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The School of Public Health at the University of Michigan racantly

performed a 2-year pilot study of parsonnel dosimeters in the U.S. for the
MRC. The rasults from this study indicated that some of the failuras hy
participants in tha neutron category could be traced to the use of various

types of phantoms. Since no standard phantom has been established, a variety

of phantoms of various sizes, shapes and matarials hava been ysed.

We conducted a study to determine the effect of phantom sizs, shape and
composition on the response of an aloedo n2utron dosimeter. Tha rasylis of
this study were published in Health Physics, Vel. 39, pp 580-584 (1983). The
results indicated that the most iwportant feature of 3 phantom was the shape.
A flat surface resulted in the highest albedo response. A phantom with single
curvature, jug-shapad or cylindrical, resulted in less aibeds response; a
double curvature, such as a sphere, gave the lowest response. We also found
that for albedos worn at various locations on the chest region of a body,
varjations in the response of the albedo of up to 173 cou1d be expacted and
are causad by chest curvature and effective density of the area under the

albedo.

*This work was performed under the auspices of the U,S, Department of
Energy by Lawrence Livermore Laboratory under contract No. K-7405-Eng-48,
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The above study showad that only a small phantom was required to give a
responss equal to that obtained on a person. = investigated concurrently
the possible use of albedo dosimeters a3 araa monitors mountad on various
concrate walls. The albedo responses aa the walls were small and
variadle. We tried placing the albado dosimeters on a small {4 X & X 2
inch thick) bhlack of polyethylene mounted an the walls and found that
reproducible responses could be obtained. The albedo dosimeter response is
Yow by about 30% compared ta its response when placed on a phantam in air,
but it is reprocucible and independent of neutron spactra. A modified
method of using the 9- to 3- inch sphere ratio technique was devised since
the sphares could not be placed at the axact location as the dosimeter
because of the wall. The results of this study have been accapted by

Health Physics for publication as a note in the September 1981 issue.

One concern which has not been resolved is the determination of the
dose equivalent rate from a californjum nautron source. wWe made a
Titerature search and compared the dose rates determined by using the
various conversion factors being used to convert neutron source strength to
dose equivalent rates at a distance of one mater from the source. We also
included measurements made by tissue-equivalent ion chambers with
appropriate OF values and with a Long Counter. Ten different dose rates

were determined which varied from 2,39 to 3.02 rem/h for our Cf sourca.

There are several reasons for the variations, The first is the spectra
shape of the Cf spurce which is slightly different, depending upon which

reference is used. A second cause is the type of extrapolation used
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between neighboring peints in [CRP and NCRP tablss. A& third effect is the
use of convarsion or (F tanles from diffarent [CRP or 4CR2 reports. Tie
fourth, and by far the largest effect, is the failure to consider, or to
properly evaluate, the effect of room-raturn nautrons. Y4e have haen making
measurements in our calibration facility to study this effect and have been
discussing this problem with Schwartz and Eisennouer at the MBS, They also

are addressing this problem in their contribution to this workshop.

I feel that, calibrations being mads with sources having calculated
dose equivalent rates that are not determined using a standard procedure,
is a problem which must be resolved as soon as possible. A standard
calibration procedure would reguire that agroement be reached on the

following items.

1. A4 standard spactrum for Cf sources should be adonted.

2. We must decide which [CRP, NCRP or other conversion factors should
pe used.

3. The extrapolation method used betwsen points given in the
conversion factors {selected in 2) shouid be established, ({Part of
the neutron study being conducted by Harford may help resolve this
point.)

4, The contribution of room return neutrons cn the rcsponse ot the
detector or dosimeter at the calibration distance must be

determined.
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1 suggest that one method that could be used to eliminaie many of the
calibration problems caused by the above would be as follows: have tha ¥8S
or some other organization establish a “standard" dose rate at a distance
of 1 mater from a C7 source, gutdoors at a reasonable distance from the
ground {2 or 3m). Mzasurements with dosimeters and instruments would than
be made with the users' source under similar conditions. The source would
then be moved into the users® calibration facility and additiona)
measurements made. These higher readings would be used as the
"in-facitity" dose rate for that particular instrument or doSimeter. This
dose rate would then include the difficult-to-measure room return and
scattered component. This technique should make it possible to eliminate
the errors that presently exist between various calibration facilities and
is simple enough to be used accurately by anygne having a calibration

facility.
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