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May 30, 1984

Mr. Wells Eddleman
718 Iredell Street
Durham, NC 27705

RE: Shearon Harris Nuclear Power Station
Dear Mr. Eddleman:

The total mass of uranium in an equilibrium core for this reactor will amount
to 159,412 pounds. The Hiroshima nuclear bomb contained about 28 pounds, and
the core will contain uranium equivalent to about 5,700 Hiroshima bombs. This
amount will be expended in about three or four years in the production of elec-
tricity. This comparison is made in order to consider the potential effects
of the radioactive fission and activation products produced by the fissioning
of uranium in the reactor core. This fissioning process is the same as that

in a nuclear bomb, except that the rate of reaction has been controlled.

There have been about 1,000 nuclear bomb tests conducted around the world to
date since 1945. A 1979 N.R.C. memo estimated the total number of deaths from
cancer from worldwide fallout from these tests to range from 24,000 to 72,000;
and for birth defects, all generations, as much as 168,000, The radioactive
wastes produced in reactors such as this one must be stored securely for
millions of years in order to protect the people of North Carolina. In fact,
reactors such as this one develop pinhole openings and cracks in the fuel rods
during operation, which permit radionuclides to be released throughout the
period of operation. An article in Health Physics journal (Table 1) lists 240
different radionuclides of potential importance in the routine releases in the
nuclear fuel cycle. These include the radioactive isotopes of all of the trace
elements and other elements important in nutrition which will be taken up and
concentrated in the food chain.

A 1ist of about 500 radionuclides of importance in the assessment of contamina-
tion around nuclear facilities was published in Health Physics journal in
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Nciuber of last year. Table 2 lists the heavier isotopes from that report.
These include 11 isotopes of plutonium alone. The most important one,
plutonium 239, has a half-life of about 24,000 years. Plutonium 242 has a
half-1ife of 376,000 years; plutonium 244 has a half-1ife of 82 million years.
It is apparent that nuclear plants such as Shearon Harris will present a threat
to populations living within 50 to 100 miles of the plant for a period of time
quite a bit longer than mankind can hope to exist.

The range of health effects that can be induced by exposure to ionizing radia-
tion (including those among about 500 radionuclides of importance in the
radiological assessment of contamination around nuclear installations) are
partially listed in the 1980 report of the National Academy of Science
Committee on the Biological Effects of Ionizing Radiation. As time goes by, we
may add more types of cancers and health effects to this growing list.

The relative toxicity of some of these radionuclides of commercial importance
are expressed in terms of maximum permissible body burden per cubic centimeter
(quarter teaspoon) in Table 3. One cc, or one-quarter teaspoon of one of the
important byproducts of the nuclear pile, will exceed the maximum permissible
body burden fc- 11.5 billion nuclear workers or 1.2 trillion people. The
amounts of some of the isotopes of plutonium, americium, and curium (the latter
two are very similar to plutonium) produced yearly by a 1,000 megawatt nuclear
power plant are listed in Table 4. These amounts must be muitiplied by .9
times to represent the Shearon Harris plant (a 900 megawatt plant). About
nine million curies of plutonium alone will be produced each year. The fallout
from all nuclear weapons testing, from about 30,000 pounds of uranium and
plutonium, contaminated the entire earth to 0.1 to 0.3 picocuries per square
centimeter by 1970. In Table 5, we see from the study of plutonium workers
that inhaled plutonium lodges in every organ and tissue in the body, including
the brain, heart, aorta, testes, thyroid, etc.
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Attached is a copy of two reports in Health Physics journal (a). In the first
it 1s reported that alpha recoil aerosols (these are the alpha radiation
emitting isotopes 1ike plutonium, americium and curium) are able to penetrate

