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WASHINGTON STATE UNIVERSITY

PULLMAN, WASHINGTON wi6s.. 20

NUCLEAR RADIATION CENTER

March 16, 1984

Mr. Ross A. Scarann, Director

Division of Radiological Safety
and Safeguards Programs

U.S. Nuclear Regulatory Commission

Region 5

1450 Maria Lane, Suite 210

Walnut Creek, California 94596

Dear Mr. Scarano:

In accordzsnce with the requirements of 10 CFR 21, notification is herewith
submitted relating to the failure of Siemens Health Physics Services solid
state neutron dosimeters to measure fast neutrons. Washington State
University has contracted with Siemens to provide the university with per-
sonnel dosimetry service for the measurement of beta-gamma radiation and
neutrons. Siemens shifted from NTA film to track etch-type detectors for
neutron dosimetry about 8 to 10 months ago. In order to iasure that the
numbers reported by Siemens were accurate, the university instituted a test
program about 8 months ago. A description of the neutron exposure tests
and the results obtained are described on the attached memorandum.

The results of our tests on Siemens neutron badges indicated that either
our test procedure was invalid or Siemens neutron dosimeters did not func-
tion at all. Tests using two other vendors' dosimeters resulted in reason-
able results that substantiated the validity of our test procedure. The
final conclusion is that Siemens' new solid state neutron dosimeters and
the associated processing are defective and simply do not detect fast neu-
tron exposure.

Sincerely,

QW ENLan,
W. E. Wilson
Associate Director

WEW:efm
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MEMORANDUM

Bill Wilson, Associate Director

Jerry Neidiger, Reactor Supervisor ¢ﬁ357. //
f

March 20, 1984

SUBJECT: Evaluation of Siemens Gamma and Neutron Dosimetry Badges

Attached is the evaluation of Siemens film badges worn by persomnel at
WSU, including personnel at the Nuclear Radiation Center. All badges were
placed at the same distance from the source and various dose levels were a
function of time only. The gamma film badges were exposed to an NBS cali-
brated 94 millicurie Cs137 source. The neutron badges were exposed to a
1 curie PuBe source, No. M-134, which has a neutron emission rate of 1.58 x

106 n/sec. As of this date, the Siemens neutron badges have failed to record

any dose level of neutroms.

Table I gives the test results of neutron exposure for the last six
months. These badges were given calibrated neutron doses, then returned to
the vendor as part of the building badging account each month. The vendor
was unaware these were test badges. When the monthly test badges failed to
record any dose, I requested ten additional test badges. I infcrmed Siemens
these would be given calibrated doses of radiation and returned to them for
evaluation. Table II gives the results of these additional 10 test badges,
which was performed in February. Again the neutron badges failed to record
any dose of neutrons. As a check of my exposure methods, I requested 10 test
dosimetry badges each from two other vendors. As it turned out, one vendor

supplied me with two different types of neutron dosimeters for a total of 20
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badges, while the other vendor supplied me with three different types of
neutron dosimeters for a total of 15 badges. These badges were given
identical doses in the identical manner as the Siemens badges and all 35
badges recorded neutron doses within 50% of the expected values.

I believe the Siemens neutron badges to be defective and I have
turned my test results over to the Radiation Safety Supervisor for further

action with Siemens.

JAN:efm



Month

July

August

September

October

November

December

Table 1

Evaluation of Siemens Neutron Badges for the

Period of July 1, 1983 through December 31, 1983

Badge No.

84
85

84
85

84
85

84
85

84
85

84
85

(all doses in millirem)

Dose Given

Dose Reported

30
635

40
409

50
200

124
396

180
1323

200
400

not read

not read

% Error

-1007%
-100%

-100%
-100%

-100%
-100%

-100%
-100%

-100%
-100%



Table 11

Results of Special Test Evaluation
on Siemens Neutron Badges Performed on
February 15, 1984

Badge No. Dose Given Dose Reported % Error
091 10 - Note #1
092 10 - Note #1
093 25 - Note #1
094 25 - Note #1
095 100 () -1007%
096 100 ) -100%
097 250 ) -100%
098 250 () -100%
099 500 ¢ -100%
100 500 Q -100%

NOTE #1: Dose given below minimum detectable dose of 30 mrem
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FIGURE 1—FILM IDENTIFICATION

