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FINAL REPORT ON THE DECONTAMINATION OF THE 
CURIUM SOURCE FABRICATION FACILITY 

R. W. Schaich 
Radioisotope Department 

Operations Division 
Oak Ridge National Laboratory 

ABSTRACT 

The Curium Source Fabrication Facility (CSFF) 
at Oak Ridge National Laboratory (ORNL) was 
decontaminated to acceptable contamination 
levels for maintenance activities, using 
standard decontamination techniques. Solid 
and liquid waste volumes were controlled to 
minimize discharges to the ORNL waste systems. 
This program required two years of decon-
tamination effort at a total cost of approxi-
mately $700K. 

1.0 INTRODUCTION 

The Curium Source Fabrication Facility (CSFF)l was designed and 

constructed at the Oak Ridge National Laboratory (ORNL) in 1963 to 

prepare and encapsulate aiultigram quantities of curium-242 and 

curium-244 for the U.S. Atomic Energy Commission's Systems for Nuclear 

Auxiliary Propulsion (SNAP) program. At the termination of the SNAP 

piograms, the facility operated as a Curium-244 Fuel Development 

Facility for the U.S. Department of Energy (DOE) until 1979. At this 

time, the CSFF was accepted into the DOE's Surplus Facilities 

Management Program, and plans were formulated to decontaminate and 

decommission the facility. The decontamination effort was initiated 

in January 1981, and a plan for complete facility decommissioning was 

completed in September 1981.2 When a proposal by the DOE-Office of 
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Nuclear Material Programs (ONMP) was approved in 1982 to utilize the 

decontaminated CSFF in a new program to separate uranium-234 from aged 

plutonium-238, the plans for complete facility decommissioning were 

discontinued• 

2.0 DESCRIPTION OF FACILITY 

The CSFF is located on the northwest corner of the Isotope Area at 

Oak Ridge National Laboratory (Fig. 1) and is adjacent to the 3039 

stack area. The CSFF is located in Building 3028 which also contains 

the Short-Lived Fission Production Facility on the west side. An 

airlock separates the CSFF from the Radioisotope Development 

Laboratory (Building 3047) on the east side. 

The CSFF (Figs. 2-3) contains four manipulator-operated, stainless 

steel-lined cubicles that are surrounded by steel tanks containing 

0.6 meter of water for neutron shielding. The cell cubicles are 

welded stainless steel boxes with inside dimensions of 1.2 x 1.2 x 1.2 

meters. The viewing window for each cell is a water-filled steel tank 
i 

with safety plate glass to prevent accidental breakage and loss of 

neutron shielding. A stainless steel panel with a safety plate 

viewing window and glove ports is located at the rear of each cell for 

equipment removal or maintenance. Cell 1 (Fig. 4) contained three 

small stainless vessels (2-liter capacity) and associated stainless 

steel piping for the precipitation of curium-242 or curium-244 as the 

oxalate. The remaining water-shielded cells contained powder-handling 

equipment vacuum hot press, calorimeters, and a gas tungsten arc 

(GTA) welding jig. 
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The beta/gamma manipulator cell (Cell 5) has shielding of 0.15 

meter of armor plate plus 0.3 meter of concrete, and a welded 

stainless steel liner to contain radioactive liquids and solids. The 

internal dimensions of Cell 5 are 2.5 meters wide by 2.5 meters deep 

and 3.7 meters high. The viewing window contains mineral oil and lead 

glass to be equivalent to the shielding in the walls of Cell 5. The 

rear access to Cell 5 is accomplished by a vault-type door which is 

filled with a high-density slag for neutron and beta/gamma shielding. 

Cell 5 contained leak-testing equipment, analytical balances, and a 

GTA welding jig. This cell was used for final source encapsulation 

during the curium program. 

The cell access area at the rear of the cells was used as a 

loadout area for contaminated equipment and for manipulator removals 

and repairs. This area was designed as a contamination zone, and 

personnel entry is controlled by ORNL Health Physics Regulations 

(Appendix A). 

