
c 

ANNUAL MEE!l'IMG OF THE 

L 
f < 
- &  

WRIMZZ'RY EXCHANGE PRCXRAM 

MINEZ'ES 

APRIL 24-25, 1991 

RECEIVED 
pi f 

O S T I  

G.3 " EGzG MOUND APPLIED TECHNOLOGES 
r - 

513-865-4020 P.O. BOX 3000 MSAMISBURG, OHfO 45343-3000 

T 



DISCLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document. 

. 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, rtcom- 
mendation. or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 



On April 24 - 25, 1991, twenty-eight people from seven DOE 
organizations participated in the annual meeting of the 
Calorimetry Exchange Program. The meeting featured a review 
of the statistical analysis of the calorimetry and gamma-ray 
data submitted to the exchange during 1990. The meeting 
also enabled the group to review progress of five projects 
(open action items) concerning a tritium exchange program, 
reprogramming of the database, a catalogue of measurement 
techniques, additional samples, and recharacterization of 
the current sample. There were five presentations on recent 
advances in calorimetry and gamma-ray measurements. During 
the meeting one new task (action item) was identified. 



1. WELCOME AND INTRODUCTIONS 

Tina McClelland formally welcomed the participants to 
the Annual Meeting of the Calorimetry Exchange host.ed 
by EG&G Mound Applied Technologies. The participants 
introduced themselves and indicated their interests in 
the meeting. Appendix A is a list of participants. 
The agenda for the meeting was approved without 
changes. Appendix B is the agenda for the meeting. 

2. REVIEW OF 1990 DATA 

Tina McClelland presented the summary of the 
calorimetry data submitted to the exchange during 1990. 
Ed Novak followed with a summary of the isotopic data 
submitted during 1990. (The summaries are distributed 
under separate cover entitled lvCalorimetry Exchange 
Program - Annual Data Report for 19901', 
MLM-MU-9 1- 6 3 -0 0 0 5 .  ) 

3. EXCHANGE EXPERIENCE AND FUTURE DIRECTION 

Representatives of each site presented a brief 
description of the ways the exchange sample and reports 
are used. The sample is used typically as a heat 
standard for calorimetry and an isotopic standard for 
gamma-ray measurements. The reports are used to 
document laboratory performance and are sometimes used 
to interpret interlaboratory differences. 

In the past, interest has been expressed for a tritium 
calorimetry exchange program. Five sites (Mound, LLNL, 
LANL, GEND, and SRS) have shown continued interest. A 
survey was distributed to determine the specific needs 
(power range, physical size, etc.) of each site. 
Representatives from the sites have completed the 
survey and the results were discussed at the meeting. 

The database has been converted to run under Microsoft 
Excel to incorporate the changes agreed upon in the 
past by the participants. In addition, spreadsheets 
were developed and distributed to the participants to 
assist in the submission of data. The possibility of 
using a modem to transmit the data is being 
investigated. 

The continuing need for a catalogue of measurement 
techniques was discussed. The participants agreed the 
need still existed . They also agreed that the list of 
measurement techniques should be updated and included 
in data reports periodically (at least annually). 
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3. EXCHANGE EXPERIENCE AND FUTURE DIRECTION (continued) 

The status of the availability of material for 
additional samples was discussed, Three avenues are 
currently open for pursuit: (1) working through the 
ATEX Task Force; (2) obtaining material from Hanford; 
and (3) obtaining material from Savannah River, The 
problem of packaging the material as standards was also 
discussed. LANL said they have the ability to package 
the material, if the material can be shipped to LANL. 

The results of the recharacterization study were 
presented by Walt Strohm. A proposal was put forth to 
accept the results as confirmation of the current 
accepted values and to change none of the accepted 
values. Following discussion of the results, the 
proposal was accepted. The results of the 
recharacterization study are included in Appendix C. 

The possibility of the physical exchange of calorimetry 
exchange samples among the sites was discussed. The 
idea was rejected as impractical due to stringent 
shipping regulations. 

The need for an updated mission statement was 
discussed. 
should be pursued. Mound will collect comments from 
involved parties and will issue a draft of a revised 
mission statement for review and comment. 

The participants agreed that the revision 

A proposal to include a calculation and analysis of 
plutonium gram values from reported calorimetry and 
isotopic data was discussed, 
rejected, 
work would provide no additional helpful information 
over the current analyses of the measurement results. 