STANDARD MONITOR PACKET

The tand i ackets \/(

ntan two gitierer

apy

OPTIONAL EXTENDED RANG!
PACKET

nge packet for evaluati

a replacement extenged
packet 1s sent every year, at which
the oid packet should be aiscarged
extengeg range packetl 1S aiways

tified by a red stripe

NEUTRON DOSIMETER
The optonal track-etch, fast neutror
dosimeter should be placed

the upper-left corner
the inside back of the film badge hold
The plastic insert should be placec
tween the neutron dosimeter and
reqular flm packet Each neutror
dosimeter should be returned with the
corresponding standard monitor packe!
for evaluation. Do not return the plastic in
sert

FIGURE 2 - NEUTRON DOSIMETER

CONTHOL FILM PACLKETD
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HANG CONTROL FILM PACKET
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INSERTING FILM IN HOLDER front badg
1o open the badge holder, pull gently REPLACEMENT FILM PACKETS

H the catch at the top. Do not try to oper Heplacement him packels w be sent
fast neutron the holder more than 90° betore the end { vour monnonng
placed in the g penod. These films should be placed
il branat of When usinc neutron dosimeters, )
> \l\ 67 L J ¢ o 1', "". nrints | ’ thi |
' badge hold place the neutron dosimeter in the ; ' v
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CHANGE OF SERVICH

(.'M‘Ul s ot W et o hin
packets stupped o you whether they din
used or not. Changes made ' your s
vice should be requested using
change lorm on the back of the packing
hst recened with you: most recent film
shipment.  Cancellations must be re
cewed at least 20 days before the date of
the shipment to be altered. I service s
cancelled for any participant you must
return the hilm badge holder. You will be
charged for any holder not returned. Do
not reassign badge numbers 10 persons
other than those to whom they were
onginally assigned since all exposure
tecords aie kept by badge number
When reinstating personnel, you must
supply us with the badge number and
approximate date of the last film worn

ANY QUESTIONS

Uuestion,

dbuou. aliy
Nuchbadge I service stiould Le Onecien
10 Siemens Health Physics Suivices, P o
Box 1367, Des Planes, Hinos GLO1E
Phone B00/323 6015 Toll Free Gn o
312/635 3387, Collect)

Always reler to customer and badgo
numbers In any correspondence

YOUR RESPONSIBILITIES

It 15 your responsibility 10 review promp!
ly and with care the data in your expo
sure reports and to take, for yourself and
your employees, any protective or cor
reclive action that may be indicated Fur
ther, reliable data necessanly depends
upon proper practices on your parn. Ac
cordingly, vour utiization of Nuclibadge
Il dosimetry service must conform with
these instructions

[ SL R ( yu

BASIC RADIATION EXPOSURE LIMITS

COLUMN ¥
TYPE OF EXPOSURE LIMIT ON REPORT
Whole Body 1,250 Millirem per quarter 14 -
5,000 Millwem per year 17 .
Skin 7.500 Miliirern per quarter 15 ¢
Lifetime Whole Body 5,000 Millirem X (Age-18) 19 .
Pregnant Women (with 500 Millrem in Readings from .
respect 10 fetus) gestation period Column 12 must
be totaled over
gestation penod
Hand, Forearms, Feet 18,750 Millirem per quarter 15 *
Ankles 75,000 Millwern per year 18 '
*US N Reguiarory C LT Tite 10 Pan 20 Code of Federdl Rep Copees svadabie from
USNRC Washington. D C 20546
“* NCRP Repont No 19 Basc Radwaton Protection Criterna Comees avadabie from NCRP Publcatons
PO Bos 4867 Washington. D C. 20008
Health Physics Services
2000 Nuclear Dnive
Des Plaines, linois 60018
Telephone: 312/635-3387
800/323-6015
Primtedin U S A Rev 2. 1082
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7. Date 5-day Written Report Due - /Jgwri 7/, 1984 Date Received - fpren zz2, /984

8. Div. Secretary Mail Written Report to HQ's and Other Affected Regions

a) Date Mailed to HQ's Document Control Desk -

b) Date Mailed to Other Regions -

9. Generic Issue Data Sheet (TI-2500/3) submitted? “Yes No

10. Additional Comments =~
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