The CSFF facility was an approved operating facility when the 

decontamination project was initiated. All containment features and 

Health Physics monitoring instrumentation were in good operating con-

dition. The building structure and services had been maintained and 

no major maintenance was required to start the decontamination 

program. 

3.0 PROJECT OBJECTIVES 

The primary objective of the CSFF decontamination was to reduce 

the radioactivity in the cells and in the operating areas to an 

acceptable level (Appendix A) for refurbishing the facility to meet 
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DOE commitments for a new program. The project objective was to be 

met through accomplishment of two primary tasks: 

(1) Removal and approved disposal of all obsolete contaminated 

equipment in the cells and operating areas. 

(2) Decontamination of the contaminated cells to acceptable 

levels for personnel entry and cleanup of operating areas to 

acceptable standards for bonding and painting (Appendix A). 

4.0 OPERATIONS 

The decontamination of the CSFF was divided into five tasks which 

were accomplished over a period of two years. A summary plan for the 

program was as follows: 

1. Decontamination of the water-shielded manipulator cells con-

taining gram quantities of curium-244 oxide to acceptable 

smear levels for personnel entry (Appendix A). 

2. Decontamination of the beta/gamma manipulacor cell con-

taminated with 2.0 kBq alpha smear to a smear tolerance of 

<0.001 kBq alpha. 

3. Decontamination of the cell access area, which was con-

taminated to 100 kBq alpha smear to acceptable smear levels 

for repainting (Appendix A). 

4. Removal of excess service equipment for disposal in the ORNL 

Solid Waste Storage Facility. 

5. Decontamination of manipulators which were contaminated to 

an alpha smear level of 1.0 kBq. 
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The major alpha component of the contamination was determined to 

be curium-244. Minor quantities of plutonium-238 and americium-2'>l 

were found on smears analyzed for radionuclides. 

4.1 Decontamination of Water-Shielded Manipulator Cells 

At the initiation of the decontamination effort there was 350 

grams of curium-244 sesquioxide ( 2^Cm203) in powder form in the 

water-shielded cells. All curium-242 had been removed or had decayed 

by the start of this operation. The curium-244 was the major source 

of radiation exposure to operating /personnel and the majority of the 

exposure was received during bagout of solid waste. 

The 2^Cm203 was recovered, inventoried, encapsulated in stainless 

steel containers, and stored in a water-cooled storage system in the 

ORNL Fission Product Development Laboratory (FPDL). After the 

-HHCm203 was removed and stored, the cells and associated equipment 

were sprayed with a detergent-water solution at a rate of 1 x 10"^ m^/s 

(2 gpm) and a nozzle pressure of 7 MPa (1000 psi). The spray wands were 

designed for manipulator operation and were used to remove insoluble 

particles of ^ ^ C ^ Q ^ from surface areas in the cells. Disposal of 

liquid waste was provided by the ORNL Intermediate Level Liquid Waste 

System (ILW), through cell drains and existing transfer piping. As 

part of this system, permanent disposal is accomplished by deep well 

injection^ of a grout-waste mix. 

The next stage in the decontamination cycle was accomplished by 

applying a Turco-4501 solution on all in-cell surface areas, followed 

by a warm oxalic acid solution rinse. This decontamination technique 

removed oil, grease, or rust that had accumulated on the equipment 
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used in the process. At the completion of the solution decontamina-

tion cycle, all in-cell surface areas were wiped with wet cotton swabs 

containing a high percentage of solid sodium bisulfate (Sani-Flush 

cleanser). Test wipes were carefully removed from the cell system 

and analyzed for gross alpha count. Initially, the wipes were con-

taminated to greater than 1.0 MBq (>6 x 10? dpm) per wipe. This 

technique was continued until the analytical data indicated a general 

contamination level of less than 2.0 kBq (<1 x 105 dpm) per wipe. 