4 and 5 high efficiency particulate air filters in series. This is possible
because of the highly energetic recoil resulting from the forceful ejection of
the heavy alpha particles, which dislodges single atoms and groups of atoms
from the surface of plutonium, uranium, americium or curium, so that continu-
ously self-splitting self-scattering particles are formed. The result is that
these transuranics around such plants as the Rocky Flats Plant or nuclear

power plants are mostly in the form of single atoms or particles too small to
measure. Such particles are absorbed extremely well in the lungs when in-
haled and travel throughout the body to every organ and tissue by the blood

and lymphatic circulations. An experiment in which dogs were allowed to inhale
microcurie amounts of plutonium and americium (a microcurie is one millionth of
a curie) resulted in the following organ doses to dogs: 863 rem to lung, 43,700
rem to pulmonary lymph nodes, 3250 rem to bone, 1,320 rem to liver, 170 rem to
kidney and 46 rem to gonads (Barr NF, AEC, 1974) (b).

How many filters are in use in series at the proposed Shearon Harris reactor
plant? The second article, a bock review of “The Nuclear Air Cleaning Handbook"
points out that the usual method of measuring efficiency of such industrial
filters, a 1ight scattering photometer, does not yield a meaningful efficiency
value since 1t is purely an “"empirical leak test, since the photometers see
aerosol downstream with a different particle size distribution from that which
it sees upstream. Quantitatively it is not a direct measure of efficiency in
terms of mass or activity or even number of particles. The authors recognize
this and point 1t out in several places, but upon using the handbook as a
reference for specific topics this explanation might be missed." Another
problem with filtration is that the exhaust moving through such filtration
systems in a nuclear plant is fonized, and an fonized airstream is not subject
to the same static forces attributed to filters in other industries.
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Studies condurted of plutonium indicate that plutonium in the air and similar
compounds 1ike americium and curium are often attached to particles such as
dust particles, pollen, etc. The very finely divided plutonium dust (as with
americium, curium, etc.) and plutonium attached to the other fine particles
is carried hundreds of miles downwind. In fact, plutonium is monitored in
the air in Antarctica by the Department of Energy. At one point in time, due
to nuclear testing, plutonfum levels in the stratosphere (at standard temper-
ature and pressure) exceeded the permissible limits for the general public
around the earth.

In reviewing information on monitoring of levels of radionuclides at various
points in the plant and in the effluents from th: plant, I note that only
relatively small numbers of radionuclides are corsidered. There is not a
complete 1isting of the approximately 500 different radionucliles of importance
in the radiological assessments of contamination around nuclear facilities.
Further, there is only one actinide (neptunium 239) considered of 80 (1isted

in Health Physics Journal) of importance in the radiological assessment of
contamination around nuclear facilities. These include three isotopes of
actinium, nine of thorium, five of protactinium, 11 of uranium, 8 of neptunium,
11 of plutonium, 7 of americium, 9 of curium (500,000 curies per year produced
in a 2.9 mecawatt reactor), 3 of berkelium, 7 of californium, 4 of einsteinium
and 3 of fermium. A1) of these compounds are extremely radiotoxic and many of
them have very long half-lives. A1l have radioactive and hazardous progeny.
For example, one millionth of a gram of californium 252, which could pass through
a series of filters and be blown for many miles in an exhaust stream, is a
radiation source emitting about 3 million neutrons per second (170 million per
minute). Yet, of all of these B0 actinides, only one is listed, neptunium 239,
with a half-1ife of 2.4 days. Neptunium 239 becomes plutonium 239, an alpha-emitter
with a half-life of 24,000 + years. Other isotopes of neptunium have very
Tong half-1ives. Neptunium 237 has a half-1ife of 2.1 million years and
Neptunium 236, a half-life of 1.1 million years.
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The projected releases of radioactive gases appear to be unrealistically

small in comparison with actual releases at other plants. The Oyster Creek
power plant, for example, in Ocean County, New Jersey, releases 1.2 million
curfes of radioactive gases in the exhaust plume each year, and about 50 curies
of radioactive particulates, including a large amount of radioiodine and
neptunium, At times persons in residential areas downwind from this Oyster
Creek plant are actually within the exhaust piume and can inhale the radio-
active gases and particulates. Inversion conditions may aggravate the problem
by trapping accumulations of radioactive gases and particulates. The EPA
surveillance report describing these releases also lists the actual releases
for a number of other plants as well, and all release large amounts of radio-
active gases and particulates. I be’ieve the projected releases for this plant
are much smaller than what the actual releases will be.

