
Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

rlCT 1 0 2003-

Mr. Steve Zappe, WIPP Project Leader 
Hazardous Waste Permits Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park Dr. Bldg. 1 
Santa Fe, New Mexico 87505-6303 

Subject: LANL Sealed Sources Permit Modification Request, WIPP Hazardous Waste 
Facility Permit, EPA ID Number 4890139088 

Dear Mr. Zappe: 

In your letter dated September 30, 2003 you suggested additional data and information 
that New Mexico Environment Department (NMED) believes would supply needed 
information missing from our Permit Modification Request (PMR) for relief from 
headspace gas sampling and analysis requirements for Los Alamos National 
Laboratory (LANL) Sealed Sources. The suggestions made are the result of our 
discussions held on September 25, 2003 as referenced in your letter. 

As I indicated in the response to your letter, the Department of Energy is hereby 
submitting the pertinent information which, we believe, will respond to your request for 
additional data. Once you have had time to review this information we would like to 
meet with you, if necessary, to answer any further question you may have. 

The enclosure to this letter includes the following: 
• A list of all changes in the revised PMR 
• The revised preamble to the PMR 
• A new Attachment (Attachment E) which describes the data collected on the 

drum randomly selected by the NMED (LA00000061414) 

If you have any questions, please call me at (505) 234-7462. 

Sincerely, 

f~~_,~ 
· H.L. (Jody) Plum 
RCRA Compliance Manager 

Enclosure 

CBFO:OEC:HLP:VW:03-3137:UFC:5487 031016 
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P. Detwiler, DOE-HQ 
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Attachment 1 

Changes to the Sealed Sources PMR 

The following changes have been made to the revised Sealed Sources PMR: 

• 

• 

• 

• 

• 

• 

• 

• 

The approximate number of containers in the sealed sources waste stream has 
been provided in the preamble. 

Additional information regarding the national security issues surrounding sealed 
sources and the difficult in storing them at LANL has been discussed in the 
preamble. 

Various sections of the HWFP have been revised to reflect comments received by 
stakeholders. This includes Section B-3a(l)(iii) which has been revised to include 
the following "The integrity of each sealed source must be validated by 
documented contamination survey results to meet the requirements of 10 CFR 
34.27, which must be assembled as part of the AK documentation". 

Section B-3a(l)(iii) has further been revised to read: "Headspace gas sampling 
and analysis of a waste container containing a pipe overpack component 
belonging to the LANL sealed sources waste stream ..... " 

Section B-3a(l )(iii) has further been revised to read: "All LANL sealed sources 
will be characterized as newly generated waste." 

Section B-3a(l)(iii) has further been revised to read: "The VOC source term also 
must be re-evaluated if any significant ( e.g., change in material or change in 
manufacture) is made to the packaging materials .... " 

Section B-3a(l) has been revised to read "LANL waste containers that meet the 
conditions specified in Section B-3a(l)(iii) for sealed source containers are to be 
assigned VOC concentration values as directed in Section B-3a(l)(iii)." 

Attachment E has been added to the PMR which describes the AK available to 
verify that no hazardous waste constituents nor VOCs are present in the LANL 
sealed source waste stream. 

• This Attachment also describes the defense determination and the transuranic 
nature of the sources selected for review by NMED. 



Attachment E 

Verification That Container LA00000061414 Has No Hazardous Constitm,"Ilts Nor Any Volatile 
Organic Compounds 

On September 30, 2003 the Permittees received a letter from NMED regarding additional 
information requested by the agency for the permit modification entitled LANL Sealed Sources 
Wastes Streams Headspace Gas Sampling and Analysis Requirements. 

The NMED requested a listing of all drums at LANL which currently contained sealed sources. 
From that list NMED indicated that they would randomly "select at least one specific 
source/container.from that list.for which the required in.formation would be provided in a revised 
PMR." 

NMED subsequently selected container LA00000061414. 

The information requested by the NMED is as follows: 
• Defense determination for individual sources 
• Container packaging material examinations/considerations 
• Transuranic status of sources 
• Process information on how the sealed sources were generated, especially the 

contents of the sealed sources with respect to hazardous constituents 
• Information pertaining to the outer casing not being ofVOC bearing materials 
• Estimated volume of the waste stream 
• Technical difficulties associated with sampling sealed sources 
• Clarify the national security issues of the PMR 

It is the belief of the Permittees that bullets 1 through 5 are the crux of the issue however each of 
these requests have been addressed. 

Container LA00000061414 is packaged with two sealed sources manufactured by the Monsanto 
Research Laboratory and have been identified with the serial numbers M364 and M561. 

Both sources are plutonium 239/beryllium sources. 

Appendix 1 of this Attachment is a letter from Ms. Jesse Hill Roberson, Assistant Secretary for 
Environmental Management to Dr. Ines Triay, Manager of the Carlsbad Field Office dated July 
8, 2003. This letters states in part the following: "The Pu-239 in these sources is weapons-grade 
plutonium manufactured at either the Savannah River Site or Han.ford." It further states "The 
Pu-239 sources, as a group, are waste from defense activities as defined in the Nuclear Waste 
Policy Act ... " Therefore, the Pu-239 sources are defense related material and allowable for 
disposal at WIPP. 

The container packaging material is described in detail in Attachment D entitled Headspace Gas 
Sampling and Analysis Evaluation for LANL Sealed Sources. Page 2 of 8 describes the drum 



preparation and Table 1 lists the specific packaging materials. 
In response to stakeholder comments which were submitted to the NMED on July 28, 2003 the 
Permittees responded to a comment regarding packaging (Comment 37). 

Both Attachment D and Comment 37 are included as Appendix 2 of this Attachment 

Since this is a Pu-239 source it definitely qualifies as transuranic and acceptable at the WIPP 
facility. 

Appendix 3 of this Attachment is the Nuclear Materials Management and Safeguards System 
Report SS-1 indicating that sources M-364 and M-561 are Pu-239 sources manufactured by 
Monsanto. 

Appendix 4 of this Attachment are shipping information for sources M-364 and M-561. Both 
documents indicate these are plutonium neutron sources. The container material is identified as 
tantalum and stainless steel and the method of sealing is "welded". Finally in the lower right 
hand area of the page the sources have been identified as "recanned". This means the sources 
were physically removed from there original cannister and placed in a new cannister as will be 
discussed later. 

Appendix 5 of this Attachment is a report :from the Monsanto Research Corporation entitled 
"Inspection and Recanning Program of PuBe Neutron Sources", dated January 7, 1964. 

Page three of the Introduction describes the Monsanto fabrication process for these sealed 
sources including M-364 and M-561. The process involves placing the Pu pellet into a beryllium 
cup which was then placed in a tantalum case and sealed with a tantalum plug. This was sealed 
by tungsten-inert gas welding. The Pu and Be were then heated to about 2000 degrees centigrade 
and then allowed to cool. The potential for any hazardous constituent or volatile organic 
compound to be present in the tantalum sealed case is impossible. 

This recanning process was required due to a single sealed source exploding. It was found that 
water had entered the source during leak testing which caused gas to be produced and the internal 
pressure rose to over 2000 psi which caused a failure of the cannister. The leak test procedure 
has been revised and immersion in water or solvent is no longer performed .. 

It is impossible that any VOCs would remain after heating to 2000 degrees centigrade; no other 
materials other than Pu, Be, Ta, Ti and stainless steel are present in the sources (see page 3 of the 
report) and any contaminant in the source would create off-gassing and the source cannister 
would be deformed :from the internal pressure. 

On page 11 of the report are the group serial numbers of the sources to be recanned and on page 
14 of the report are the sources that were NOT recanned. Neither M-364 nor M-561 are on this 
list. 

Included as Appendix 6 of this Attachment is the information on the reference standard and the 



swipes from M-364 and M-561 which indicate the sources are not leaking and there is no 
potential of contamination. 

Appendix 7 of this Attachment includes the VE report for container LA00000061414 which 
indicates the type of container configuration (page 1, item 2), that the outer casing is made of 
non-VOC bearing material (page 1, item 5), that the drums contains Pu239Be sources identified 
as M364 and M561 (page 2, item 1) and that the drums contains no prohibited items (page 3). 

Included as Attachment 8 are all of the Monsanto procedures with respect to manufacturing 
sealed sources. This document may not be required for submittal with the PMR and is not 
included in this package. 

The estimated quantity of containers within the sealed sources waste stream, the national security 
issues and the lack fo storage for "attractive materials" has been addressed in the preamble to this 
PMR .. 
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Jnited States Government Der ',tment of Energy 

Memorandum. 
DATE: July 8, 2003 

'::f::: EM-22 (Robert Campbell, 678-567-0336) 

SUBJECT: Plutonimn-239 Sealed Sources 

ro: Dr. Ines Triay. Manager, Carlsbad Field Office 

,, 

The Albuquerque Operations Office requested that the Office ofEnvirormental Manage~ent 
{EM) review and make a determination regarding the eligibility for disposal at the Waste · 
Isolation Pilot Plant (WIPP) of plutonium-239 (Pu-239) sources. The hi;tory of the production 
and use of these sources and other infonnation has been reviewed by the Office of General 
Counsel {GC) pursuant to the guidance concerning atomic energy defeme activities and the 
requirements of the Waste Isolation Pilot Plant Land Withdrawal Act Tbis review was · 

- undertaken in order to support the accel~ted recovery of Pu-l39 sources by the Off-Site Source 
Recovery Program at the Los Alamos National Laboratory. 

This review revealed the following about these sealed sources:. 

• All Pu-239 sources were provided to lessees under loan-lease agreeir.ents. The Atomic 
Energy Commission and its successor, the Department of Energy (D()E), retained title to 
these sources, and the loan-lease agreements prohibited the user from altering the form of the 
material, specifically so this material could be recalled for use in weapons programs. 

• Pu-239 has never been sold'underthe DOE's Isotope Sales Program. 
• The Pu-239 in these sources is weapons-grade plutonium manufactund at either the 

Savannah River Site or Hanford. All of the Pu-239 was manufacturoJ.for weapons 
production. 

• Of the 2,400 Pu-239 sources manufactured, about 1,320 were retumef to the DOE and the 
plutonium was recovered and returned to plutonium stockpiles. 

• . The Pu-239 sources, as a group, are waste from defense activities as defined in the Nuclear 
Waste Policy Act (NWP A) because they were the result of defense nuclear materials 
production, defense nuciear waste and materials by-product managen .ent, and defense 
nuclear materials security and safeguards and security investigations. 

