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MEMORANDUM

TO: Nancy Dennis

FROM: Phillip Plato

DATE: April 1,1980 i

RE: Progress Report No. 27, Contract No. NRC-01-77-180, March, 1980

December 1979 Through February 1980

The last Progress Report we sent to you was for November, 1979.
In December, we completed the Final Report for the original two-year
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| pilot study of the HPSSC Standard. We also began preparing a Supple-
mentary Report which examines the data of the pilot study using the
radiation categories and statistical methods in the Standard as it
was revised following the pilot study. The three main documents pro-,

duced for the pilot study are:

Procedures Manual NUREG/CR-1063
Final Report NUREG/CR-1064
Supplementary Report NUREG/CR-1304

The months of January and February,1980, were spent completing
the Supplementary Report and honoring requests from various Government
agencies to examine the pilot study data in a variety of ways. Modi-
fication #10 to our NRC contract was approved at the end of February.
The new funds will enable us to assist your office in preparing a
Value/ Impact Statement for a proposed mandatory testing program far
dosimetry processors and to visit any of the processors not visited
during the pilot study in order to determine why the performance of
the processors was, in general, not good.

During this time period, several processors have sent us some do-
simeters for irradiation to assist them with corrective actions in their
processing procedures. One processor requested to be re-tested in a
single category. He found it interesting that although their performance
was clearly improved compared to their pilot-study results, they failed
the category due to a clerical error.
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Value/ Impact Statement .-
.

.
.

We reviewed an outline of a Value/ Impact Statement prepared by the
Office of Standards Development of the NRC and a sample Statement pre-
pared for another topic. From these documents, we have prepared a list
of questions to be asked of commercial processors, in-house processors,
and die appropriate regulatory agencies. We are currently making plans
to invite all interested parties to attend a meeting in Ann Arbor during
which our questions (i.e., values and impacts to them of the proposed
action) can be discussed. We are planning to have separate meetings for
commercial processors, in-house processors, and regulators so that the
specific comments and needs of each group can oe discussed separate from
the other groups. We expect to have these meetings around the end of
April.

Site Visits

We have not begun to organize the site visits in part because the
priority for this task is lower than for the Value/ Impact Statement and
in part because we believe the three meetings discussed above will serve
to introduce the need for the site visits to the processors. Our plans
are to begin organizing the site visits during May.

.

Average Performance of Processors

Mr. DeVaughn Nelson of the U.S. '.nvironmental Protection Agency
requested that we examine the results of the pilot study to detennine
the average performance of all the processors during the pilot study.
Table 1 defines the radiation categories (types of radiation), inter-
vals (dose ranges), and statistical criteria in the original version
of the Standard used during the pilot study. Table 2 shows the number
of dosimeters tested in each interval of Test #1, the average value of
the performance index P, and the standard deviation of P for all the
dosimeters within each interval. Table 3 shows the same information
for all dosimeters irradiated in all the intervals of each category for
Tes t #1. Table 4 shows a summary for all dosimeters irradiated for
Test #1 among all eight categories. Tables 5, 6, and 7 show similar
information for Test #2 of the pilot study.

Although Tables 2 through 7 show biases for various groups of do-
simeters, some caution in the interpretation and use of these results
is in order. First, although the processors were informed of the irra-
diation conditions that would be followed during the pilot study, many
continued using calibration factors that they use for their regular
customers. These factors may produce a bias for the testing program
but still serve the needs of their customers. Second, the standard de-
viations shown in the tables are usually quite large. This reflects the
fact that a few dosimeters with very large errors (some dosimeters had
reported doses that differed from the delivered doses by five orders of
magnitude) can significantly affect the bias and standard deviation.
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! Third, the minimum value of P is -1.0000 whereas the maximum value is
i plus infinity. Fourth, although considerable improvement is seen in

the results of Test #2 compared to Test #1, this improvement is due in
1 part to the fact that some processors with very poor performance in

Test #1 elected not to participate in Test #2.'

Conclusion

We have begun the tasks required for Modification #10 of the Con-
tract. We see no problem in completing the tasks on time and within
budget.
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. Table 1.
Summ1ry of ths HPSSC Standard ursd in thi pilot study.

.

Tolerance Level (L)-

(*** " **
Number of

* **9
Radiation Dosimeters 3

Category Interval Test Range Per Test (7 mg/cm ) (1000 mg/cm')

