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104 Davey Lab.
Penn State University

University Park

Pa., 16802

12 February 1980

Docketing and Service Brandh

Secretary of the Commission .

U.S. Nuclear Regulatory Commission
t'ashington , D .C . re: Proposel Rule

20555 10 CFR 32
44 FR 68853

Dear NRC:

Enclosed is my assessment of the document related to

the rule proposed in 44 FR 68853. Please note that the

information is my own and not the opinion of the Pennsylvania

State University, whose affiliation is given for identification

purposes only. I request that this material be considered

at this late date in your deliberations on 44 FR 68853.

I am sorry that this information is so late.

Sincerely, , ,

& We
W SM. A. Lochstet. ~ .
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Environmental Assessment of
,

Ionization Chamber Smoke Detectors
Containing Am- 241

by

William A, Lochstet

The Pennsylvania State University *

February 1980

The environmental impact of Am-241 smoke detectors has been

evaluated.for the NRC in its report " Environmental Assessment
of Ionization Chamber Smoke Detectors Containing Am-241"
( NUREG/CR-1156). This report suggests that it has evaluated

the health impact of disposing of such ICSD smoke detectors
in ordinary landfill. I find some things missing in the

evaluation.

First the report starts with the disposal of ten million

(page.3-36)eachcontaining3pi,of Am-241. ForICSD's

the moment let us start here. Next, 10% of the units afe incinerated
and lose 10% of their activity in the first year. Thatt is

a total of 0.3 Ci lost in the first year. The remaining
90% of the units lose 1% of their activity in the first year,

for a total of 0.0027 Ci lost. Thus a total of 0.3027 Ci is
lost to the environment in the first year. Of this cuantity,
one half enters the groundwater ( Page 3-36) . Thus 0.15 Ci
enters the ground water. This cuantity follows through ( to
Table 3.7 on Page 3-40) to show a total population intake
of 75 01 which produces a dose of L.1 perbon-rem total7
body and 62 person-rem to the skeleton. But this is the impact
of the 0.3027 Ci released in only the first year. It is not

* The opinions and calculations contained herein are my own, and

not necessarily those of The Penns'rlvania State University.
My University affiliation is given here for identification
purposes only. I
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the total impact of disposal of the whole 30 Ci of all the ICSD's.

It.does not include the amount of Am-241 to be leached from

the units in the second year of disposal, or the third, or

any year other than thz very first year. Considering the L58 .;

year half life of Am-241, something more than the first years'

leaching should be considered.

To follow the logic of the calculation in the NRC report

(NUREG/CR-1156) on a more appropriate x scale, consider that

90 million ICSD's are expected to by in place by 1986 ( Page 1-3).
8In approximate numbers 10 ICSD's containing 3pCi each, represent

300 C1. In the cousse of hundreds of years all of this will

leach away. It is not proper to extrapolate from one or two

years to the hundreth or two hundreth year, for by then the
cover layer ( item A in Figure 3.3) or the backing and substrate
may be removed ( items C and D in Figure 3.3 on page 3-14).
I will suppose that half of this material or 150 C1 enters the

ground water. The NRC report suggests that 1% of this water is
withdrawn and 5% of this is used for drinking. On the long time
scale used here it is unlikely that only 1% will be withdrawn.

In some areas water is being withdrawn faster thant it can be

recharged from the surface. This situation is likely to be more

com on. It is more likely that all of this water will be

withdrawn. Thus it is taken that all 150 Ci is withdrawn in
well water. The report suggests that 5% is consumed as drinking
water. That k value will be used here for the first user. In
many places water is discharged to a stream which later orovides
water for another town downstream. Using 55 for this case
also suggests that 10% xi , or 15 Ci will be ingested.

With 15 Ci rather than 75 Ci being ingested, the total body7dose would be 8.2 x 105 nerson rem with 1.2 x 107 person-rem

to the bone. Using the mortality estimates of the report,.

the e.2 x 105
,

person-rem total body would yield 82 deaths, pg
Qo
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while the health risk estimators of Table C.2 ( page C-5) h
6suggest a sensitivity of 5 per 10 person-rem. Thus the

bone dose of 1.2 x 107 person- rem would yield 60 deaths.
However, K.Z. Morgan ( American Industrial Hygine Journal,

" Augustry 1975, P 567-575 ) points skxz out that bone-a seeking

aloha emitters are 240 times more ha::ardous than previoubly
expected. Thus the deaths expected are 60 x 240, or 14,400.

The benegit - risk comparison in section 5.3 starts

with the statement that 0.14 deaths are expected, whereas,
as shown above the actual number is at least 14,000, for
the total program. For the 14 million ISCD's considered
in this section the deaths would be 2000 or 1A,000 times as
many. Thus the benefit - risk comparison is off by a

factor of 14,000. '

The estimate of the monitary value of avoiding this risk

is similarly incorrect. The conclusion reached on page 5-8
is that an alternative must be within 8# of the cost of
an ISSD to be effective. But this is off by 1L,000, and
should be about $1000.00. Thus the Am-241 ICSD is
not cost effective.

The content of NUREG/CR-1156 must be reconsidered.
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