEC/DAO office by employing 
several control and decontamination techniques such as: 
removal, foaming, bagging, tents, chutes* portable exhausters, 
dry ice* vents, bubble suits, three-Eones* fire watches, 
painting and sealing, in-line cleaning, high pressure water 
blaster, and chemical cleaning. The facility is now awaiting 
final disposition by ERDA* The D & D was performed during 
the 1968 through 1972 time period (work emphasis on later 
years). 
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Monitoring included air samplers, wipe and direct contamina
tion surveys, y~n surveys, soil and water samplers, nosewipes, 
urine samples, WBC, film badges, etc. The current contamina
tion level inside the facility is less than 10,000 dis/min/ 
100 cm2 removable alpha and less than 400,000 dis/min/60 cm2 

fixed alphac (Painting was not used.) 

Personnel protection included clothing and respiratory pro
tection. This protection includedt two-piece whites* 
coveralls, two-piece plastic suits, two-piece supplied-air 
bubble suits, shoecovers, booties, control shoes* head covers, 
and filtered and supplied-air respiratory protection« 

A Third Polonium-210 Facility 
The "Tn facility was used to process polonium-210 for com
mercial sale and space programs to 1972. 

The radioactive processing section was approximately 32,000 
ft.2 for two floors (236 linear ft. of gloveboxes) and was 
D & D?d under the direction of the AEC/DAO office by conven
tional scrubbing and removal techniques. The D & D was 
performed during the 1971 through 1973 time period. The 
facility is now used for both radioactive and nonradioactive 
work. 

Monitoring included air samples, wipe and direct contamina
tion surveys, y~n surveys, soil and water samplers, urine 
samples, WBC, film badges, etc. The area was decontaminated 
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to N/D removable alpha and N/D fixed. Painting was allowed 
only on surfaces less than 4,000 dis/min (decayed to N/D by 
end of project). 

Personnel protection included clothing and respiratory 
(filtered and supplied air) protection. 

Special Techniques 
Several techniques were found to be effective in controlling 
and reducing the spread of contamination during decontamina
tion and decommission work. 
• Equipment and structures contaminated with short half-life 

material were removed for storage at a controlled area 
until decay had reduced contamination levels to N/D. 

• Sealing equipment and structures were used for containment 
purposes. The Navy cocooning method was used in the 
earlier days, but has now been replaced with foaming. 
Other materials such as asphalt, concrete, and paint can 
be used on items that are to be discarded or are contami
nated with a short half-life material* 

• Containment can be achieved by using plastic bags and 
enclosures. These enclosures were especially helpful 
when working outside the building. 

• Temporary access methods such as a chute improved efficiency. 
• Portable exhausters such as Spencer turbines and large 

industrial vacuum cleaners with absolute filters provided 
added negative differential to small work areas. 
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• The use of dry ice to remove tile minimized the spread 
of contamination. 

• Small respirator filters were used as vents when equipment 
was foamed. 

• The Mound-Synder supplied-air bubble suit provided personnel 
with maximum respiratory and contamination protection. 

• The use of three separate zones of" contamination levels 
proved to be effective in contamination control. 

• A 24-hr, seven-days a weeks "fire watch" was provided on 
occasion to increase ability (in addition to automatic 
alarms) to detect potentially hazardous conditions. 

• In-line glovebox cleaning and separation of equipment 
proved to be very successful. Even high pressure washing 
can be used if the gloveboxes are not deteriorated. 

• A variable high pressure water blaster was used to reduce 
decontamination time. Wet sandblasting was used on a 
limited basis because of problems with lines and drains 
plugging. 

• Chemical cleaning such as paint removers and acid solutions 
also reduced decontamination time. Mechanical pa,int chip-
pers were used only on a limited basis because they were 
time consuming. 

The exact methods used for D & D work will depend on an 
evaluation of several, factors; half-life of contaminants, 
type, specific activity, quantity of contamination, the 
presence of other radioactive and nonradioactive contaminants, 
location, and desired end result. 
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Summary 
In conclusion, Mound Laboratory has completed four major 
Decontamination and Decommissioning projects. These projects 
were accomplished in an effective manner by use of these con
tamination control techniques, procedures, and decontamina
tion techniques. As a result, there were no significant 
personnel exposures and no significant impact on the environ
ment as verified by data from the following monitoring pro
grams : stack sampling, on-site and off-site monitoring 
stations, bioassay sampling, and dosimetry data. 

The D & D projects were also completed with minimem impact 
on operational resources and manpower. 
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