The result of this review is that EM and GC have concluded plutonilDil-2:l9 scaled sources meet 
the definition of defense waste as defmed in the NWP A and described in the September 9, 1996, 
memorandum by Robert R. Nordha~ Interpretation of the Term 'A.romi, Energy Defense 

. Activities' As Used In the. Waste Isolation Pilot Plant Land Withdrawal.Act. This determination 
is limited to Pu-239 sealed sources. · 



2 
If you have any questions about this determination, please contact Ms. Patrice M. Bubar, 
Associate Deputy Assistant Secretary, Office oflntegration and Dispost on at (202) 586-5151, or 
Mr. Paul Detwiler, Office of General Counsel at (202) 586-1371. 

~H~l&--
Assistant Secretary for 

· Environmental Management 

cc: . Jack Tillman, DOE-AL 
Ralph Erickson, DOE-OLASO 
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HEADSPACE GAS SAMPLING AND ANALYSIS EVALUATION 
FOR LANL SEALED SOURCES 

LAUR-03-0917 

L.Leonard 
Los Alamos National Laboratory 

INTRODUCTION 

Since 1999, the Los Alamos National Laboratory (LANL), Off-Site Source Recovery (OSR) Project has 
been identifying and collecting radioactive sealed sources that are no longer needed. There is an existing 
backlog of sealed sources in known locations that are not secure. The OSR Project's mission is to secure 
and safely dispose of these sealed sources. The basis for this action is to eliminate the homeland security 
issues associated with this excess material while it remains unsecured. The vast majority of these 
sources contain transuranic (TRU) isotopes. Most of the TRU sealed sources are beyond the activity 
limits for acceptance at low-level waste disposal facilities. However, these sealed sources are candidates 
for disposal at the Waste Isolation Pilot Plant (WIPP). Many of these sources are the result of"atomic 
energy defense activity." Many more may be determined to meet this WIPP eligibility requirement at 
some time in the future. 

In all cases, the excess unwanted TRU materials are considered to be of high attractiveness, which 
presents a homeland security risk if not appropriately secured and safeguarded. The Department of 
Energy (DOE) and the National Nuclear Security Administration have determined that the maximum level 
of risk reduction will occur only when the recovered sealed sources are dispositioned as TRU waste by 
permanent isolation. The objective, therefore, is to recover, package as waste, and transfer all eligible­
sealed sources to WIPP as expeditiously as possible. To achieve this objective it is necessary to 
characterize the sealed source waste stream to WIPP requirements resulting in WIPP-certifiable waste. 

Among other requirements, the characterization requirements of the Waste Analysis Plan (W AP) of the 
WIPP Hazardous Waste Facility Permit (HWFP; No. NM4890139088-TSDF) (Ref. 1) must be met in 
order to certify TRU waste for disposal at WIPP. Of particular interest for sealed sources is the W AP 
requirement for headspace gas sampling and analysis. The data quality objectives (DQOs) established by 
the W AP for headspace gas sampling and analysis are as follows: 

To confirm hazardous waste identification by acceptable knowledge (AK) 

To identify volatile organic compounds (Voes) and quantify the concentrations of voe 
constituents in the total waste inventory to ensure compliance with the performance standards 
of 20.4.1.500 NMAC ·(New Mexico Administrative Code; incorporating Title 40, Code of 
Federal Regulations, §264.601(c)) (Ref. 1). 

Based on Acceptable Knowledge Summary Report for Off-Site Source Recovery Sealed Sources 
(OSR-MISC-03) (Ref. 2), the LANL sealed sources do not contain voes. However, packaging 
materials are a potential source for Voes. The W AP does not require the assignment of hazardous 
waste codes for organic constituents associated with packaging materials. As such, no hazardous waste 
codes are assigned to the LANL sealed sources waste stream. Therefore, with respect to the first DQO, 
because AK assigns no hazardous waste codes and demonstrates that the sealed sources meet the 
stringent criteria for qualification as U.S. Department of Transportation (DOT) special form and comply 
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with the associated leak test requirement, headspace gas sampling and analysis confirmation is not 
necessary. 

The objective of this report is to demonstrate that the second DQO can be fulfilled without headspace gas 
sampling and analysis of the waste containers comprising the LANL sealed sources waste stream. 
Because the TRU sealed sources do not contain Voes, a headspace gas sample collected from a waste 
container packaged with the sealed sources would only represent the characterization of the packaging 
materials. The bounding quantification of potential voes from materials to be used for packaging the 
LANL sealed sources is the subject of this report. 

PURPOSE 

Headspace gas sampling and analysis was performed for the purpose of quantifying voes, hydrogen, and 
methane present in the headspace of waste containers packaging LANL sealed sources. The purpose of 
this report is as follows: 

To summarize the results obtained from the analysis ofheadspace gas samples collected from 
waste containers including only the materials used to package LANL sealed sources 

To present a justification for assigning voe concentration values for each waste container of 
LANL sealed sources in lieu of performing headspace gas sampling and analysis 

To determine the voe concentrations of the target analytes that will be used to satisfy the 
reporting requirement of the WIPP HWFP (Module 11.C.3.i): "Any waste container that does not 
have VOC concentration values reported for the headspace is not acceptable at WIPP" (Ref. 1 ). 

QUANTIFICATION OF POTENTIAL VOCs FROM PACKAGING MATERIALS 

Drum Preparation 

In accordance with OSR Project Drum Test-VOC Evolutions From Packaging Material (Ref. 3) the 
LANL OSR Project prepared ten (10) standard pipe overpack containers. As directed by the procedure, 
each drum was prepared with an identical configuration. These drums contained only the packaging 
materials that are used in OSR Project drums. No sealed sources were present in any of the drums. 

Each empty standard pipe overpack container was initially inspected by performing the following steps: 

Open 55-gallon drum and inspect lid, locking ring, and gasket 
Remove rigid liner lid and fiberboard disk shim. Inspect rigid liner lid to ensure vent hole is open. 
Remove fiberboard packing top and fiberboard flange shims 
Loosen all bolts in pipe component cap and hoist lid vertically off of the pipe component 
Inspect pipe component 0-ring for damage 
Verify serial numbers on pipe component lid matches pipe component body. 

Each container was prepared for evaluation as follows: 

Place the poly shield insert into the payload cavity of the pipe component 
The flanged lid of the pipe component was not installed to allow equilibration of Voes throughout 
the pipe overpack container. 
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Replace cane fiberboard flange shims, matching flange areas with cutouts in fiberboard 
Replace cane fiberboard packing top 
Install spacer(s) on top of cane fiberboard liner top 
Install rigid liner lid, verifying vent hole with a minimum 0.3 in. diameter 
Measure vertical distance between the bottom of the rigid liner lid and the upper surface of the 
top fiberboard shim. Verify distance is less than or equal to 0.5 in. 
Install dnnn lid (with filter previously installed) and closure ring, orient bolt closure ends 
downward and over the drum seam 
Ensure ring is properly seated on drum, thread drum closure bolt through the, threaded drum 
closure ring lug and lightly tighten dnnn closure bolt. Torque to 40 ft-lb using calibrated torque 
wrench. 
Tighten lock nut against unthreaded dnnn closure ring lug 
Apply Tamper Indication Device (TID) to drum. 

Table 1 presents the materials included in each standard pipe overpack container. 

Table 1 Packaging Materials * 

Packaging Components Material of Construction 

Polv Shield Insert HiQh density oolvethvlene 
12" Pipe Component, without lid Stainless Steel, 

12-7/8 in. bolts 
Dunnage Cane Fiberboard 
Rigid Liner and Liner Lid High density polyethylene 
OOT Type 7 A 55 Gallon Dnnn, Steel 
including lid and bolt ring 
Drum gasket Type I-tubular styrene-butadiene 

Type II-foam styrene-butadiene 
Dnnn Filter (NucFil-013) Carbon composite 

3.70E-6 moVs/mol fraction 

Weight(kg) 

29.5 
82.6 

28.6 
7.7 
212 

*The packagmg components used m this evaluabon are comphant wtth the transportabon spec1ficattons of 
the TRUPACT-II Authorized Methods for Payload Control (TRAMPAC), Revision 19a. 

As required by OSR Project Drum Test-VOC Evolutions From Packaging Material, (Ref. 3) a LANL 
Record of Drum Closure was completed for each drum. Table 2 summarizes the information recorded on 
the LANL Record of Drum Closure Forms. 

Table 2 Drum Information 

Drum Serial # Drum Vent Type Drum Vent Serial # TID# Date Closed 

D84342 NticFil-013 RFP-6798 0000019 11/21/01 
D84340 NucFil-013 RFP-6782 0000063 11/21/01 
D84339 NucFil-013 RFP-6781 0000043 l 1/21/01 
D83724 NucFil-013 RFP-6779 0000037 11/21/01 
D84345 NucFil-013 RFP-67% 0000001 11/21/0) 
D83725 NucFil-013 RFP-6784 0000024 11/21/0) 

D83726 NucFil-013 RFP-6800 0000066 11/21/01 
D83723 NucFil-013 RFP-6795 0000071 J 1/21/01 
D83721 NucFil-013 RFP-6777 0000039 I 1/21/01 
D83720 NucFil-013 RFP-6778 0000202 11/21/01 

The packaged drums were placed in a secure storage location at LANL. 
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Headspace Gas Sampling and Analysis 

The drums were removed and transported to the LANL Headspace Gas sampling area. Sampling was 
conducted on September 9, 2002, in accordance with Manual Headspace Gas Sampling for Analysis 
by /NEEL (TWCP-DTP-1.2-074) (Ref. 4). A 250-milliliter sample was col1ected in a SUMMA® 
canister from each drum and transported to the Idaho National Engineering and Environmental 
Laboratory (INEEL) for analysis for voes, hydrogen and methane with chain-of-custody (Coe) forms. 
None of the samples were composited before analysis. 

In accordance with Manual Headspace Gas Sampling/or Analysis by /NEEL (TWCP-DTP-1.2-074) 
(Ref. 4) a field blank, field duplicate, and field reference standard were col1ected during sampling and 
were included in the sampling batch sent to !NEEL for analysis. The analysis was conducted in 
accordance with Analysis of Gas Samples for voes by Ge/MS (ACMM-9930) (Ref. 5) and Analysis 
of Gas Samples for voes by Ge/FJD (ACMM-9910) (Ref. 6). The analytical batch data report (BDR) 
LA02-HGAS/IA-006 was subject to !NEEL data generation verification and validation in accordance 
with RWMe Data Generation Level Data Validation (MCP-1850) (Ref. 7). The sampling BDR LA02-
HGAS/IS-006 and the analytical BDR were validated and verified by LANL in accordance with Project 
Level Data Validation and Verification (TWCP-QP-1.1-010) (Ref. 8). The sampling and analytical 
quality control samples met acceptance criteria and the headspace gas sampling and analysis quality 
assurance objectives specified by the W AP were met. 