The proposal was 
The participants agreed that the additional 



4. SPECIAL TOPICS 

Calorimeter Projects at Los Alamos National Laboratory - Teresa Cremers shared information on two calorimeter 
projects at L o s  Alamos National Laboratory. The first 
item discussed was the status of the Robo-Cal system. 
Robo-Cal is a fully-automated calorimetry and isotopic 
system at LANL. The results of standards measurements 
made using both hand- and robot-loading of the 
calorimeter were discussed, Secondly, the results of 
the test of the Argonne air-bath calorimeter at LANL 
was discussed. 

SGS Plutonium/Diatomaceous Earth Calibration Standards - Steve Long and Tom Sampson discussed the packaging 
and performance of plutonium/diatomaceous earth 
calibration standards for segmented gamma scan 
measurements. The standards were fabricated at LANL. 
and are used as standards in the SGS measurements of 
waste drums. 

The Dry Heat Exchanser Pre-Conditioner - Sandy James 
discussed the dry heat exchanger pre-conditioner. The 
dry heat exchanger was recently developed at Mound as a 
means of increasing sample throughput. The results of 
standard measurements and performance were discussed. 

Calorimeter Preventive Maintenance Information - Bill 
Rodenburg gave preventive maintenance suggestions to 
the participants. The suggestions included 
periodically (at least annually) unplugging and 
plugging in the Jones plug connections between the 
power supply programmer and the power supply. This 
helps to clean the contact by removing debris, thereby 
eliminating future problems in the fine tuning of the 
power supply. 

Gamma-Ray Spectroscopy 'lConsumer Alert" - Tom Sampson 
described an anomaly associated with certain gamma-ray 
detector preamplifiers when they are used with 
spectroscopy amplifiers having pile-up rejection 
circuitry. Specifically, the preamplifier output pulse 
contains a small lgglitchl* which causes the amplifier to 
reject the pulse even when it doesn't represent a pile- 
up condition, This phenomenon was noticed when using a 
Canberra LEPS detector and preamplifier in combination 
with a Canberra model 2030 amplifier. According to 
Tom, Canberra engineers are now aware of the problem, 
and are working on a preamplifier design modification 
to correct it. In the meantime, users of such hardware 
combinations can avoid the problem by measuring at 
count rates low enough to not require pile-up rejection 
circuitry. 
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5, DISCUSSION OF TRITIUM EXCHANGE 

All sites which have shown continued interest in a 
tritium exchange program were represented, The sites 
included LANL, GEND, SRS, and Mound. The participants 
agreed that the goal of the tritium exchange should be 
to provide an independent assessment of measurement 
capabilities, In addition, the participants agreed 
upon a proposed physical size (1 inch diameter by 5 
inches high) and a proposed set of wattage (0.1, 0.5, 
and 1.0 watts). A proposal was put forth and accepted 
that the exchange samples be two sets of three 
standards each (one standard at each of the proposed 
wattages). The sets would be shipped between the sites 
approximately every three months. Based on the above 
information, biannual data reporting was proposed and 
accepted, 

6, CLOSE OUT 

The dates for the next annual meeting of the exchange 
were set at April 22 - 23, 1992. 
Action Items (Open) 

Catalogue of Measurement Techniques - Mound will issue 
a survey to the participants, collate the data, and 
issue results. 
included in the data reports periodically (at least 
annually). 

The results will be updated and 

Additional Standards - Material, which could possibly 
be used for additional exchange standards has been 
located at Hanford and Savannah River. Mound will 
pursue the possibility of packaging the material for 
additional exchange samples. Mound will also continue 
working through the ATEX Standards Task Force. 

Tritium Exchange - Mound will work toward the physical 
design of the proposed tritium samples, how they will 
be characterized, and the experimental design needed 
for their characterization. 

Reprogramming - Mound will implement the new reporting 
software using Microsoft Excel. 