At this point in the decontamination cycle, all accessible sur-

face areas inside Cell 3 were coated with a strippable paint (ALARA 

Decon Yellow), and the Cell 3 rear access glove port plate was removed 

(Fig. 5) under controlled conditions. A plastic tent with an airlock 

entry was constructed, and operating personnel protected with plastic 

airline suits (Fig. 6) removed the access plate for disposal in the 

ORNL Solid Waste Storage Area (SWSA). All in-cell vessels, piping, 

and associated equipment from Cells 1 through 4 that had been discon-

nected with the manipulators were coated with strippable paint, trans-

ferred to Cell 3, and placed in stainless steel drums for storage at 

the ORNL Retrievable Waste Storage Area. Approximately 2.0 cubic 

meters of TRU solid waste (>10 nanocuries per gram) was accumulated 

during this operation. 

After tns removal of the process equipment, additional surface 

areas were available for remote decontamination techniques. The 

strippable coating was removed from Cell 3, and all in-cell surfaces 

in Cells 1 through 4 were given a repeat of the previously describe/d I 

decontamination techniques. It is interesting to note that the strip-

pable coatings accomplished the task of fixing contamination in place 
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Fig. 5. Cell Access Area 



Fig. 6. Plastic Airline Suit 
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during equipment removal stages but did not reduce the ln-cell surface 

contamination when It was removed. This observation is somewhat 

clouded by the levels of contamination found and the potential in-

accuracies inherent in obtaining smears with contamination manipulator 

tongs. 

Final decontamination of the water-shielded cells was accomplished 

by wiping surfaces with wet cotton swabs containing Sani-Flush 

cleanser which reduced the in-cell surface area contamination to Jess 

than 1.0 kBq (6 x 104 dpm) per wipe. A final application of strip-

pable paint to the in-cell surfaces reduced the smearable or trans-

ferable contamination level to an acceptable tolerance for maintenance 

and repairs. 

4.2 Decontamination of the Beta/Gamma Shielded Manipulator Cell 

The Beta/Gamma Manipulator Cell (Cell 5 - Fig. 2) was con-

taminated with particles containing alpha- and beta-emitting 

radionuclides (<2 kBq per wipe) due to a variety of processes that 

were accomplished in this cell over the past 20 years. The decon-

tamination techniques used on Cell 5 were identical to those pre-

viously reported. After the contamination level had been reduced to 

less than 1 kBq (6 x 10^ dpm) alpha or beta on a smear, operating per-

sonnel entered the cell in plastic airline suits to remove excess 

equipment, i.e., light fixtures, air hoist, transfer dollies, etc., 

and scrubbed the stainless steel surface areas by hand. Detergent-

water mixtures and Sani-Flush cleanser pads were used until the smear 

level was reduced to less than 300 Bq (<18,000 dpm) per wipe. The 

surface was then painted with an epoxy paint (Colma Sol), and the 



14 

alpha smear level was reduced to ORNL tolerance (0.3 Bq or 18 dpm) for 

the future operations planned for this cell. 

4.3 Decontamination of the Cell Access Area 

After the completion of the in-cell decontamination, the out-

side surfaces of the water-shielded tanks were cleaned and painted to 

obtain contamination levels that are permissible by ORNL regulations 

for normal operations. The floor area behind the cells was decon-

taminated and repainted to meet ORNL fixed contamination standards 

(<300 dpm alpha smear and <3000 dpm alpha probe) foL' limited access 

operations. Contaminated wallboard was removed and replaced as 

required. One area (approximately 1.0 cubic meter) of contaninated 

concrete was removed and replaced. The cell access area contamination 

level as obtained by smears and alpha probe measurements is now accept-

able for controlled entry by operating personnel. 

4.4 Removal of Excess Service Equipment 

All service equipment associated with the curium program was 

decontaminated, but the contamination level could not be reduced to 

that required for surplus equipment sale (Appendix B). The equipment, 

including obsolete panelboards, inert atmosphere control instrumen-

tation and piping, oxygen analyzer, vacuum pumps, and remote welding 

equipment, was removed and packaged for disposal in the ORNL SWSA. 