The various routes by which persons may be exposed to radioactive emissions
is indicated in Figure 1. I note that on page 5.2.4-4 there are no dose
estimate. for the fetus, yet the fetus is most susceptible to radiation,
especially in the first two months of gestational age as indicated by fetal
mortality data from Three Mile Island (c).

On Page D7 I note that the total releases of radioactive materials in liquic
effluents are estimated to be 0.2 curies per year per reactor. How does this
compare to actual experience at other reactors? On page D8 I note the nearest
drinking water intake at Lillington, North Carolina is just 24 hours transit
time away. What are the projections of contamination at the aquifer under the
plant by radioactive discharges and the onsite storage of nuclear waste?

The population within 50 miles of this plant in about 40 years is es‘imated to
exceed 2,300,000 people. Depending on weather conditions, exhaust plumes from
the plant may travel along the ground for 50 miles in a discrete manner,

meaning that persons will at times actually be within such plumes, inhaling the
radioactive gases and particulates. Further, if a war should break out in the
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next 40 years, two researchers at Oak Ridge have projected the effects of
targeting nuclear reactor cores such as the two at Shearon Harris (Chester
and Chester, Journal of Nuclear Technology, 1976). The dark areas in a figure
in this report correspond to areas still radiating over a thousand millirads
per hour from the ground alone after one year. If some of the 2.3 million
people within 50 miles of Shearon Harris could escape to a nuclear fallout
shelter before the reactors are targeted, and were able to stay below ground
in their shelter for one year, they would still not be able to survive after
leaving the shelter. In fact, the effect of disseminating the 159,412 pounds
of highly radioactive nuclear fuel in an operating nuclear plant with its
accumulated plutonium, americium, curium and other highly radiotoxic wastes
would make the entire state of North Carolina uninhabitable for thousands of
years.

Farm animals and poultry will also inhale radiozctive gases and particulates
and ingest contaminated feed, water and surface soil; and the eggs, milk,

meat and produce within 50 miles of the plant should be carefully monitored
for the 500 different radionuclides of potential importance in the radiological
assessment of contamination around nuclear power plants.

Sincerj}ylypurs.
Carl J. Johnson, M.D., M.P.H.
CJJd:mc



Pathways of Radiation to Man
FIGURE 1
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*This schematic figure is from NRC and EPA documents. However, the children and
the fetus have been added, since the NRC and the EPA consider only non-smoking
adults. The children are about ten times moe sensitive to radiation than the

adults and the fetus about 20 times more sensitive. The children were taken from
2 photograph by W. Eugene Smith. (C)
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TABLE 2

HEAVIER RADIONUCLIDES OF POTENTIAL IMPORTANCE IN

CNVIRONMENTAL RADIOLOGICAL ASSESSMENTS (a)

Half Lif
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73 hrs.
12 days
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Uranium