Action Items (New) 

Revise Mission Statement - Mound will distribute copies 
of the current mission statement to parties involved 
with the Calorimetry Exchange Program, and solicit 
comments and input for the revision of the statement. 
Mound will draft a revised mission statement and 
distribute it to the parties for review and comment. 
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Name 
Leo Barnes 
Bill Boyce 
Jim Brown 
Shara Combs 
Teresa Cremers 
Fred Duff 
Ronnie Gunter 
Richard Hamilton 
Sandy James 
Steve Long 
Jack McBride 
Tina McClelland 
John McDaniel 
Jerry Meitin 
Ralph Nelson 
Ed Novak 
David Rake1 
Bill Rodenburg 
Cliff Rudy 
Thomas Sampson 
Larry Satkowiak 
Bill Sedlacek 
Ray Seiler 
Mike Sharp 
Mark Spivey 
Walt Strohm 
Jerry Wetzel 
Gary Wills 

APPENDIX A 

. List of Participants 

Affiliation 
General Electric Nuclear Devices 
Westinghouse Savannah River Site 
EG&G Rocky Flats 
EG&G Mound Applied Technologies 
Los Alamos National Laboratory 
EG&G Mound Applied Technologies 
Westinghouse Savannah River Site 
Westinghouse Hanford 
EG&G Mound Applied Technologies 
Los Alamos National Laboratory 
EGCG Rocky Flats 
EG&G Mound Applied Technologies 
EG&G Mound Applied Technologies 
Westinghouse Savannah River Site 
EG&G Rocky Flats 
EG&G Mound Applied Technologies 
EGLG Mound Applied Technologies 
EG&G Mound Applied Technologies 
EG&G Mound Applied Technologies 
Los Alamos National Laboratory 
EG&G Mound Applied Technologies 
Los Alamos National Laboratory 
EG&G Mound Applied Technologies 
Lawrence Livermore National Laboratory 
EG&G Rocky Flats 
EG&G Mound Applied Technologies 
EG&G Mound Applied Technologies 
Westinghouse Savannah River Site 

FTS Number 
848-8621 
239-8436 
34 5-58 15 
774-3769 
855-0155 
774-3763 
237-8436 
440-2584 
774-3764 
843-2336 
345-5226 
774-4391 
774-3441 
952-3304 
966-2701 
774-4870 
774-4203 
774-3136 

843-6968 
774-4121 
843-5886 
774-3783 
53 2 -7 194 
345-2228 
774-3462 
774-3764 
239-2454 

774-4280 
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APPENDIX B 

Calorimetry Exchange 
Annual Meeting 

Agenda 

April 24 - 25, 1991 

1. Welcome and Introductions 

2. Review of 1990 Data 

3. Exchange Experience and Future Direction 

4. Special Topics 
a. Calorimeter Projects at Los Alamos National 

b. SGS Plutonium/Diatomaceous Earth Calibration 

c. 
d. Calorimeter Preventive Maintenance Information 
e. Gamma-Ray System Consumer Alert 

Laboratory 

Standards 
The Dry Heat Exchanger Preconditioner 

5. Discussion of Future Tritium Exchange 

6. Close Out 
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APPENDIX C 

REMEASUREMENT OF THE PLUTONIUM ISOTOPIC COMPOSITION 
OF THE CALORIMETRY EXCHANGE SAMPLE 

Aliquots of the calorimetry exchange Pu02 material were sent to Los Alamos National 
Laboratory (LANL), New Brunswick Laboratory (NBL), Lawrence Livermore National 
Laboratory (LLNL), and EG&G Mound for remeasurement of the Plutonium isotopic 
composition. The aliquot sent to LANL was discarded before isotopic measurements were 
made and questions about the Mound measurements are still being investigated. The 
current reference isotopic values and the remeasured values from NBL and LLNL are 
shown in Table I. 

CALEX PLUTONIUM ISOTOPIC REMJUSUREMENT 
(All Data Decayed To January 1,1989) 

Isotopic Abundance [weight percent] 
(standard deviation) 

=Pu 239Pu 24OPU 241PU 
CURRENT 0.00944+ 93.8676 5.8600 0.2338 

REFERENCE (o.00006) (0.0028) (0.0035) (0.0013) 
VALUES 

LLNL 0.009496+ 93*873 5.854 0.2338 
(0.000019) (0.019) ' (0.006) (0-0004) 

NBL 93.8621 5.8633 0.2337 
(0.010) (0.010) (0.0009) 

+ Alpha Pulse-Height Analysis 
Gamma-Ray Spectroscopy * 

TABLE I 

NBL measured the B8Pu isotopic fraction only by mass spectrometry. Following the past 
practice of considering only B8Pu values measured by alpha particle spectroscopy, the 
NBL remeasurement of 238Pu is not included. All of the remeasured isotopic fractions 
agree within two standard deviations with the current reference values. With no 
significant differences demonstrated, the exchange will continue to use the current 
reference values. 
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