All equipment that could be used for the new DOE program was decon-

taminated and returned to service. 

4.5 Manipulator Decontamination and Overhaul 

The CSEF contained eight short-barreled and two standard CRL 

Model 8 extended reach manipulators. These units were removed from 



15 

the cells, decontaminated to acceptable levels, repaired, and 

reinstalled Cor service in the new DOE program. Funding for the 

refurbishment of these manipulators was shared by the SFMP and ONMP. 

5.0 WASTE MANAGEMENT 

Radioactive waste was generated during each phase of the 

decontamination operations. This waste was principally in the form of 

contaminated piping, equipment, and decontamination solutions used in 

the cells. Other wastes included miscellaneous solid wastes (plastic, 

gloves, clothing, airline suits), and contaminated wallboard. All 

waste forms were appropriately packaged prior to transport to the ORNL 

Solid Waste Storage Areas (SWSA) for disposal or burial. SWSA 6 was 

utilized for all solid wastes requiring permanent disposal, while all 

TRU wastes were transferred to the SWSA 5 storage area for retrievable 

storage. In-cell contaminated piping and equipment were packaged in 

200-liter (55-gallon) drums for TRU retrievable storage. Service 

piping and equipment were plastic-wrapped and sealed in plywood boxes 

for LLW disposal. Remaining solid wastes were packaged in standard 

ORNL waste cans or plastic bags for normal processing (compaction if 

appropriate). Liquid wastes were collected in an ORNL Intermediate 

Level Waste (ILW) tank and then transferred into the ORNL ILW system 

for concentration by evaporation and disposal by deep well Injection 

of grout. 

The waste disposal requirements for the CSFF decontamination 

are summarized in Table 1. 



Table 1. Curium Source Fabrication Facility Decontamination 

Contamination Levels Decontamination 
Area 

Water-Shielded Cells 
Before 

Decontamination 
After 

Decontamination 
Operator 
Hours 

Exposure 
Received 

Waste Volumes 
(m3) 

(MBq Alpha) (kBq Alpha) Expended (man-Gy)a Solid" Liquid0 

Cell 1 >1.0 <1.0 1,200 0.01 2 10 

Cell 2 >1.0 <1.0 1,200 0.01 2 10 

Cell 3 >1.0 <1.0 1,200 0.02 2 10 

Cell 4 >0.1 <0.1 800 0.01 2 10 

Beta/Gamma Shielded Cell >0.002 <0.001 400 0.01 2 10 

Cell Access Area >0.1 <0.001 800 <0.01 2 <1 

Service Piping >0.1 <0.001 800 <0.01 1 <1 

Totals 6,400 0.06 13 <52 

aTo convert to man-rem, multiply by 100 (i.e., total man-rem for project was approximately 
6 man-rem). 

^Solid waste was classified as TRU waste and is stored retrievably in the ORNL Solid Waste 
Storage Area 5. 

cLiquid waste was disposed of through the ORNL ILW system, with final disposal via deep 
well injection of grout. 
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6.0 HEALTH PHYSICS 

The CSFF decontamination project was carried out In accordance 

with the ORNL radiation protection procedures, as specified in the 

ORNL Health Physics Manual.^ Trained health physics personnel p 

vided radiation protection reviews and surveillance of all activities, 

including: 

1 Evaluation of engineering plans and procedures to assure 
that operations would be conducted according to ORNL guide-
lines for radiation exposures, contamination control, and 
radioactive material handling, transport and disposal. 

2 Conduction of on-site radiation surveillance of decommissioning 
operations to ensure that personnel exposures and spread of 
contamination were maintained as low as reasonably achievable 
(ALARA). The results of on-site radiation surveys were used 
extensively as decision points In the progression of work 
activities. 

3 Maintenance of records of survey results, sample results and 
operating personnel exposures throughout the life of the proj-
ect. 