Plutonium

Anericium

Curium

Berkelium

Californfum

Einsteinium

Fermium

-
L

Mass
No. Half Lif
U230 2) dl'_!ys
231 4.2 days
232 72 yrs.
233 159,200 yrs.
234 244,500 yrs.
235 “704 million yrs.
236 23.4 million yrs.
237 6.8 days .
©238 4.468 billion yrs.
239 23 min.
240 14 hrs.
Np 235 1.1 yrs. |
236 1.15 million yrs.
236M 22 hrs.
237 2.14 millfon yrs.
238 2.1 days
239 2.4 days
240 1.1 hrs.
240 7.4 min.
Pu 236 2.9 yrs.
237 45 days
238 88 yrs.
239 24131 yrs.
240 6537 yrs.
24) 14 yrs.
. 242 376,000 yrs.
243 5.0 hrs..
244 82 million yrs.
245 10.6 hrs,
246 10.9 hrs.
An 241 432 yrs.
242 16 hrs.
24 152 yrs.
243 7380 yrs.
244 10 hrs.
245 2 hrs.
246 25 min.
Cm 242 163 days
243 28 yrs.
244 18 yrs.
245  BS00 yrs.
246 4750 yrs.
247  15.6 million yrs.
248 339,000 yrs.
249 64 min.
250 6900 yrs.
Bk 249 320 days
250 3.2 hrs.
251 57 wmin.
Cf 248 334 days
249 351 yrs.
250 13 yrs.
25) $00 yrs.
252 2.6 yrs.
253  17.8 days
254 60 days
Es 253 20 days
254 276 days
254M 39 hrs.
255 40 days
Fm 254 3.2 hrs.
255 20 hrs.
B[ TR 71 ¢ FOR—

(a)Kocher DC: Dose-rate comparison factors for external

exposure to photons and electrons(“calculated for approx-
fmately 500 radionuc)ides of potential importance in
envirormental radiological assessments”

Health Physics 45:665-686 (1983)



TABLE 3

Relative toxicity of some radionuclides of commercial importance, expressed in terms of maximum permissible body
burden per cubic centimeter ‘

Maximum permissible body burden-

Half-1ife . Curies/cc Nuclear workers General public Commercial use

Plutonfum 239 24,400 years 1.6 40 million 4.0 billion Nuclear bombs and power plants
Plutonfum 228 g6 " 460 11.5 billion 1.2 trillfon Power source for pacemakers, satellites
Americium 241 s " 82 .5 2.05 billion 205 billion Smoke-detectors for homes :
Uranfum* 235 710 x 10° * 6 x 10 600 60,000 ~ Nuclear bombs and power plants
Polonium* 210 140 days 89,470 895 billfon 89.5 trillion “Inftiator" for nuclear bombs

* Assuming radiotoxicity of radium



Table 4 .

Curies of Plutonium, Americium, and Curium Radionuclides
Reprocessed Yearly, for a 1000 Mcgawatt.Nuclear Power Plant (Pigford, 1974)

Uranium -

- Fast breeder

reactor
(curies/Year. ____

20.9
268,000
80,800
100,100
1,342,000

292
37,120
1,869
1,869
1,074
1,096,000

83.1

38,200

Uranium-Plutonium
fueled water fueled water
--!.sesees-------Jssri;;z;;;ﬂ ...... Sssrggzgerr) ............ i
plutonium 236 8,500 40,200
plutonium 238 75,700 504,000
plutonium 259 8,890 30,000
plutonium 240 12,880 103,600
plutonfum 2% 3,100,000 30,500,000
plutonum 242 37 795
americium 241 6,250 104,600
americium 242" 10 2,650
americium 242 1o, 2,650
americium 243 an 7,980
curfum 242 313,000 2,920,000
curium 243 109 860
curium 244 67,800 736,000
7:,‘;,‘“"‘"““"" 106,000 678,000
T:};L““"‘““F' 6,830 113,000
Total curium alpha 380,000 3,650,000

1,120,000



TABLE 5

Plutonium concentrations in organs of nuclear plant workers in
picocuries* per kilogram (pCi/kg)**