Analytical Results 

The analytical results for the headspace gas samples coJlected from the IO standard pipe overpack 
containers are tabulated in Table 3. The program required quantitation limit (PRQL) for the alcohols and 
ketones is 100 parts per million by volume (ppmv) and 10 ppmv for the remaining VOCs. With the 
exception of three out of 32 analytes measured, the concentrations are reported at the method detection 
limit (MDL). For acetone, cyclohexane, and toluene, the results are just slightly above detectable. The 
analytical results identified no tentatively identified compounds (TICs) as determined in accordance with 
Analysis of Gas Samples for voes by Ge/MS (ACMM-9930) (Ref. 5). As shown in Table 3, the 
results are clearly orders of magnitude below the PRQL for the regulated Voes. The concentrations of 
regulated and flammable Voes and hydrogen and methane are very small and, in most cases, not 
detectable. Therefore, voe contributions from packaging materials are insignificant for the sealed 
sources waste stream. 
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Table 3 Analyte Concentrations Resulting from Packaging Materials 

DRUM D84345 D84340 D83721 D84339 D83726 D83723 D83724 D83725 D83720 D84342 
Lab sample ID (INEEL) 022620 022620 022620 022620 022620 022620 022620 022620 022620 022620 

02 05 06 07 08 09 10 11 12 13 
Acetone nnmv I.I J 1.51 1.7 J 1.2 J 1.2 J 1.51 1.7 J 0.80J 1.6 J 0.86 J 
Benzene nnmv 0.055 U 0.056 U 0.055 U 0.054 U 0.056 U 0.054 U 0.056 U 0.057U 0.055 U 0.058 U 
Bromoform oomv 0.018 U 0.018 U 0.018 U 0.017U 0.ot8U 0.017 U 0.018 U 0.018 U 0.Ql8U 0.019 U 
Butanol ppmv 0.059 U 0.060 U 0.060 U 0.058 U 0.060U 0.058 U 0.060 U 0.062 U 0.060 U 0.062 U 
Carbon tetrachloride ppmv 0.033 U 0.034 U 0.034 U 0.033 U 0.034 U 0.033 U 0.034 U O.o35U 0.034 U 0.o35U 
Chlorobenzene ppmv 0.o31U 0.032 U 0.032 U 0.Q31 U 0.032 U 0.031 U 0.032 U 0.033 U 0.032 U 0.033 U 
Chloroform Pomv 0.030 U 0.031 U 0.o31U 0.030 U 0.Q31U 0.030 U 0.o31U 0.032 U 0.o31U 0.032 U 
Cvclohexane Pomv 1.9 J 2.1 J 2.6 J 2.2 J 1.8 J 2.4 J 2.2 J 1.7 J 1.9 J 1.0 J 
I, 1-Dichloroethane ppmv 0.047 U 0.048 U 0.048 U 0.047 U 0.048 U 0.047U 0.048 U 0.049 U 0.048 U 0.050 U 
1,2-Dichloroethane ppmv 0.052 U 0.053 U 0.052 U 0.051 U 0.053 U 0.051 U 0.052 U 0.054 U 0.052 U 0.054 U 
I, 1-Dichloroethylene ppmv 0.074 U 0.o75U 0.o75U 0.073 U 0.076 U 0.073 U 0.o75U 0.077 U 0.o75U 0.o78U 
cis-1,2-Dichloroethylene ppmv 0.o38U 0.039U 0.039 U 0.038 U 0.039 U 0.Q38U 0.039 U 0.040 U 0.039 U 0.D40U 
trans-1,2-Dichloroethylene ppmv 0.052 U 0.053 U 0.052 U 0.051 U 0.053 U 0.051 U 0.053 U 0.054 U 0.052 U 0.055 U 
Ethvl benzene oomv 0.045 U 0.046 U 0.046 U 0.045 U 0.047 U 0.045U 0.046 U 0.Q48U 0.046 U 0.048 U 
Ethyl ether oomv 0.079 U 0.080 U 0.080 U 0.o78U 0.081 U 0.o78U 0.080 U 0.083 U 0.080 U 0.083 U 
Methyl ethyl ketone oomv 0.098 U 0.10 U 0.099U 0.097 U 0.JOU 0.097U 0.099 U 0.I0U 0.099 U 0.10 U 
Methyl isobutyl ketone ppmv 0.040 U 0.041 U 0.040 U 0.040 U 0.041 U 0.040 U 0.040 U 0.042 U 0.040 U 0.042 U 
Methylene chloride ppmv 0.082 U 0.084 U 0.083 U 0.081 U 0.084 U 0.081 U 0.083 U 0.086 U 0.083 U 0.087 U 
1, 1,2,2-Tetrachloroethane ppmv 0.030 U 0.o3!U 0.031 U 0.030 U 0.Q31 U 0.030 U 0.031 U 0.032 U 0.o31 U 0.032 U 
Tetrachloroethvlene oomv 0.0Z8U 0.029 U 0.Q28U 0.028 U 0.029 U 0.OZ8U 0.028 U 0.029 U 0.Q28U 0.030 U 
Toluene oomv 0.052 J 0.062 J 0.054 J 0.061 J 0.062 J 0.047 J 0.092 J 0.075 J 0.063 J 0.Q38J 
I, I I-Trichloroethane oomv 0.032U 0.033 U 0.032 U 0.032 U 0.033 U 0.032 U 0.033 U 0.034 U 0.032 U 0.034 U 
Trichloroethvlene oomv 0.028 U 0.029U 0.029 U 0.028 U 0.029 U 0.OZ8U 0.029 U 0.030 U 0.029 U 0.030 U 
I, l ,2-Trichloro-1,2,2- ppmv 0.021 U 0.022 U 0.022 U 0.021 U 0.022 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 U 
trifluoroethane 
1,3,5-Trimethylbenzene oomv 0.032 U 0.032 U 0.032 U 0.031 U 0.032 U 0.o31 U 0.032 U 0.033 U 0.032 U 0.033 U 
i ,2,4-Trimethylbenzene ppmv 0.036 U 0.036 U 0.036 U 0.035 U 0.036 U 0.o35U 0.036 U 0.037 U 0.036 U 0.o38U 
p/m-Xylene oomv 0.045 U 0.046 U 0.046 U 0.045 U 0.047U 0.045 U 0.046 U 0.048 U 0.046 U 0.048 U 
o-Xylene ppmv 0.033 U 0.034 U 0.034 U 0.033 U 0.034 U 0.033 U 0.034 U 0.o35U 0.034 U 0.035 U 
Hvdro11:en Vol% 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U 
Methane Vol% 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 
Methanol oomv 2.6 U 2.7 U 2.7U 2.5 U 2.7U 2.6U 2.7U 2.7U 2.6U 2.8 U 
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POTENTIAL VOCs FROM RADIOLYSIS 

Sealed radioactive sources, as packaged by the OSR Project, are not capable of significant hydrogen or 
VOC generation from radiolytic interaction. The AK docmnentation available demonstrates that sources 
meet DOT special form, and comply with the requirement for a leak test (Ref. 2). In addition, physical 
inspection during the visual examination assures that no VOC-bearing materials are associated with the 
TRU sealed source waste. Thus the sealed barrier prevents any possible interaction between alpha 
radiation and the compounds present in the packaging. By definition, no radiolytic gas generation is 
possible from the alpha and beta energy contained by the sealed sources. 

The release of Voes and hydrogen from the interactions of gamma radiation or neutron particles is zero 
or nearly zero as shown by the following analysis. Six hydrogen generation test vessels, or canisters, 
were loaded with a variety of materials, including the high density polyethylene used for packaging sealed 
sources, and were exposed to a neutron source loaded in each canister in the center of the material. The 
headspace gas in the canisters was sampled and subjected to gas chromatography measurements. With 
the exception of some residual hydrogen being released from packaging materials observed during curing, 
there was no hydrogen detected from radiolysis. The results from the tests are given in Table 4. 

Canister# 

] 

2 

3 

4 

5 

Table 4 Empirical Measurement Results of H2 Released 
From Irradiated Packaging Materials 

Material Hz Concentration After 114 Days Effective "G" 
Value* 

Concrete and <1.29 ppmv** <0.012 
Polybeads 
High Density <1.29 ppmv** <().()45 
Polyethylene 
Borated Polvethvlene <1.29 nnmv** <0.017 
Water-Extended <1.29 ppmv** <0.()26 
Polyethylene (H2 evolution from 

residual curing= 35 ppmv) 
Poly Cast <1.29 ppmv** <0.()24 

(H2 evolution from 
residual curing = 41 ppmv) 

* The uruts for the effective "G" value are molecules of H2 released per I 00 electron volts of energy 
absorbed. 
** 1.29 ppm is the lower limit of detection for the gas chromatograph. 

As shown in Table 4, the effective G values (gas generation release potential) measured in this test are 
insignificant for all tested materials. A low G value indicates low gas generation release and is associated 
with low hydrogen concentration also presented in Table 4. Low hydrogen generation has been 
correlated to low voe generation. The G values for VOCs observed in previous studies (Ref. 9) were 
consistently more than a factor of 200 below those observed for hydrogen generation. ·Therefore, the 
generation ofVOCs from non-alpha radiolysis is inconsequential for these packaging materials. 

CONCLUSIONS 

The analytical results listed in Table 3 for the packaging materials alone demonstrate that voe, hydrogen, 
and methane concentrations are well below the PRQLs for those compounds. The headspace gas 
analysis taken from the combination of packaging materials and neutron sources provide confirmation that 
radiolytic generation of headspace gas from alpha, beta, gamma, and neutron emissions is inconsequential. 
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Therefore, the W AP DQ0 for identifying VOCs and quantifying the concentrations of voe constituents 
can be fulfilled without headspace gas sampling and analysis of the waste containers comprising the 
LANL sealed source waste stream. 

For the purpose of assigning headspace gas voe concentration values to the OSR Project sealed source 
waste stream, UCL90 calculations were performed in accordance with Calculation of UCL90 Values 
(fWCP-DTP-1.2-006) (Ref. l 0) using the results listed in Table 3. The resulting concentrations are 
presented in Table 5. 