4 Documentation of final site conditions for comparison with 
the project performance criteria. 

This health physics coverage was provided by the Industrial 

Safety and Applied Health Physics Division at ORNL as part of their 

routine plant health physics program. 

Personnel monitoring and protective equipment were provided 

for all of the project work force, according to standard ORNL 

procedures.^ Double layers of protective clothing (coveralls and shoe 

covers) and respirators or airline plastic suits were issued as 

required for the activities conducted during this project. Personnel 

dosimeters were distributed and evaluated daily during site operations 

for exposure control and to determine possible improvements in work 

procedures to ensure exposures remained ALARA. 
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Over the life of the project, the operating personnel involved 

varied as particular talents were required or as maintenance manpower 

became available. Radiation exposures to the work force were normally 

maintained below the ORNL administrative limit of 20 mrem. The 

highest daily exposures were observed during removal of the process 

vessels in Cell 1 which resulted in a daily dose of approximately 100 

mrem. As shown in Table 1, a total of 0.06 man-Gy (6 man-rem) 

absorbed dose was received by the decontamination work force. 

7.0 PROJECT COST AND SCHEDULE 

A summary of the CSFF decontamination project schedule is pre-

sented in Fig. 7. This schedule, broken down by major project phases 

as defined in Section 4.0, reflects the complete time span of ORNL 

SFMP activities. The decontamination efforts extended over a period 

of approximately two years. The project costs were tracked throughout 

the life of the project as part of the normal ORNL cost and budget 

reporting system. As summarized in Table 2, the actual total project 

cost was $695,000. The original estimated project costs were 

$3,000,000, with the majority of the savings attributable to the dele-

tion of the decommissioning costs and changes in work scope. A total 

of approximately 5 man-years of ORNL forces were expended over the 

duration of the effort. 



CSFF DECONTAMINATION PROJECT 

TASK FY 1981 FY 1982 

Decontamination Water Shielded 
Cells J 

i 7 Decontamination Water Shielded 
Cells J 

7 

Decontamination Beta/Gamma 
Cells L 

7 Decontamination Beta/Gamma 
Cells L 

7 

Decontamination Cell Access 
Area L 

\ 7 Decontamination Cell Access 
Area L 

7 

Service Equipment Removal 
/ 

\ 7 Service Equipment Removal 
/ \ 7 

Manipulator Decontamination 
/ 

\ 7 Manipulator Decontamination 
/ \ 7 

FIGURE 7. Project Schedule for CSFF Decontamination 



20 

Table 2. Curiam Source Fabrication Facility Decontamination Costs 
(thousands of dollars) 

FY 1981 FY 1982 Total 

Decontamination 350 

Decommissioning (Engineering) 65 

Total 415 

The decontamination of the CSFF^ allowed the facility to be 

incorporated in a new D0E-0NMP program for the recovery of uranium-234 

from aged plutonium-238. It is estimated that the decontamination and 

refurbishing of CSFF resulted in a net savings of approximately 13 

million dollars for the DOE. This savings results from an estimated 

cost of 11.2 million dollars for constructing a new uranium-234 recov-

ery facility at the DOE Savannah River Operations for the DOE-ONMP 

program and an estimated decommissioning cost of 2.5 million dollars 

that the DOE Waste Management program would have spent to complete the 

CSFF decommissioning. An added benefit for the future is the comple-

tion of an engineering study^ for the final decommissioning of the 

facility. 

8.0 LESSONS LEARNED 

The original manpower estimates for decontamination of the 

water-shielded cells to an acceptable level for decommissioning the 

facility were low and estimating procedures should be revised for 

future decontamination projects. This underestimating was due to the 

inability to remove insoluble curium oxide powder particles from the 

280 630 

0 _65 

280 695 
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cracks and crevices found In normal stainless steel liners used for 

fabricating cells. New installations should use electropolished 

stainless steel liners to reduce future decontamination problems. In 

older facilities, manipulator-operated electropolishing techniques 

should be developed to aid the decontamination effort. 