Worker A Worker B Worker C Other

——

Total plutonium in body, pCi . 42,800 270 42,200 -
Estimated exposure period 15 years 16 years 17 years -
Type of exposure chronic chronic acute s
....... . cmmeeiemesmcacanee-moiib@lation_ inhalation  inhalation __ ~~
| ~ pCi/kg  pCiskg  pCiskg %O
Skin “nla n/a 42 "0.2%
Trachea and larynx _ 34 n/a n/a -
Lung . 21,888 1.4 23 -
Tracheo-bronchial 1ymph nodes 342,000 31 756 --
Liver 3,762 1mn 6,300 .-
Bone 718 B.6 1,386 --
Brain n/a 0.1 n/a -
Brain stem - n/a 0.3 n/a --
Heart 68 2.2 9% --
Aorta ; 410 n/a n/a --
Spleen ' n/a 14 239 -
Testes 72 n/a 176 -
Prostate 51 n/a n/a --
Kidney 22 3.4 158 -
Bladder 233 n/a n/a -
Stomach 116 n/a n/a -
Small intestine 19 - n/a n/a -
Large intestine 25 n/a n/a --
Pancreas 68 n/a n/a --
Abdominal lymph nodes 123 n/a n/a --
Thyroid 328 n/a n/a -
Adrenal 99 3.6 1,008 --
Muscle 4] n/a 13 2.6%
Fat 29 n/a 4.5 .-
Omentum 7.5%
Soft tissues 3.0%

*one picocurie ie a quantity of any radioisotope sufficient to release 2.2 disintegrations
per minute. Each dieintegration releases iomizing radiationm.

** Norwocd WD, Newton Jr CE, Health Physics 28,669 (1975)
n/a (not analyzed)
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Penctration of HEPA-Filters by Alpha Recoil
Acerosols®

(Recerved 2 November 1976, accepred 9 November
1976)

wal Institute recently suggesied that this phenome-
non aflect the retention of slpha-active ma-
terial by HEPA Riters, and lound support in exper-
imenis with "'Pb and i3 aipha-active

(Ry75). Work done at our laboratory over the last

Py s indicating that the
rommon 10 8ll of these amounts of & beta-
pamma-ctive maler ced in the test flter sys-
tem showed no migration, but when homogene-
ously mized with alpha-active material. the gamma
activity migrated along with the alpha materal
Results of air-flow wests through flters in senes,
the first of which 1 loaded with an alpha-active
nuchde. are consstent with 8 model in which small
particules are dislodged from the “massive " surface
an alpha-active matenial and then repeatedly

ol
dnlodged from positions on the Alter fibers by the |

alpha recoils. The process shows some dependence
on ihe phvsical form of the source matenal, but
oxide dust, nitrate salt. and plated metal all seem 1o
generate  the recorl  particles  eflecn
ne series 3
on the il amcunt of

shigh appears o " phomenun bty not
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sctive aerosols hecause the tesr Jid a1 continue
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mmpling Alter as by the regular Alter. In neither
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v ! MeD !
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Oak Ridge Narona! Laboratory l
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LETTERS TO THE EDITORS

Letters reflect the personal view of the author(s) and not necessarily that
of the Editors. Letters are reviewed only to determine the appropriateness
of the subject matter, to exclude obvious errors and to assure good taste.

Anonymous letters are not published.

Epidemiologic Investigation of Cancer Incidence
in People Living near Nuclear Installations

(Received 18 August 1982)

Dear Editors:
DReYER er ol calculated the feasibility of epi-
demiologic studies of cancer in living near tke

occur and (b) the statistical probability that the
occurrence of these extra cancers could be detected.”

Dreyer #1 ol. focus on exposure to 0.37 fCi/m’ of
Py in air in 1975 as a basis for their dose estimates.®
In fact, ®™U alone accounts for a proportion
of the a-emitters released in the plant’s exhaust than
does ™Pu (ERDA77). Americium-241 and *Pu

Plutonium-239,240 in surface soil can serve as a
surrogate to indicate the presence of a host of other
radionuclides released by RFP, although higher rela-
tive activity may m.ke other radionuclides of greater
importance in air. Thus, *Pu which is released from
the main stack in a ratio of 2: 100 to ®***Py_ has been
reported to account for 20-40% of plutonium found
in air-borne soil (Se77). j

*Although Dreyer et al., refer to an estimate based
on air concentrations of ™ Py, their estimate is
based on the air concentration of Pu in 1975
(0.37 [Ci/m") by the D.O.E. Eavironmental