Table 5 Proposed LANL Sealed Sources Waste Container 
Headspace Gas VOC Concentration Values 

Compound Concentration 
(ppmv) 

Acetone 1.46 
Benzene 0.03 
Bromofonn 0.oI 
Butanol 0.03 
Carbon Tetrachloride 0.02 
Chlorobenzene 0.02 
Chloroform 0.02 
Cvclohexane 2.17 
I, 1-Dichloroethane 0.02 
1,2-Dichloroethane 0.03 
I 1-Dichloroethvlene 0.04 
cis-1,2-Dichloroethylene 0.02 
trans-1,2-Dichloroethvlene 0.03 
Ethyl Benzene 0.02 
Ethyl Ether 0.04 
Methanol 1.35 
Methyl ethyl ketone 0.05 
Methyl isobutyl ketone 0.02 
Methvlene Chloride 0.04 
I, 1,2,2-Tetrachloroethane 0.02 
Tetrachloroethylene 0.01 
Toluene 0.o? 
I, I, I-Trichloroethane 0.02 
Trichloroethvlene 0.02 
I, 1 ,2-Trichloro-1,2,2-trifluoroethane 0.oI 
1 ,3,5-Trimethylbenzene 0.02 
1,2,4-Trimethylbenzene 0.02 
p/m-Xylene 0.02 
o-Xvlene 0.02 
Hvdro2en 0.01 (vol%) 
Methane 0.002 (vol%) 
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meet all of the characterization requirements of newly generated waste. This 

means that as they are packaged the AK is verified visually using the VE 

technique and no subsequent AK verification is required (i.e., subsequent 

radiography is not needed). 

Comment 36: It is not clear how visual examination will determine that the outer casing is of 

non-VOC bearing material. (B-22). This should be made specific. 

Response: The containers for sealed sources are metallic. As such they are not VOC bearing 

material. 

Comment 37: The proposal states that a waste stream VOC source term for packaging is to be 

established based on sampling of five or more containers holding packaging 

materials "typical and representative" of such materials in the waste stream. (at 

B-4). It is not stated whether all sealed sources in the waste stream in question 

will be repackaged using substantially similar methods and materials, although 

that is the implication. This should be made explicit. 

Response: All LANL OSR Program TRU sealed sources are packaged in a Pipe Overpack 

Component assembly payload container. Four variations currently approved and 

used are: 

The standard 12" Pipe Component is used for sealed sources containing pure 

isotopes of Pu-239, Pu-238, or Am-241. These sources do not require shielding 

beyond that afforded by the steel in the 12" pipe. 

29 



The S-300 Container is a standard 12" Pipe Component with a polyethylene shield 

inside of the 12" pipe. This is used for neutron sources. Most typically Pu-239 

Beryllium sources are packaged in this container and the total contents are usually 

limited to <10 Curies. 

The S-100 Container is a 6" Pipe Component with a large Polyethylene shield 

surrounding the 6" Pipe and filling the space between the Pipe and the internal 

drum liner. This container is mainly used for the larger activity neutron sources 

like Am-241 Beryllium and Pu-238 Beryllium. 

The S~200 Container is a Standard 12" Pipe Component which contains a lead 

shield for sealed sources which may emit gamma radiation and then is placed 

inside of cane fiberboard dunnage within the 12" pipe. Thus far this container has 

not been required for sealed source packaging. 

These containers are described in LANL procedures and approved by NMED as 

part of the sealed sources program. These containers and packaging components 

are described in detail within Attachment D of the PMR. 

Section B-3a(l)(iii) will have two changes added. These are: 

Headspace gas sampling and analysis of a waste container containing a pipe 

overpack component belonging to the LANL sealed sources waste stream ..... 

• All LANL sealed sources will be characterized as newly generated waste . 
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NUCLEAR MATERIALS MANAGEMENT AND SAFEGUARDS SYSTEM REPORT 
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sHJPl'lNG p()CIJMENfS OF sotJRCES M-364 AND M-561 
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l\'.lONSANTO R~SEARCH CORPO_RATION 
MOU.ND LABORATORY ~SBURG,OHIO 

Commander 
New York Naval Shipyard 
Naval Base 
Brooklyn 1, New York 

Dear Commander: 

November 25, 1963 

Return of PuBe Neutron Sources 
for Inspection and Recanning 

A:BBA CODB Gl3 
860•33ll 

The Recanning Program was initiated because of the discovery, 
in August 1960, of one source which had developed sufficient 
internal pressure to cause a visually detectable swelling of· 
the outer stainless steel cont~iner. While the cause of the 
abnormality was determ;Lned and source fabrication procedures 
were immediately modified to prevent any possibility of pres­
sure development in newly fabricated sources, there was some 
question as to the condition of the 740 sources previously 
fabricated and in the hands of users. A program of recall of 
all previously fabricated sources was therefore initiated. 
During the past three years, therefore, you have received 
several letters requesting return of your sources for inspec­
tion and recanning. The serial numbers of the sources you 
are now holding which have not been returned are listed as 
follows: 

M-1 

At the present stage of completion 650 of the 740 sources in 
question have been_recanned. There has been no indication of 
internal pressure or potentially hazardous condition in any 
source, except for the single source which resulted in initi­
ation of the program. Because of the favorable results the 
program is, therefore, being closed out effective January 1, 1964. 

A S0BSIDIAR~ OF MONSANTO OHEMIOAL OOMPANY 



Commander, New York 
Naval Shipyard 2 November 25, 1963 

To permit orderly close-out of the program, shipment of sources 
to be recanned must be made to permit receipt at Mound Laboratory 
on or before December 15, 1963. We will not accept collect ship­
ments after that date. 

A dimensional check requirement will b~ placed on sources, for­
merly subject to recanning, which are not received prior to the 
cut-off date. This can be performed concurrently with the six­
month alpha wipe test now required of licensees. 

A comprehensive report of the investigation of the original ab­
bormal source and ·of the results of the recanning program will 
be forwarded to all holders of PuBe sources in early 1964, to­
ge~h~+ with instr~ctions for performing the dimensional che~ks. 

Thank you for your cooperation in this matter. 

V~ry truly yours, 

M. R. Hertz 
Group Leader, Sources 

MRH:lg 
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' ISTROllllCTIOS 

Prior to 1956 a number- of PuBc source~ were fabricated at Los Alamos .5clentme I,abo'-to r;;. The method, 
as describeu by Tate a.nd Coff!nberry1, was not economically adaptable to the routine production rabrtcation 
of neutron source!>. Stoichiometric amounts or plutonium and ber;rJlium were placed into a beryliium oxide 
crucible which w ns then heated In 11 v:i.cuum furn:i.ce to Initiate the reaction to form the lntermetalllc com· 
pound, Puuc.,: 'I he furnace he;it, plus the exothermic heat or reaction, carried the temperature above tbl." 
meltin~ 'point c,f the aBoy (17511°C), resumng in a cast slug or PuBe12• The crucible was then broken fto:n 
the slui: nnd the PuBcu was encapsul:.ted in double-seal-,d contniners. 

The !abrlco.tlon method, develt>Ped at !\lound Laborator.r and used until September, 1960, ls illustrated In 
· Ficurc 1. ,\ weli;hed pellet of plutonlul?i, {c), was pl:iced in' the beryllium cup, (a), which was ln turn placed 

in ttie t:intulum case {b). The tapered tantalum plug, (d), was driven in riush with the top of the case, whlch 
was then scnled by tunitsten-lnert i;:is w;.idin;;. 

a. To Plug 

'rtG 'Neid 

Pu 
b. To Con 

Inner Con toiner Assembly 

Outer Jacket 
Typt 304 S1oi:1less Sttel 

TIG Weld 

Ffr.ure 1 P118e Source Assembly 

Tnr= nsscmbly wns then pl:lced on an alumir.a support in a Vicor vacuul" chamber and ~ated in a ISK\", 
- electrnnlc he1t.tcr to inltf:i.te the reaction. Although plutonium melts below GSG°C, the ie!'!r.tlor. did D'-~ 
start until the tcmper:atttrl' approaches the meJtin, point c! beryllium, 1278°C. The ~,eat of reaction car­
ried the temperature to about 2000°C. 

1 R. F.. TAtr And :'\. 5. Coffinbt>n,:, "Plutonium-Beryllium Nf!lltron ~urces. Tb'!ir ?abriatloa and Neutron Yield,.. 
r,or-•rJin,:$ "{ .'-:r-ontl Unilt>d .''intio,,s ln1crnational Co11/crc,u:c on Pcoc11f11I U-u of :fimrsic E11crgy. :".:IV, 427 (1058). 

2J. L. nJchmond othi! c. E. Wells. US Patent 3.073,768 (January 15, 1!>63). 
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When the source was cool. it was removed !rom the chamber. and checked for wipable contami.aatton. Al~ 
though the sources usually had a wipe count of Jess than 500 counts 1;1er minute (cpm). the inner containers 
were contaminated occasionally by their surroundings in the dove box during removal. In tb1s case the 
sources were decontaminated using various techniques until a snrface ~pe count was less than 500 cp111• 

'Ibe source was then pressed into a 304 stainless steel outer Jacket. Tbe thick eEJd plug. normally contain­
ing a 10-32 threaded hole for ha1!dllnc. was welded in place. After l111al neutron calibration tbe source was 
ready for use. 

In August. 1960. as a result o! an increase in internal pressure, a. PuBe neutlon source came apart violent­
ly as the outer case was bein1 removed on a lathe • .As a result of tbia l11cident. a.JI users of llound Labora­
tory sources whicb were fabricated prior to August 31. 1960. were requested tom easure tbe dimensions of 
tbelr sources to determine i! any deformation of the container was evidenL This request in October. 1980, 
was followed by a request 1n Ma.Y. 1981. to return all of these neutron sources to Mound Laboratory !or In• 
spect1on, test1n1. and reca.nnin&. 

This rePort describes the incident whicb resulted in the initiation of Uie Recannli:ig Program. and the re­
sults of the l nvestigation into the cause of tbe Incident. 

,4 
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OESCRIPTJON OF Tl IE INCIDENT INVOLVING A SOURCE 

Occa.sion:illy, sources were returned to Mound Laboratory.by the users because or mechanical damace. usu· 
ally to the handlln& threads. In these cases the outer Jacket was removed in a lathe, and re placed with a 
new one. In Aucust. 1960, two $ources were returned from the same.user; the first source was returned be­
cause or a dwnaged handling thread; and the second;source-No. }A-2ia>wu returned btca.use tbe source 
could no lc,nger be inserted in the 1.38-lnch diameter hot~il locpng tool. 