9.0 SUMMARY 

The ORNL CSFF was decontaminated, using standard techniques, 

to an acceptable contamination level for reuse in the D0E-0NMP program 

(Fig. 8). The decontamintion program resulted in a minimum of liquid 

and solid wastes being generated and met the ALARA principle of low 

radiation dose to personnel. 
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APPENDIX A 

ORNL HEALTH PHYSICS PROCEDURE MANUAL 



Number A-3 
Page 2 of 2 
I s s u e d 7 / 1 / 6 5 
Supersedes Issue Dated 

Table I. ZONING AHD PROTECTIVE EQU2PM0)T BBCCMMQIDAIXQNS 
WHERE ALPHA. CONTAMINATION IS BONDED TO TSS SURFACE 

Contamination Level 
(&/a/lOO cm?)a 

Direct Reading 

Maximum Average0 
Transferable 

Maximum Average6 

Recoamended Controls 

Minimum. 
Zone Designation Protective 

Equipment 

Remarks 

To 300 To 30 To 30 To 3 Hone A Technically clean with bonding not required 

300-3000 30-300 30-300 3-30 Regulated Zone A Remains technically contaminated, requiring 
rigid Contamination Zone controls when bond 

3000-30,OCO 300-3000 300-3000 30-300 Contamination Zone A, C is penetrated or broken 

30,000-300,000 3000-30,000 > 300 Contamination Zone AR, C 

> 300,000 > 3000 Contamination Zone AH, C 

A - Respiratory protection equipment If measurements shov air contamination above the &<PC)a for a l»0-hr week. 
AR - Dust respirators required. 
AH - Full face masks; supplied-alr masks, hoods, or suits required, at this level at all times. 
C - Contamination Zone clothing required at these levels at all times. 

°The levels listed refer to values (dia/min/lOO ca8) measured prior to placing tend on surface. 

FcconnicncLftd controls apply after the contamination Is fixed "by an approved bond (such as point, concrete, asphalt, and/or 
metal plate) and affected arsa appropriately labeled. 

eXhe average is determined from a minimum of 10 separate measurements consisting of at least one sample from each square meter 
of projected area. 
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APPENDIX B 

ORNL STANDARD PRACTICE PROCEDURES 

The Sale of Contaminated Materials 
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Numbe r 4jl2 Page 1 of 5 pages Issued 3-15-82 
Supersedes Issue Dated 7-1-65 

THE SALE OF CONTAMINATED MATERIALS 
(ORNL SPP D-2-5, Revised Feb. 20, 1961, ORNL Supplement March 1972) 

POLICY 

It is Company policy to offer for sale to the public only those surplus materials which are within limits specified as permissible by the Department of Energy. 
DEFINITIONS 

1. Surplus Material refers to those items of equipment and scrap whose further retention is uneconomical or impractical because of discon-tinued use, unsafe operation, deterioration, excessive supply, ex-cessive repair or operational costs, or breakage. 
2. Equipment includes all unclassified items of surplus materials which may have a civilian utility or cotrmercial value as complete units or parts of units. 
3. Scrap Material refers to unclassified items for which the Company has ho further use and which have no value except for their basic material content. 
4. Property Sales is the agency established by the Company to process 

all sales of surplus materials. 
5. Permissible Contamination. Monitored equipment whose radiation level does not exceed the surface activity values set forth in Regulations 1, 2, and 3 below. Equipment which has not been contaminated 1n excess of these limits may be handled as uncontaminated. 
RESPONSIBILITIES 
1. Property Sales - Offers items of surplus material for sale to the public in accordance with established procedures and regulations. 
2. Each Installation - Sets up the mechanics, in accordance with estab-lished Company policies, for the listing and control of surplus materials, and the eventual delivery of marketable materials to property Sales. 
REGULATIONS 
1. Surface Uranium-Contaminated Metal Scrap may be offered for public 

disposal provided it meets the following limitations: 
(a) Scrap-Ferrous (including Stainless Steel), Nickel, Copper, and 