The radiotoxicity of plutonium is of considerable
controversy. Dr. Morgan calculates that permissible
exposures of plutonium in bone should be reduced
about 240 times (Mo75). Dr. Myers suggests a reduc-
tion of the maximum permissible lung burden to
0.070Ci (70pCi, based on radiotoxicity to pul-
monary lymph nodes, a reduction by about 228 times
of the official guidelines for maximum lung doses for
nuclear plant workers) (My72). A hundred-fold re-
duction in these recommended occupational max-
imum permissible doses for the public would permit
a lung burden of only 70 fCi, and a body burden of
only 166 fCi. A study of RFP workers found that
workers who bave only 1-10% of the body burder
:'mimd by current DOE guidelines (4004000 pCi)

ve about a 33% increase in the raie of chromo-
somal aberrations in blood lymphocytes (Br76).
These findings suggest that the current official esti-
mate of the radiotoxicity of plutonium is not protec-
tive by a factor of about 200.

Another area of controversy is the number of
Denver area residents ex to radionuclides from
RFP. Figure | in the Dreyer er al. report is taken
from “Krey and Hardy, HASL-255, 1970" (un-
published) indicating contamination from RFP ex-
tending for about 6 miles from the plant. Krey later
published a report in Health Physics showing a
different figure, indicating plutonium contamination
of soil extending completely across Denver, to the
southeast, well over 30 km from the plant (Kr76).

Dreyer et al. report that “leaking cutting oil drums
were determined to be the actual source of con-
tamination which began in about 1967." Actually,
this of contamination began in 1959 and was
. until 1968 (Se71). However, a fire and

ion in 1957 blew out all 620 industrial high-

] particu'ate air (hepa) filters in the main
exhaust system at the Rocky Flats plant and was a
much more serious incident (DOE70; DOESS; Owé3;
Wo7l). The filters had not been changed in the 4 yr

;

only partially successful (Owé63). The rate of accumu-
lation of plutonium on the filters was described in

800
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ratio of the measured %Py, in soil.”" A~cording to
the ERDA EIS, the concentrations of **Pu in air at
site # 4 were about 1000 times higher in 1965, or
equivalent to about 370 fCi/m’. At site # |, nearer
the usual direction of exhaust plumes from the Rocky
Flats plant, the concentration of Pu was
L18 fCi/m’ in 1975, and so could have been about
1180 fCi/m’ in 1965 and earlier.

The calculated air concentrations by Dreyer er al.
ranging from 0.27 fCi/m’ in 1967 to a peak of 2.1 in
1969, can be compared to the measured releases
between 1954 and 1962 from the main stack (Jo81;
Owé63) and the reported “normal operational release”
from all Rocky Flats plutonium facilities (ERDA77).
The average concentration of plutonium in the ex-
haust plume reported for 1962 was 1059 fCi/m’,
equivaleat to 5025 uCi of plutonium released from
the main stack alone that year (daily exhaust volume
is about 13 million m’). This can be contrasted with
the ERDA claim that there was “a normal oper-
ational release™ of 2974 uCi from all facilities in 1962
(ERDA77).

Since only 28% of 2 radiation released in the main
exhaust plume is the amount of a radiation
released from the main exhaust stack alone in 1962
can be calculated to be about 18,000 x4 Ci, not consid-

.

The D.O.E. EML fallout data for New York City
may approximate levels for plutonium from world-
wide fallout from nuclear weapons testing, although
there is more precipitation there than in more and
parts of the US. .uch as Colorado (To79). The
annual average concentrations of plutonium ‘n air for
New York City range from 0.006 fCi/m’ in 1976 to a
gh of 0.07 fCi/m’ in 1970, probably due to occa-
sional weapons testing and perhaps also due to
nuclear installations located around New York City.
The average concentration for the eight-yr period

(1970-77) was 0.03 fCi/m’. This “back-

oul.n, the period 196774 for site # 4 at RFP. The
average of the estimates of e al is