Laboratory personnel. intending to replace the Jacket on·the source with the dAmaced tllrea.d, m.lstakenl:, 
removed M-218 from the sbippini container and, without close examlpaUon, placed it in the lathe chuck to 
remov.e the outer Jacket. When the cut had been ma.<:e more than four-finbs or tbe way tllrou&b,. tbe case "rup­
!urcd with a sharp report. 

The portion of the outer case outboard from the cut, including the heavy·end cap, ricocheted from the lathe 
tai! stock lnto the r;,0111. 'Ihe remaining portion of the outer Jacket was driven bac:k tbrouch the chuck anJ 
partially into the ho Uow lathe spindle. The inner container weld was broken and both parts dropped to the 
lathe bed 11lor,1; with se~eral i;rams or loose black powder rrcm the inte?icr of the source. The room was con­
tnminated by l1ylnr. powder. Fl~urcs 2 thrnui:h 5 !)how thr source parts art~r I.he incident. 

PEP.SONNEL CO:'IJT A!\DNA TION 

Th.e lndivldu11I performing the operaUon suffered no physlcal damage but was contaminated externally and 
had apparently Inhaled some or the contents or the source. Alpha l"ipe counts from the nostrils were more 

• t.han 105 ci:m. In the next few days alpha counts 1,reatei- than 105 cpm were obtained rrom the feces. Counts 
decreased to back1:round within two months. No count above back(?round wo.s obtained rrorn the urine. 'Ihe 
fact that urine count~ did not appenr ani: that feces counts rapidly returned to zero indicat-ed that there was 
no permanent bod:; burden and that all the inhaled plut.or.ium was rapidly rejected from the lungs, passing 
out throui:h thl' dii?estive tract. lt also lnl!lcates that PuBc., I$ biolog~caUy inert. 

:.. 
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Fi~ure 2 PuBeu Alloy Remaining in the Tantalum Inner Container 

Fiiure 3 Tonto/um Inner Container End Plug Sbowing 8rolcen Weld 
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CAUSE OF INTEJ:tNAL PRESSURE 

Immediately after the incident all users of PuBe sources which were manufactured Prior to.August ,31. 1960, 
were asked to measure the dimensions of their sources to determine whether or not other sources existed 
with Internal pressure. Since tbe 30_4 st&inleH steel used in t~e outer containers bas more than _t()l.l elonp­
tion. swelllq of a somce would be indicated before rupture. The user of somce No. M-218 reported that 
the source had swelled gradually over a period of several months. Replies to tlle questionnaire were ob­
tained for about three-fourths of the outstandinc sources with no dimensional changes reported. Since the 
swellln1 of Source M-218 bad been gradual, the return of all sources on an emergency program was not re­
quested • 

.A number of l)08sible causes for the pressure increase were investigated, such as mecbanlcal damqe by 
the user, phase changes in the PuB9i, compound. plutonium deca.r, "trap door'' leaks, Inward diffusion of 
gas. and evolved bydrocen from corrosion. The details and results of the experiments to eYaluate these 
mechanisms are presented in the appendix. The mechanism which probably caused the pressme"increase ls 
described below. 

ENTRAPMENT OF FOREIGN MATI'ER DURING FABRICATION 

The presence of cas-producing impurities in the inner container when originallr welded le hlsbl.Y improb­
able, since it ls difficult to conceive of any reaction taking pla.ce at low temperature which woUld not ban 
been rapidly carried to completion at the 2000°c reaction temperature. If gas was produced. it would be 1m­
mediat11ly evident at 2000°c because of the negligible residual stren&th of the tantalum • 

.Althouah leak checks were not routinely made on the inner containers, they were assumed to be leak-free· 
since the contamination was never higher than the levels which would have been expected f10m pick-up 
durln1 removaffrom the glove box. PreYious experience with several thousand polonium sources substan­
tiated this assumption: nonremovable external contamination is a more sensitive leak test than tbe most 
sensitive range of a. mass spectrometer bellurn leak tester. The contamination of the PuBe inner containers 
was routinely removed wttb an ultrasonic cleaner to a wlpe count of less than 500 cpm. 

To check the possibility of leaking inner containers. six sources, three recalled sources contemporary wltb 
M-218 and three new sources, were leak checked usin& a simple bubble technique. Each source was placed 
in a chamber whicb was pressurized with 200 psi helium for 15 minutes then immediately lmmel'$ed ln a 
slde-llshted beaker of acetone. Three sources were found to be leak.inc at the weld. One of the new leak­
ln1 sources was free of contamination after removal from the r~action chamber. 

The results 1mmedlately sugcested a mechanism for the pressurization of M-218. The :source, assumed to be 
leaklni, mlcht have been removed from the reaction chamber before it bad completely cooled, and placed ln 
the cold tap water of tbe ultrasonic cleaner. Upon further cooling. the air in tbe bead space would contract, 
resulttnc In tbe lncestion of water. DlscussioDS with personnel later revealed that. on numerous occasions. 
sources had Indeed been transferred to the cleaning bath wblle bot eno111h to &izzle. 

If a Jeakina source at 100°C was placed in 25°C tap water, ~ of the free space in the source would be 
OJJed. If the source was at 300°c. 48'1 of the free space would be filled • ..Assuminc all tile water reacted 
with lbe source contents to form hydrogen. pressures of .3700 and 8800 psi could b_e &elle?ated in these two 
cases. n is assumed that the volume between the inner and tkter containers le necllglble. 

.An experiment was devts.ed to test the mechanism. Source M-300, one of the original somces recalled from 
lo11ln1 operations. was stripped of tbe outer containef and leak checked. It was found to ba.ve an obvlou• 
leak. This source was heated to about 300°C and immersed in water. No water was drawn into the source. 
baaed on weights before and after tbe procedure. n was evident that the)e9k would han to be extremely 
Iar1e to allow water to enter in this manner. 
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The source was Immersed in water in the helium leak test cl'Jamber which was then pressured wUb helium 
to 200 psi. Twelve grams of water were forced ln. but in the next few minutes eight grams were forced out 
by the trapped ~s in the source. This water was found to be uncontaminated. The source. with the four re-­
m~nlnii: gr:lms or wcler in It, was canned in a standaro outer contalner with a tubulaUon welded ln the cap. 
'Ibis was connected to a gas measunnc buret. Over a ~etiod of three months 3.5 cc of gas per day was 
·evolved. Projected over a two-year period this would amount to 2600 cc. With a bead sc,a.ce or 18.6 cc this 
gas evolution rate would produce a pressure of about 2050 psi, The outer case of M-218 bad been cut more 
than four-nfths of the way through. Based on the 156,000 psi measured ultimate slrenftb of the steel and 
one-firth or the wall remaining, a pressure of 3700 psi would be required to produce endwise rupture. 

Several addltlonal variables ate ir.volved. Source M-218 may have ingested a larger amount of water; It would 
have been more ur>Jrormly distributed over the surface a.tea of the contents due to the aritat1on over two years 
of sbippJnc and handling; and it mi,ht have bettn stored at c:onsiderably higher tempera.lures. 

Immediately a.ner these experimen~Q_\!T~ _!_abrtca.~gi:i_p.r:o.c_~d~!-~ n,odifted to include a helium leak -( 
check or the inner container after reaction, s.nd the sources were not immerseafnllqulds durins decontamln- J 
ation. · _) 

9 



THE RECANNINC PROGRAM 

It was apparent that the sequence of events which probably produced tile internal pressure in M-218 were 
not necessarily unique to this sc;,urce. A total of 743 sources fabricated prior to the change in procedure was 
being used. Only three other sources, M-152, M-219 and •300 bad been recalled. Tbe pressure was meas­
ured by placing the source 1n a closed chamber drill Jir to which a pressure pge and gas sample bulb were 
attached, and drilling a small hole in the outer container end plug. Tbese three sources did not have an in­
ternal pressure. · 

In view of the serious nature of a possible rupture In the field, the users of all sources fabricated prior to 
September 1. 1960 were requested to return their sources. Of the 743 sources , 668 sources were returned 
for recanninc. The categories of users of the sources not returned are presented in Table L 

The followina operations were preformed on the recalied sources. 

10 

1. A small hole waa drilled thtoogh the center of one end of the outer c011tainer. 
'nus -.ould furnish an ludicatlon of possible internal pressure. 1f ft existed. 
and safely releue lt. 

2- The outer container was 111acbloed otr 1n a lathe. 

3. 'lbe mner source container was belluin leak checked. U a leak ~ round. the 
source was heated to ddn out aQY possible crapped liqll1d1, 

t. If the Inner container was leaking. it was rewelded and leak cbeclr.ed again. 

5. The source was welded in a new outer container. leak checked, recalibrated and 
returned to the user. (See Appendix No. 3 for information on neutron reca.llbration). 

Table 1 

BREAKDOWN OF SOURCES, SUB.JECT TO RECANNING, NOT RETURNED 
(By vsers, To December 31. 1963) 

Atomic Ener9y Commission Lal.orcatorie• 

Special U. S. Navy .. Cable'" Test Sources1
•
2 

Other U.S. Government Agencies (Primarily Military) 

Educational lnstltvtfons 

Oil Well Lo99in9 Companies 

Other Industrial €omponies3 

Foreign Countrles1 

TOTA,L 

18 

15 

8 

7 

13 

2 

12 

75 

1Thoae ore special, heavy woll, inspected to Naval reactor speciflc:atlons. 

2 Na attempt was mode to hove these returned. 

30ne of these was exposecl to 5x10u. n/cm2/sec thermal far seYeral years. 

It will l:.e replocecl so • hot assessment of possl bl e cl-a•• con be m ado. 
I 

GENERAL: Return of saurces lcnown to hoYe been eallltrotad lty the National 

Buroou of Stondorcls was mod• optional pendln; outcome of the 

rest of the pro9roin. 
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The results of this program to dat~ are give~,.,.,.1 Tablt" 2. No additional sources with inter , pressure wen" 
round; however, 142 sources were found with leakinc inner containe.~. ----.. ---· --

Table Z 

RESULTS OF PuBe NEUTRON SOURCE REOANNING PROGRAM 
-· ., ..... .. - .. - ..... 