Copper Alloys. 
No material shall have an average alpha activity greater than 
5,000 dpm/100 cm2 of surface or a peak alpha activity greater 
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Number 4.2 
Page 2 of 5 pages Issued TT5T82 Supersedes Issue Dated 7-1-65 

than 15,000 dpm/100 cm2 of surface. The accompanying beta-gamma radiation shall not exceed 1.0 mrad/hr (10 uGy/h) as measured with unshielded Geiger-MUller type probe (with wall thickness of approximately 7 mg/cm2) in contact with the surface. 
With specific authorization of the installation head, such uranium contaminated metal scrap contaminated to measured levels above those of the preceding paragraph may be released provided: 
(1) All practical steps have been taken to recover enriched uranium from the scrap. 
(2) The average ratio of surface alpha activity to mass of scrap is no greater than 50 dpm per gram. 
(3) The scrap will be remelted by the buyer prior to reuse. 
(4) There will be no radiation hazard to personnel in the handling of the material. 
(o) Such scrap will not be segregated and accumulated by the buyer according to its origin. 
(6) The quantity to be sold by any one installation or off-site location during any 30-day period shall not exceed 10 tons. 

2. Surplus Equipment that has been subjected to radioactive materials may be disposed of and/or shipped in the same manner as equipment with per-missible contamination provided It meets the following limitations: (At ORNl, see installation SPP D-2-5 supplement for values relative to transferable - removal by wiping - activity.) 
(a) Surface activity no greater than 500 dpm/100 cm2 for plutonlum 1 or equivalent long-lived emitters of comparable hazard. 
(b) Surface activity no greater than 2,000 dpm/100 cm2 for other 

alpha emitters. 
(c) Surface activity no greater than 0.1 mrad/hr (7 yGy/h) measured with unshielded Geiger-Muller type probe (with wall thickness of approximately 7 mg/cm2) in contact with the surface for property known to have been in contact with 90Sr, w5Ca, 95Zr, 210B1, and 

(d) Surface activity no greater than 0.3 mrad/hr (3 uGy/h) measured 
same as (c) above for beta and/or gamma emitters other than those 
listed in (c) above. 

(e) If monitoring of equipment after thorough cleaning indicates that the values shown in (a), (b), (c), or (d) above are exceeded due to activity fixed on the surface, but that the associated 
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beta and/or gamma radiation 1s not greater than 1.0 mrad/hr (10 pGy/h) in contact with the probe, and that the average alpha activity does not exceed 5,000 dpm/100 cm2 of surface with a peak alpha activity of 15,000 dpm/100 cm2 of surface it shall be utilized and/or disposed of in the same manner as permissible contaminated equipment, except that after monitor-ing, a durable plastic or metal tag embossed with the follow-ing inscription shall be firmly attached in a conspicuous place to each such item: 

Do Not Store Within 5 Feet (1.5 m) of Photographic Film 

Where it 1s probable that fixed alpha activity may become transferable in transit, appropriate packaging should be arranged. 
If monitoring of the equipment after a thorough cleaning Indicated contamination exceeding 1.0 mrad/hr (10 »iGy/hJ 1n contact with the probe. 1t may be disposed of In accordance with existing DOE and UCND Regulations. 

No single piece of material may contain more than 200 mlcrocurles (7.4 MBq) of special nuclear material. 
No material, such as containers, pipes, tubing, or machinery In significant quantities of contaminated materials can be en-trapped and which cannot be checked by suitable monitoring techniques, will be sold. 
Before disposal all contaminated materials must be monitored by qualified personnel using appropriate instruments and techniques to assure reasonable conformance with the disposal specifications stated. The person 1n charge of the monitoring shall sign and file a report stating readings and observations and describing the lot of material Involved. Two copies of the report shall be routed to Property Sales. 
When advisable, arrangements shall be made for smelting metal scrap 1n which (1) the uranium contamination exceeds the limits noted in Regulations 1(a) and 2 1t is desirable to smelt classified material prior to disposal. The resulting Ingots shall be monitored as provided 1n Regulation 3(c). If the contamination is within the levels noted 1n Regulations 1(a), and if surplus, the Ingots shall be disposed of 