Dreyer ef al,, and about 80 times the fallout level.
It is clear that these levels of plutonium in the air
are due to RFP and not to world-wide fallout, and

*The frequency of dust storms of ambient concen-
tration 12 mg/m’ is approximately 14 days per yr over
10 Great Plains states (Sh74).

should bring us to question the a ‘narently .sivial
emissions of a radiation from RFP . ;- ted by
ERDA (ERDA77). In any event, it is quite clear that
in looking 2 earlier years, the routine releases were
very much higher. This is confirmed both by the EIS
report and by the AEC internal report indicating the
measured releases of plutonium in the main exhaust
from the plant (ERDA77, Ow63). The trend over
time and the RFP re?om suggest exposures nn?u
from about 80 fCi/m’ in 1959 to over 300 fCi/m’ in
1965, four orders of magnitude higher than fallout
levels. Further, there is very good evidence that
exposures in 1957 and 1958 were much larger than
these (Jo81).

Dreyer et al. cite Krey's estimate that the mean
plutonium levels from world-wide fallout in soil in
the Denver area were 1.7 £ 0.5mCi/km’, and they
say that an equal or greater exposure than that from
world-wide fallout would be necessary from RFP
before one could distinguish the cause of any in-
creased disease in the population. However, the sub-
micron sized plutonium particles in exhaust plumes
simply do not settle out to any appreciable extent
(Kr70). Isopleths of plutonium concentrations in soil
car only serve to identify the usual direction of
exhaust plumes from the plant over a period of years,
and do not represent actual exposures to populations
in the area.

A study of surface dust on private land found the
concentration of plutonium to be as much as 3390
times higher than background levels in the area where
Krey shows plutonium in whole soil to be
only about 30 times higher than fallout levels (Jo81).

Further, the type of soil survey done by Krey er al.
is designed to measure soil inventories of plutonium
to a depth of 10 cm (including fine gravel) and does
not get at kvels of contamination of piutonium in
surface dust or the windblown material on the surface
of soil as described by reports in Science (Jo76; Jo77).

Another study reports 50,000 fCi of plutonium
per g in air-borne s0il (Se77) in the area (there may
be 0.01-0.02g dust/m’ of air*), which can be
compared to the 0.37 fCi/m’ of plutonium used by
Dreyer 1 al. to calculate population doses (Dr82). In
fact, they based their estimates on air concentrations
of plutonium, not on soil concentrations, because
“inhalation is the only significant pathway for human
exposure to plutonium and other actinides (Dr82). It
scems that even the air concentration of plutonium
selected by Dreyer er al. a concentration about 30
times greater than background levels of plutonium in
aic, would meet their criterion for an exposure equal
or greater than that from worldwide fallout necessary
1o produce detectable disease in a population.

Dreyer er al. continue with their assumptions:
“Fifty-year a-dose estimates for cells in the
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Re: Spontaneous
Abortions following Three
Mile Island Accident

injury from mutagenic agents in this
period, and such injuries may result in
fetal losses.® In a recent re-
fetal loss following the accident
Three Mile Island (TMI) nuclear

E

*

s among 106 women** whe were in

|
i_

App.c

The application of the life table
method to fetal mortality by gestational
age in the study of fetal loss is useful.'?
However, the age of the fetus must be
considered when a population of wom-
en in all stages of pregnancy are ex-
posed to ionizing radiation at one point
in time. The five-week-old fetus is
much more sensitive to ionizing radia-
tion than the fetus near term. This
problem could be addressed by con-
tinuing the study for one year beyond
the TMI accident, permitting age-spe-
cific comparisons between exposed
and unexposed fetuses of the same
gestational age. For suiveillance, tae
life table method could be used to study
effects on the fetus of women exposed
in the first trimester, comparing fetal
losses of exposed women by week of
gestational age to a suitable compari-
son population. it may be possible to
design an application of the life table
method which could deal with this
problem statistically.
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