Returned Leolcin~ Inner Container 
Serio I No. Group No. to Rec:on No. % No. % 

1 - 100 81 71 9S 13 16.9 

10 1 • 200 96 9' 98 26 27,0 

201 • 300 98 91 93 23 25.0 

201 • 400 87 80 92 17 21.J . 
-401 - 500 98 93 . 94 23 24.7 

50 1 - 600 96 83 87 20 24.2 

601 - 700 81 54 67 5 9,3 

70 1 • BOO 91 82 88 12 14.6 

8.0 1 • 840 lS let 93 2 14.3 

TOTAL 

(1 • 8&0} 7"3 668 90 u2· 21.2 

•Of •h•••• 1i11 sources wertt ruined during attempts to rttwelcl inner c:ontoi"ers 

ond were raplocecl. 

I The probabtlity or a source ht.vlng an internal pressure in the ,:roup of sourc.-es r.ot recanned was calculated 
as follows: 

where 

I' • _a_ : 2§!__ r o. 998.:; 
a~ b 66i + I 

<1 • 1-P • 0.001.,0 

p _ N! (PN•R+QR) 
R R! (i'i-RJ! 

I' • Probability that the next source checked does not have Internal pressure. 

Q • Probability that the next source checked ha.~ intern~! pressure. 

a .. Number- of sources checkt'd and round to have r.o Internal pressure < 667 sources). 

I, .. Number of sources checked and found to have internal pressure (one source). 

,V - Number of sources remaining to be checked (75 sources), 

PR - Probability that R more sources from the group or :"i sources remaining to be checked 
haYe internal prpssure. 

O! !.he 743 sources 668 were checked; and only•one (M-218) was found to have internal pressu:'!s. 

For R·O (Probability that none or N remaining sources have internal pressure): 

P0 - (0.9985/' • 0.894 
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The pro.bability that one or more if the remaining 75 sources _bas internal pressure is 0.106. 

The incidence of leaking inner containers was also examined by blocks of 100 serial numbers. Serial. num­
bers generally correspond to the sequence of source fabrication and establish the approximate date or fabrl• 
cation. There was no significant difference amonc the number of leakinc inner containers in each block. 
Results or this tabulation are given in Table 2. 

DISCUSSION 

Since the dimensions of all other sources were reported to be within specifications. internal pressures which 
may exist are not sufficiently large to deform Uie outer container. The yield strength of tbe drawn seamless · 
stainless steel tubinc used for the outer container was measured at approximately two•tbirds of the ultimate 
stren1th. There is. therefore. a probability of approxiniately 0.1 that a remaining source bas developed in­
ternal pressure and may be stressed beYond the .ASME pressure vessel code (working pressure• l/5 rnpture 
pressure). 

The only danger is tba.t such a source. if it exists. mirbt rupture if accidentally invoh'ed in a fire • .A source 
with no lntemal pressure is not affected. except for minor surface oxidation, by the standard Underwriters 
Laboratory one-Hour Test (1700°F for one hour). Its resistance to mechanical shock or crushing will not be 
appreciably affected. Puncture or a pressurized ?Uter container will only release the pressure without dan1er 
or contamination. 

The basic purpose of the recanning procram was to eliminate the possibility of rupture of the outer container 
in the field. such an occurrence. would not be similar to the M-218 incident. A thin wall cylindrical container 
is twice as strong in longitudinal strength as In hoop strength • .A hydrostaticall~ tested dummy container 
failed by a lengthwise split on one side. Due to its ductility, stainless steel does not produce _flying shrapnel 
when It ruptures. If the test container had been pressurized with gas instead of wa.ter. the only difference 
would have been that the edges at the rupture would have curled outward. ne inner source would probably 
have been contained. Source M-218 failed endwise. resulting in a flying fragment only because the wall had 
been cut more than 4/5 of the way tbrou&b around the circumference. thus reducine: the loncitudinal strenath 
considerably below the hoop strength. 

U a source which was not cut on the circumference ruptures. it would split alone its side; the inner container 
would be incarcerated and contamination would not spread. All standani sources have an outer container with 
a wall thickness of 0.030 inch. Less than five percent of the sources in the group being tested are of special 
construction "1th thicker walls. 

The Increase in hydrogen pressure in a source containinc water is prol)Ortional to the surface area of tbe 
PuBe,, alloy ex1>0sed to the water. rather than to the total amount of water contained. 

Since all sources have approximately the same ratio of free volume to weight or alloy. the rate of pressure 
lncraa&e (ln psi/year for a source containing water) is expected to be nearly the same for all sources. 

The Ume after fabrication at which sources containing water would reach tbe yield point ls inversely pro­
portional to the source diameter and directly proportional to the wall thickness. I! the data on the hYdro1en 
evolution rate obtained by introducing water into only one source is valid for all sources. anY source or 
standard wall thickness wblcb contained water at fabr1cat1on should by this time show dimensional eban,es. 

or the nonstandard sources, the type with the thinnest walls have been calculated to fall at 18.500 pal intern­
al pressure. If water completely filled the free space and-reacted to form free hydrogen. the resultant pressure 
would be approximately 18,500 psi. The postulated mechanism by which water was introduced into •21& woul 
not be expected to fill more than one-third of the free space and result in much lower final cas pressu,e. 
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-ONCLUSIONS ANO RECOMMENDATIONS 

The most probable cause for the develop111ent of internal pressure in PuBe Source M·211L1[.a;s _ _J_ngestion of 
w~the ieakini""i'nner container when -the bot source Tlas placed in a decontamination bath. Reaction 
oftiie-water with the contents _uot~ed hydrogen. anti increased the inlemal-pressureinbotli°t.be inner a.nd 
outer containers over a pe?iod of more than·two·years. Approxim~tely ~.or the sources of simil~r fabri­
cation were inspected •. and no additional evidence of internal pressure was found. 

lt is slgnHicant that t~e individual prefor:ning the operation did not retain a permanent body burden, indi­
cating that PuBeu is biologir;a!ly inert. 

occurrence or inLernal pressure in any of the sources not inspected ls ui,likely. Fabrication methods have 
been revised to ellmi nate any possibility of internal pressure developmeJit in sources other than In the 
group discussed Ir: this report. If internal pres~ure should develop In one of the not cheeked sources. it 
wo~ld be evident !torr. visual inspection at least six months to one year before any dan,eT of rupture. 

it is rec,>mmended ·; at all l!sers of PuBe sources, listed by serial numbers in the Appendix. measure the 
sourcP diameters at mnximum intervals of six months. M~thods of obtaining measurements with minimum 
exposure to source raoii.tlon are gl1."n in the Appendix. Any increase in diameter ol more than 0,010 is of 
poss,b/e significance and sh•.)uld be ,-ported to Nevtron Source Group, Monsanto Research Corporoiion, 
Mound Loborotory, Miomislwrg, Oliio • 453.42. 

.. 
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APPENDIX 

SOURCES NOT RETURNED FOR RECANNING 
(As Of .Januaiy 1. 1964) . 

M-1 M-S25 M-US• 
M-11 M-526 ~-646· 
M-47 M-529 M.647• 
M•75 M-531 M-6-48* 

M-532 M-651* 
M-193 M•.540 !,4-675 
M-194 M-542 M-676 

M-558 M-6n 
M-2O3 M-559 M-678 
M•2O.S M-56O M-679 

. M-2O6 . M-570 M-692· 
M•235 M-571 M-693* 
M-236 M-581* 
M•238 1,1.719 
M-256 M-6O2 1,1.730 

M-6O3 M-732 
M-353 M-604 M-733 
M-3S4 M-611 M-74• 
M-355 M-612 M-751 
M-3S6 M-613 M-771 
M-357 M-614 M-772 
M-361 M-624 M-775 
M-396 M-625 

M-639• M0 805 
M-4.t.5 M-64O* 
M-4.46 M-641• 
M-A48 M-642• 

M-•S7 M-6•3• 
M-465 M•644" 

•Navy Cable Test Sourc;es 

MEASUREMENT OF SOURCE DIMENSIONS 

The only dimension of value in deternaininc if a source is developing an internal pressure ls the outside 
diameter. 

To minimize personnel exposure. the source should be handled by a rod threaded into the bole ln the 
source; 18-l nch lone laboratory to111s: or bandllnc tools which allow equivalent body-source distance to 
be maintained. With a body-source distance in air of two feet. a 10-Curie (160-cram Pu SOW'C1! can be han­
dled for 30 minutes with an exposure of less than 25 mllllroentcens. For smaller so wees the exposure is 
correapondlnclJ less. .A measurement by either of tbe techniques described below should not ex-pose per­
sonnel for more than 10 minutes., 

Method A: uae or Standanl Micrometer Caliper (see Ficme 6) 

The yoke of the caliper is beld in a rins stand clamp which. in turn. ls attacbed to a rod of suitable lensth. 

14 



a Another rod is coupled to tt.e micrometer barrel with a piece or rubber tubing. Readings can be obta!qed 
., to 0.001-inch diameter by handling from the ends or the rods. several readings should be obtained at dif­

ferent points on the source. Before actual s"urce measuremenls are attempted, the m~thod should be prac· 
ticed using a ncn-radioactive test piece to gain confidence in the accuracy. 

-

• 

Source Micrometer Caliper 

Rubber Tubing Coup_ling 

' 
- Rod 

=== 
Ringstond C1omp 

Rod 

t~--------1 

Fiiture 6 Mic:-tJmcrer Caliper with Extension Rods 

?tlethod B: G• s:l' IUrtllC (see Fh:ure '7) 

Due to the po5slbiH ty Gf mf>asurement errors. the Pite ring should be made 0.0l0•lnch 1 arger than the 
lari;est diaml't<'t m_cui.ured \\"it:t a micrometer. Laboratory tor.it!! may !>c used-to drop the ~age ring over 
th~ source or, H de-sired, a handling rod rnay be threaded or brazed to the ting. 

Any increase in diameter of more thorr 0.010 is ol possible significance and should be reported to Neutron 
Source Group, Monsanto Research Corporation, Mi:,und Loborotory, Miamisburg, Ohio• 45342. · 

RECALIRRA TION OF NElTTRON E,'\llSSION 

, 
!,'l addition to the testing and recannicl: discu~cwd in thl" next !lection, the nei:tron emis&ions of all sources 
were delt-rmlned after recannint:. This Y.-BS dor.e usintt a ••Precision Lone: Counter'"',. and neutron source 
standard!' e11llbralc:-d by the No.tional Bureau of Standard~. Data on anisotropy of neutto n emission were 
also furnished. 

