
-, .� -.

OAK RIDGE NATIONAL LABRATOYi AL
OPERATED BY MARTIN MARIETTA ENERGY SYST1M. JapI`.

POST OFFICE BOX X
OAK RIDGE, TENNESSEE 37831

November 12, 1985
'85 NO' 18 P3:34

Dr. J. W. Bradbury
Geotechnical Branch
Office of Nuclear Material

Safety and Safeguards
U.S. Nuclear Regulatory Commission
Room 623-S
Washington, D.C. 20555

WM Rag
OREg

WM. Project 1/4 4/
Docket No. I

PDR 41
LPDR kKC$e 445

Distributions;.

(Return to WM, 623-SS) Lalcl

Dear John:

As we discussed during the Program Review, we have recently
encountered some problems with our germanium detector and have also
learned of a potential problem with the multichannel analyzer for our
counting equipment. According to your request in your response to our
September 1985 Monthly Report, please find enclosed a short summary of
our situation for your information. We have also identified currently
available equipment that would alleviate our stated concerns. If you
should have any questions regarding the enclosed discussion or wish to
discuss our situation further, please call me.

Sincerely,

Gary K. Jacobs
Environmental Sciences Division
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cc: W. D. Arnold
A. D. Kelmers
A. P. Malinauskas
R. E. Meyer
G. D. O'Kelley
S. K. Whatley
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DISCUSSION OF COUNTING FACILITIES
(GERMANIUM DETECTOR AND MULTICHANNEL ANALYZER)

Germanium Detector:

Our present germanium detector is defective and, although counts
can be observed on it, its resolution is low, and it is likely to fail
completely if used regularly. Even if it were operative up to its
specifications, it could not count most systems of interest to us (e.g.,
Np, Pu. and Am) because of its low efficiency and unfavorable geometry.
A high-efficiency germanium well-detector is required to alleviate this
problem. A high efficiency germanium well-detector would enable us to
determine low concentrations of such nuclides as Np-237 without
interference from other nuclides such as Pa-233. This ability would be
especially useful for isotherm determination and valence analysis. In
addition, it would be a valuable quality assurance aid because it can be
used to verify the amount and purity of nuclides obtained from outside
vendors or sources within ORNL. These advantages are a result of the
high resolution and favorable geometry of the germanium well-detector.
Unfortunately, a high-efficiency germanium well-detector of the type
needed is not available to us at ORNL. The estimated the cost to
purchase such a detector and the necessary shielding is approximately
$32,000 (see attached equipment list).

Through temporary access to a high efficiency germanium well-
detector in the Analytical Chemistry Division, we were able to verify
that Np-237 could be counted on such a counter using the 86.50 keV
gamma-ray. The efficiency for detection of this gamma-ray was about
0.769. For an end-window detector (the most common type and what is
currently in our laboratory) the efficiency was 0.150. Thus, the end-
window detector requires considerably longer counting times. Because of
the type of experiments we conduct, routine use of the well-detector in
Analytical Chemistry Division is not practical or possible because of
cost and scheduling considerations.

Multichannel Analyzer:

We have been informed that our Canberra Series 80 multichannel
analyzer is no longer supported by Canberra because of its age.
Therefore, replacement boards are no longer available. Should the
analyzer fail, the boards would have to be repaired at considerable
expense and significant loss of time. In addition, our current system
has no provision for archiving spectral data. Such storage is highly
desirable for strict quality assurance and data review purposes.
Several types of multichannel analyzers are available. For our
purposes, systems consisting of an IBM PC with special boards added are
best. The estimated cost for a system such as this is approximately
$13,000 (see attached equipment list).



Equipment List and Estimated Costs

1. Germanium Well-detector and Shield:

Detector
Shield

Total

2. Electronics

High voltage power supply
Spectroscopy Amplifier
Precision pulser

$24,500
7,500

$32,000

$670
1,225

615

Computer-based multichannel
Pulse-height Analyser:
ORTEC Adcam with
two detector multiplexer and
IBM PC

Total for all electronics:

3. Total including detector and
electronics:

$10,000
___2__5___

$12,510

$44,510