I. Gamma 1 Accident. 10-800 rad ~10 no test a

(Co-60) 2 Protection: 30-100 mrem 10 no test b

3 101-300 mrer - 10 no test b

4 301-10,000 mrem 10 no test b

II. X Ray 1 Accident: 10-800 rad 10 no test a

(30-300 kev) 2 Protection: 30-100 mrem 10 e c

3 101-300 mrem 10 e c

4 301-10,000 mrem 10 e e

III. X Ray Accident: no test

(15-30 kev) 1 Protection: 150-300 mrem 10 e c

2 301-10,000 mrem 10 e c

IV. Beta Accident: no test

(Sr-90) 1 Protection: 150-300 mrem 10 e no test

2 301-10,000 mrem 10 e no test

V. Neutrons Accident: no test
'i

(Cf-252) 1 Protection: 100-300 mrem 10 no test c

2 301-5,000 mrem 10 no test c

VI. Photon Mixtures Accident: no test

(Cat. I & II) 1 Protection: 50-100 mrem 10 e c

2 101-300 crem 10 e c

3 301-10,000 mrem 10 e c

VII. Photon and Beta Accident: no test

Mixtures 1 Protection: 200-300 mrem 10 e c

(Cat. I or 116 IV) 2 301-10,000 mrem 10 e c

VIII. Photon and Neutron Accident: no test

Mixtures 1 Protection: 150-300 mrem 10 no test c

(Cat. I & V) 2 301-5,000 mrem 10 no test c

For each dosimeter, a performance index is calculated by:

P= where: H' = delivered quantity
~

H H' = reported quantity

For each depth of each interval, en average performance index, E, and its standard
deviation, S, are calculated.

A processor passes a category if, for each depth of each interval:

|P|+2S1L
where:

a: L = 0.3
b- L = 0.3 or 6/ @ whichever is larger
c: L = 0.5 or 15/ [f whichever is larger

,
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TE ST #1

CATEGORY I NTE RVA L N P S

1 1 592 -0.0669 1.3638
.

1 2 535 0.5507 13.0896

1 3 603 -0.1059 0.2972

1 4 607 -0.1100 0.3209 Table 2. Numbec of_ dosimeters
(N), average bias (P), and

2 1 412 -0.0717 C.9772 standard deviation of the bias
(S) for each dose interval of

2 2 878 0.1666 6.1647 Test #1.

2 3 868 0.0551 0.6504

2 4 878 0.2035 C.7671

3 1 688 0.5276 2.5529 .

3 2 690 0.1990 1.3687
6

4 1 412 0.2597 0.5128

4 2 413 0.2844 0.5886

5 1 285 -0.2802 0.5784 1

5 2 295 -0.3086 0.4010

6 1 676 3.2111 48.2615

6 2 842 1.0067 8.2899

6 3 798 0.4240 3.3077

7 1 804 0.1400 0.3852

7 2 784 0.1590 0.5291

8 1 290 -0.0591 1.1466

8 2 285 -0.1779 0.4614

.
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TEST 81

CATEGORY INFERfAL N P S

1 all 2337 0.0533 6.3d54~ , ,
.

2 all 3036 0.1129 3.3779

3 all 1378 0.3630 2.0532 Table 3. Number of dosimeters
(N), average bias (I'), and

4 all 825 0.2720 0.5519 Standard deviation of the bias
(S) for each radiation category

5 all 580 -0.2947 0.4959 of Test #1.

6 all 2316 1.4489 26.6272

7 all 1588 0.1494 0.4618

9 all 575 -0.1180 0.8779
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TE ST # 1
4

.

! C A TEGOR Y I NTE RVA L M P S

!

| all all 12635 0.3593 11.8638
- .

,

! Table 4. Number of dosimeters
I (N), average bias (P), and

standard deviation of the bias I
'

j (S) for all dosimeters irra- |
' '

diated for Test #1.
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TE ST #2

CATEGCRY INTERVAL N P S

1 1 5 14 0.1873 1.9687
~

1 2 520 0.0151 1.2902

1 3 528 -0 .0673 0.2236 Table 5. Number of dosimeters
(N), average bias (P), and

1 4 528 -0.045C 0.4224 standard deviation of the bias
(S) for each dose interval of

2 1 339 0.0322 0.3161 Test #2.

2 2 712 0.0571 0.3191

2 3 718 0.1442 0.4727

2 4 718 0.40C3 6.0742

3 1 636 0.1947 0.7558

3 2 636 0.1758 0.8233

4 1 342 0.1682 0.4845

4 2 377 0.1815 0.5055

5 1 3C5 -0.0770 0.5101

5 2 303 -0.1950 0.4108

6 1 694 0.0514 1.3213

6 2 698 0.0615 0.8086

6 3 688 0.1533 C.9193

7 1 752 0.1404 0.5025
,

7 2 756 0.1493 0.4482

8 1 283 -0.02S2 0.4645

8 2 278 -0.1376 0.2962



__ - -

.

. .

TEST #2

CATEGORY INTEH7AL N P S

~

1 all 2090 0.0214 1.1970
,

.
,

~

2 all 2487 0.1779 3.2818

3 all 1272 0.1852 0.7900 Tabic 6. Number of_ dosimeters
(N), average bias (P), and

4 all 719 0.1752 0.4954 standard deviation of the bias
(S) for each radiation category

5 all 608 -0.1358 0.4667 of Test #2.

6 all 2080 0.0885 1.0404

7 all 1508 0.1449 0.4759

3 all f61 -0.0829 0.3937

i
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TE ST #2 ,

!

. l

.

i

CATEGCdY INTERVAL N P S

all all 11325 0.0988 1.7234
, , ,

,
;

,

i Table 7. Number of dosizecers !'

(N), average bias (E), andi

standard deviation of the bias r-

(S) for all dosimeters irra-;

! diated for Test #2.
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