'J. DePanJher, "A Rl!'produclble Precision PolyelhY.1£ne Long Counter for Measuri111 Fast Neutrpn f'lwt .. , Bkll Am 
Phy!< Soc-,6, 2S2(1961}. · . 

4 J. Dt>Pan,:lu-r, "A RcproduciblP Precision Pplvt>th.vler.l' Loni Counter ror Measurintt f'ut NN1tron Flux ... AEC Rr.­
pt•rt Sn. IJlf.;oo:.tJ. t•p Sl•Si (1961). .;. 
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LO 
IJ) 

0 
0 

Approx. 1/2 inch 

Source diameter plus 0.010 inch 

-I - d e ~- I 
( L Handling Rod 
~Attach to gage ring (optional) 

by threading or broz ing 

___c-31ato 

======1i 
1/2 ioch 

Figure 7 Ring Gage (Stainless Steel preferable} 

Apparent clianps ln the values of total emission were from a. combination <>f factors, including conectton 
tor anisotropy, better counting statistics, and the ingrowth of americlum-241. Americium-241. an alpha e­
mitter. is formed by tbe beta decay of 13.2 year plntonium-241 which ls present in small amounts. The re­
canninc process itself would not produce a detectable cha.rage in emission. 

While neutron emission values are· generally bigber than those originally sup plied. the change cannot be 
used to predlct the emission crowtb due to amertcium•2411ngrowtb. Isotopic analyses of the plutonium 
originally used are unavailable. An analysis ls being made of the callbrati.on data obtained durlnc the 
Recanninc Procram and it mu be passible. at sometime in tbe future. to furnish expected crowtb rates by 
blocks of serial numbers This information will be furnished to source users when it becomes available. 

EVAL 'IJATJON OF PRESSURE INCREASES 

A number of possible causes for the pressure increase were evaluated. The various possibilities and test! 
are discussed below: · 

Mechanical .Dan,ace Pressure on the end of the source might have occurred if an attempt had been made 
to place lt in a logginc tool designed !or another type of source. This coul.d accoant for the broken weld o 
the inner contatner. To store energy. the inner container would have to be stressed md held ln a atrened 
condition by the outer container. 

This does not account !or the bullins sides of the outer container nor the large ener1r release at rupture. 
While the ultimate strengtbs of tantalum and 304 stainless steel are comparable, the tantalum la 11ucb 
sorter. Compression forces as hich as 20,000 pounds have been placed at the ends of the sourcea without 
causinc damage. 



Phase ChangE in lhe PuBeu Compound LitUe i~ known cf the metallurgy of this allo.r. It is conceivable 
• that changes mi~ht occur in the crystai i-truclure of the PuBe0 causing pres~re on the tantalum container. 

No endwise force would be expected as there was an 18.6 cc space above the PuBeu, Al so. the side walls 
of the stainless i-teel outer container had eXPanded to give at least 0.040-inch radical clearance bP.tween 
the inner and outer containers. 

The hardnes!- or PuBe0 exceeds Vickers 800. The slug is bonded to the tantalum by diffusion at" the inter­
fac(!, n.ad i:rowtli or the alloy to cause rupture i11 unlike)~•-

Helium Prl'!'.surl' caused by Plutonium Decay Onc curie of plutonium-239 produces h'?lium at th~ rate of 
2.22 x l 011 nlomi. PN minute; thus, 0.0-13 cc of hcliu:n ~er year is produced for each curie of plutonium. 
Since the Cree s1iacc is 18.6 cc, i-t \\'ould rf'?quire 86 :,ears to produce one atmosphere or pressure in thP 
~ource. In addition. ~ major portion of the heh um ls trappt-d 'in the crystal lattice and does not cause· gas 
i;ressure. 

"Trap Door· Leak Althoui:h the po~:.ibilhy app(?ars t.o bc remote, lraks which al}or. the r1as~age of gas 
in but not nut h:n·e beer. reportt-d. 

ln lhis ('(IS<', thr• sourC'r v.a::; p}nC"rd ini;idc n sralcd ln~~ni: tool and not ~ubjecled to dnwn-hole pressure. 

The sourc<' harl bPrn u:.c-d "!l only 30--10 1111:~ln~ 1Jf!t'raliflf1~ nnd nnl In D!I,\' bulr more than 5000 fret dl'Cp. 

This would indic:it1· !he maximum pressure to which it C'OUld ha\'~ been subjected, eren with a leaking log­
ging tool. wa:. nbou\ 3000 psi. 

A dumm.v fivc--cur:~ c>uter ~ontaincr wa~ weM£>d clm;ed with a tubulation and subje::ted to :a hydrostatic 
pressure tl'st. Strain, l<S inc!icated b)" diameter ch:lnite. wat- Jlleasured to 0.0001 inch by means of opposed 

a .dial lndicat11rs. ThP clastic limit was rcachcd et 5:?00 pi-i intNnal pr<'~i-ure. correspondini: to 108,000 psi 
., ten.sill' strrss 11n the ::.-terl. F'ailurr r.t't'Urred at i500 p:<i or 156,000 11sl u!Un,ate ten111le EtrC!>S. The stress­

strain cur\'c• i,; prp~ entcd in F'i,:ure S. E,·~n with a "trap door" ll!ak, the outPr co:itaineT could ·!lot have 

-

been slrf's:,.rd bp;n,nd the r.la~lic limit and thi~ mechanism could not accm.mt for tnis,,·pllinit of the sou:cr. 

ln'>'.trd D!r!usion or Gas This was proposeci as a mP<'hanism which mi,:ht produce the i-ame effect as the 
"trap door'' leak. sincr dnwnholc templ'rnturel$ as wrll a...:: pres:<ures arE> consldC?rablt' r.;-levated. If the 
snurcl' wos l'XJmst:r1 to the:;e cor.dillons, f:aS~ mi~hl ha\"P. diffosfld Into lhP outer contaln~r and have been 
trapped as ii wns withdrawn from thr b11lr. Th<· only cas with an apprrciabll' diffusion Tatr., rui\\·p;rer. is 
hydro,:i:•11. Frrl' h)·drrJiten is nor. nc.mnall~- z. major con,;tituent oi oil '1'.ell gases. 

The dirrusiur, ratC' or hydr1;1t\•n throu~h 30-l stainless steel at one atmosphere and 300'' c is approximately 
5.5:c 10 .. t'C 1STPVcm:/hr1mm thicknrss. s Since recordP.d diffuglon rates are variable from sample to samph: 
of sle<?l. the rate or h.\"dto~en dtfrusion wai. measured for seamll':,s drawn tubing used 'for the outer cnpsu!c. 
The apparatu:-; I!< t Jlui-uated ir. F'igurf' :J • 

. .\ n,·c-curit> !lnnrct• container, filled .with a copper slug to reduce thc volllml', was weld£.'d lo a hea\'Y stain­
}('ss slrt'I pl11tc • .A concentric outer conta!ner y;as then welded to the same plate. One-ei1thth inch c,)l>per 
tubing wns silver soldered inlo holes in the Plate to furni::,.h pressure connections to the two ehtmbers. 
The lnnN chamber wa's connected to ·a pressure i:aJ:e while the ouler container was connected throutth a 
500 ps1 rei;:ul:ator to a hydrogen cylinder. The unit was leak ch!Cked with a m!ll"s spectrometer helium lenk 
tester nnd thr-n ph1ced in a furnace. Both chambers were maintained al 500°C and 450 psi l-,ydroeen pressure 
fnr 24 hnnrs lo saturate the metal. The diffusion rates were _then measure~ at -ISO psi hydro1um prl"ssurc and 

~p_ s. Flint. "Thc- Dlffuj;ion ol llydrnl!en Through Matt>riab; or Con~truction".. K.-IPI. li:~9. Knot ls ,AlOr.iic ~\YN Labor•• 
wry, Sdwn••rtnd,·. :.. Y. <Of'rc-mbcr H, 1951). 
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J=;igure 9 Hydrogen Diffusion Apporot11,; 



-

-

500°. 400°. 300'-_ and 2s1.1°C. At 30Cl°C the measured rate, calculated to one atmosphere, was 4. 75 x 10-4 cm>/ 
hr/mm ti.:ck:tess, whjch checked wilhin five percent or the rates given in the literature, With thls rate It 
would require 45 days at 5000 psi lo raise the internal pressure one atmosphere. The rate was not measure-
:i)>le at 250°C. -· 

This explanation doc~ not seem plausible. The electronic circuitry in the logging tool would not oi;erate 
above 200°C. Again the tool would have had to leak. 

Hydrogen Pressurization Due to Corrosion or Electrolysis If hydrogen produced by acidic corrosion of 
steel is suppressed by ~e Pfesence or hydrogen sulfide, the hydtotten t,; forced into the metal and wlll · 
dirruse thmugll. • Pressures in hollow rods ha,·e risen to 60 atmospheres in nine days. When carbon steel 
is used a~ a. hr,lJo\\" cathode ln electrolysis, pressure or 200 to 300 atmosphefes have been measured. 

~ 

The possibility or this occur.ing in t:ie type 30~ stainless steel container is considered highly imprcbable 
since the us~ or au$.tP.nlt1c stainless steel ls recommended where hydrogen _crackir,g or blistering or other 
steels occurs. Stainless steel cathodes art' ;iscd in commercial eleclrclytic hydrogen cells. 

::;,,11 qod To P.telucr 
Tllbt votumt 

! I 4• S10,11ltSS 

S:ttl Tube 

iC SOllrtt 
Co11to,~ 

Fii;ure 10 Hydrogen C'?rrosion Diffus!on Ap?orotus 

A test was srl up t.n tnvestii:alP tbis mechanli-m. The apparatus l!'I shown in Figure JO. ~.I\ one-curie size 
stainless stnJ outvr container wa.cs weldt'd closed with the inner volume filled with a steel slug. A 1./4•inch 
diameter stnlnlcss ~teel tube wns .-1.'lded in place and almost completely filled with a drill rod to reduce 
the volume. This was connected lQ a small pressure gage. The source con~iner was immersed in dilute 

1 •u. R. Evans •·ne Corrosion and Oxldati:n ~(,Metals", St. Nar~in.cs Press, Inc. New York (!960). 