FIXED SURFACE RADIOACTIVITY 

NOT A PERSONNEL HAZARD 

Materials 



32 

Number Page IssuecT of 5 
3^T5-82 

4.2 
pages 

Supersedes Issue Dated 7-1-65 

as nonhazardous material. Treatment of the returned slag for recovery of uranium or other metals will be determined by the Company. 
(e) Detailed records of the sale of contaminated materials shall be maintained by Property Sales. 
(f) Invitations to bid and contracts of sale of contaminated material shall include the following clauses as special provisions: "INSPECTION: Bidders are Invited and urged to Inspect the material to be sold prior to submitting bids. The property 1s or may be contaminated with quantities of radioactive material (uranium or its compounds or derivatives) so small as not to have been recovered or removed by previous treatment. To the best of the knowledge and belief of the Company and the Government the surface-uranium-contamination of such property 

Is within the permissible levels of contamination established by the Department of Energy for sale of Government-owned, surface-uranlum-contaminated property. A radiation survey report covering the property offered for sale has been prepared by a representative of the Company and a copy of such report Is available upon request. Bidders should, however, Include in their Inspections such tests as they may desire. No labor will be furnished by the Company for such purposes. Property will be available for inspection at the time specified in the invitation. IN NO CASE WILL FAILURE TO INSPECT BE CONSIDERED GROUND FOR A CLAIM." 
"SALE OF PROPERTY"AS IS". All property offered herunder 1s sold "as 1s". The Company and/or the Government make no guarantee, warranty, or representation, expressed or Implied, as to the kind, size, weight, quality, character, description, or condition of any of the property or its fitness for any use or purpose, or that ar\y information furnished as to the property, its contamination, or other matters which may concern it 1s complete or accurate, and neither the Company nor the Government shall be held responsible for any such injury or damage. This 1s not a sale by sample." 
"RESPONSIBILITY FOR PROPERTY SOLD". The purchaser assumes all responsibility and liability for the property after the date of acceptance and is advised to ascertain his responsibility as a shipper of radioactive materials under Department of Trans-portation regulations. The Company will exercise its usual care for protection of the material, but neither the Company nor the Government will be responsible for any loss or damage from any cause whatsoever." 

If required, the procedural steps to be followed by the installation 1n 
the determining and listing of surplus materials, the monitoring and 

PRXEDURE 
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reporting of contaminated materials, and the delivery of material to 
Property Sales, are noted in the installation supplement to this pro-cedure. 
ORNL SUPPLEMENT 
1. Laboratory divisions having in their custody contaminated surplus material, and desiring to offer it for sale, should request the Radiation and Safety Surveys Section of the Industrial Safety and Applied Health Physics Division to determine whether the contamina-tion of the material falls within the ranges and conditions described 1n Regulations a, b, and c of the "D" Procedure. 
2. Upon completion of the survey, the Radiation and Safety Surveys Section will advise the division requesting the survey of the degree of contamination of the material. If the material is contaminated within the limits of this procedure, thus permitting its sale, the Radiation and Safety Surveys Section will complete their contamination report in triplicate and forward 1t to the division requesting the survey. 
3. The division possessing the material will then request the Finance and Materials Division to have the material sold. The three copies of the contamination report will accompany this request. 
4. The Finance and Materials Division will follow the established pro-cedure in arranging for sale of the material. They will obtain addi-tional description of the material as necessary, forward two copies of the contamination report to the Property Sales Department, and retain one copy of this report as the Laboratory's file. 
5. Permissible contamination, as referred to in section 2-5.4b of the "D" Procedure for transferable - removable by wiping - activity, Is herein defined as riot Jjn„?xce.s.s of 20 dpm/100_cm£ for alpha materials Ti5r"1 n^xcesToY~500 dpm/100 cm2 for beta-gamma materials. i m wMiMM i i - _ 
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