19 



hydrochloric acid and operated as a cathode at one ampere for oae week. This was then repeated with hydro­
gen sulnde continuously bubbled through the electrolyte. and finally repeated with· au electrolyte composed 
of 10 percent sodium chloride slightly acidified with hydrochloric acid. saturated with hydrogen sulfide. The 
tests were run at 95°C. ,,,; 

While the surface of the capsule was noticeably corroded, the pressure did not increase hr any of the tests • 
.After the tests the tube was cut and both the gage and source portions were helium leak checked. No leaks 
were found. 
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HSR-1 1~MEAR TSrJRVE)'r FORM 
,,__~ ~-~~~~~~•....,.-----------..----ft'~it$',:M .. ~1tft4tltJ;fjil;@ff§,~~~·.,._ __ 

No. Of Samples: / 5 
Bldg:~A--

Sample Date/Time: ~l'l-1}3 

z Number: /t}fZ.3:{"' 
MS:l;::9n--

0 Routine O Pre-Job O Post..Job D Hot-Job TYPE HSE No. CAL Due % EFF 8KG 

• Item Release • Off site Shipment • Onsite Shipment . f J:10 /J 6J1, / fJ A, /,J 3 /. ·r -0-' 
Non-Rooti- I Other. {)SJ; .&/y«r t/ql1fmly ~• j °fa'-6 

'11--/IJ l3vJ7p '11 'J 3 s-, 2- ;i.,~3 

Occurrence No.: ~ 
Incident No.: · 4 

RWPNo.: / 

2 

3 

4 19 

5 20 

6 21 

;i'~eA-rGJ!... ,.,,, 
22 7 5,::::-c 11-1-00.Ro 

8 23 

9 24 

10 25 

11 .r,-,u, 26 

12 f'pl'h!Y\, 27 

13 
,.OttJ s 

28 
~ 

14 29 

15 30 

*dpm/100 cm 

SMEAR SURVEY FORM 1 of _J_ 3/11/99 · 



HPAL l ·,YSIS REPORT FORM 
- - - - - - -· - - - - - - - - - - "· , ... - - - - - - - - - - - - - - - - - - - - -- - - - -

FILE: 23019868 
Comments: rutgers university 
SAMPLE DESCRIPTION ANALYSIS REQUESTED 

Sample Date: 9/3/03 
TA: 00 
BLDG: N/A 

Berthold 780 at TA-50 
Nucon 

Analyst: Trujillo Isaac 

RCT 

Name: Leonard Manzanares 
TA: 52 
MS: K988 

0 

--------------------------------------------------------------------------------------------
Sample Alpha 2*sigma Alpha Beta 2*sigma Beta 

ID Activity dpm MDA Activity dpm MDA 
# dpm dpm dpm dpm 

1 NOA NOA 5.0 NOA NOA 7.7 
2 NOA NOA 5.1 NOA NOA 7.4 
3 NOA NOA 6.3 NOA NOA 7.0 
4 NOA NOA 5.0 NOA NOA 7.5 
5 NOA NOA 6.3 NOA NOA 9.5 
6 NOA NOA 5.9 NOA NOA 8.3 
7 NOA NOA 5.0 NOA NOA 7.0 
8 NOA NOA 4.9 NOA NOA 7.7 
9 NOA NOA 5.5 NOA NOA 7.7 
10 NOA NOA 6.6 NOA NOA 9.0 
11 NOA NOA 5.0 NOA NOA 7.7 
12 NOA NOA 5.1 NOA NOA 7.4 
13 NOA NOA 6.3 NOA NOA 7.0 
14 NOA NOA 5.0 NOA NOA 7.5 
15 NOA NOA 6.3 NOA NOA 9.5 



APPENDIX7 

VE REPORT 



Container Packaging and VE Data Record 
P lofJ aee 

Container Identifier LA00000061414 
Printed name of VE Packaeer $.Leonard 
Printed name of VE Recorder J. A. Tonmkins 

SfBII lmluiremmt Initi.all aac1 n... efR.eeorder 
I. Procedure Used OSR-OP-120, R.7/IC2 Effective Date 03/05/03 - .ua--/ - 08/19/03 
2. Indicate the container configuration used (refer to OSR-OP-120, Attachment 2, 

for configuration types. Attachment 2 is included as part of the batch data report) 
/ 

(check one): 
X Standard Pipe Overpeck ( 12" pipe component) 

ft'?-POC Insert _ None _X_ Cane _ Poly __ Poly/Lead 08/19/03 

- S 100 Ovcrpack ( 6" pipe component) 

- S200-A Overpack (12" pipe component with lead/poly shielding) 

- S200-B Ovcrpack (12" pipe component with lead/poly shielding) 

3.· lmpect and prepare the container by completing steps 1-5 of the Container 

~ Loading and Closing Instructtons, Attachment It If container is found to be 08/19/03 
· · for use. then cotc:r the Cootaincr ID at the too of all D112CS of this form. 

3a. • Filter model on drum lid: _NFT-019_ 

~·~ • Filter serial munber oo drum lid:_BD--76_ 08/19/03 
• Filter manufacture date: 02/03 

3b. • Filter model on POC: _UT9400_ tJ~ • Filter serial munber on POC: 025285 08/19/03 - -• Filter manufacture date: 01/03 
4. Check that OSROC has provided a list of the OSR sealed sources to be loaded (If~ 08/19/03 into this COIIWDCI'. 
5. Complete step 6 of the Container Loading and Closing Instructions, Attachment 

8. Verify the unique idcntifitr, outer casing is made of nm-VOC bearing ;r 08/19/03 material, and estimated weight of each scaled source on page 2 of this form as the 
SOUR:CS SC nlaced in the container. 

6. Complete the checklist on page 3 of this form to vaify the absc:occ of indicators /fJr 08/19'03 of llldubitcd items or conditiaJs. 
7. Verify, b8ICd on visual examination, that the contents of the coohliDer lllltdl the 'I) ·•r08/19/03 waste stream • and Summarv Catceorv Group. 

•• F.nta' the Waste Mlllrix Code for the sealed sources, based on visual examination / J IY 08/19/03 , . -· S51()0) : S5100 
9. Complete steps 7-13 of Attacbmcnt 8. Torque the POC bolts in accordance with 

. 
steps 14-16 of Container Loading and Closing Instructions, Attachment 8 and 
record the following information. fT 08/19/03 • Closure bolts tightened to _65_ft-lbs 

• Torque wrench ID# _027676_ 

• Cahlntioo due date of to-Quc wrench 06-08-04 
10. Replace the packing materials in accordance with step 17 of the Container vf,~ 08/19/03 Loadlne and C/osi,w Instructtons, Attachment 8. 
11. Close the c:ontAincr and tcrque ring bolt to 40 ft-lb (±4) in ac:c:udancc -..ith step 

18 of the Container Loading and Closing Instructions, Attachment 8. Record the 
t«quc settings. pr 08/19/03 • Drum ring bolts tightened to _40_ ft-lbs 
• Torque wrench ID# _027676 __ 

... • Calibndim due date oftm'qlle wrmch __ 06-08-04 __ 

Comments: 

NA 

OSR..()21,R. 7 



Container Packaging and VE Data Record (continued) 
Pa e2of3 

Container Identifier 
LA00000061414 

NOTE: Pwlcture protection (from heavy or sharp objects) for the container is ensured by the 
use of a · com for ckin sealed sow-ces. 

Record or verify the requested information for each OSR sealed source as it is 
loaded inte the container. 
Item# OSR Sealed Source WMP"' Estimated Verified item Comments 

Description and Identifier Weight information (if any) 
(indicate during VE Enter 

y es orN no 

I Pu239Be SFC Il-1-0080 OM 7000 y NA 
M364&MS61 

2 NA NA NA NA NA 
3 NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

..:,'. 
-·NA NA NA NA NA 

k :. 
NA NA NA NA NA 2'. 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

i~l- 1-3 NA ··:~r~·· , NA NA NA NA 
,....: 

14 ··NA NA NA NA NA 
l.S NA NA NA NA NA 

Total esti1118ff'J weight (kg) for each WMP 7.0kg 
lislecltor above items 
total emmated weight (kg) for loaded 182.6 kg 
eontainer (using appropriate dnm weight 

OSR-OP-120 Attachment 2 

If the list of items is continued OD additional pages, attach and number added pages (Page_ of __J. 
• WMP categories are listed in Attacbnient 1 ofOSR-OP-120; WMP should be OM for OSR sealed 
sources. If a source is comprised of mixed WMPs, each WMP will be entered on a separate line. 

t Conversion &er.ors: 0.002205 pounds per gram; 453.59 grams per pound 



Container Packaging and VE Data Record (continued) 

I. Container Identifier 
_ LA00000061414 

NP There are no indicators for the presence of the prohibited item in this container. 
P· An indicator for the possible presence of the prohibited item has been observed. (If any condition is 

noted as nresent (or oossiblv ,,.~ ... ,. note details in the comments section at the end of this form.) 

EnterPor Prohibited Hazardous Items or Conditions 
NP 

NP Free liquids in an inner container or in the container 

NP • Incompatible waste (i.e., incompatible with WIPP backfill, seal and panel 
closure materials, shipping container materials, or other wastes as defined by 
TRUCON codes) 

NP • Polychlorinated Biphenyl (PCB) compounds 
NP • Explosive items 
NP • Ignitable items 
NP • Reactive items 
NP • Corrosive items 
NP • Hazardous waste not occurring as co-contaminates with TRU mixed wastes 

NP • Potentially pressurized containers (e.g., aerosol can, light bulb, gas cylinder) 
NP • Nonradionuclide pyrophorics greater than or equal to 1 % by weight of the 

waste container. 
NP • Radioactive pyrophorics greater than or equal to 1 % by weight of the waste 

container that have not been rendered nonreactive. 
NP • Chemical incompatibility 
NP • Sealed containers greater than 4 liters 
~ including the identifiers of any relevant NCRs or PWRs: 

NA 

I certify that I have visually examined each sealed source loaded into this container, and that the 
above information is correct. I also verify that no items other than those listed on this form have 

been placed into,,cht ~ 
~/ i,/ • - f 9-l'!-tJ3 -
Sig,,tllJln ofV£PIIClratte'r Date 

I certify that I enmined a,td witnessed the• ... _ of this container, and that the above 

information is correct. _t~ -:r;::[;-,, <l'-Lf-c]: 
Si.,.._;::..... v ofYE Re ___ _: __ / 

.., ,. 
Date 

OSR--021,R. 7 I 
, 

:,·-/..,.~ -r. 



APPENDIX8 

MONSANTO PROCEDURES 



Appendix 8 is not included due to the voluminous nature of the document. If, after review of 
Appendices 1 through 7 you feel that this information is required a copy will be sent out 

immediately 


