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Dr. Brian K. Grimes, Director
Emergency Freparedness Tesk Group
Office of Nuclear Reactor Regulation
Nuclear Regulatory Commission
kWashington DC 20555

Dear Dr. Grimes:

Enclosed is my evaluation of "Infant For.ality Changes following the
Three Mile Island Accident," by E. J. Sternglass.

I have not addressed his statements about the Millstone and Connecticut
Yankee reactors since they do not pertain to the Three Mile Island
releases. Furthermore, they appear to be similar to statements he has
made in the past that have been addressed by others.

I hope my comments are of some assistance to you.
Sincerely yours,
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Comments on "Infant Mortality Changes following the
Three Mile Islend Accident" by E. J. Sternglass

Steven A. Book

Laboratory for Energy-Related Health Research
School of Veterinary Medicine
University of California, Davis, California 95616

In the paper "Infant Mortality Changes Following the Three Mile Island
Accident” by E. J. Sternglass, the author claims an increase in infant
mortality followed releases of radioactivity from the Three Mile Island
accident. He considers the alleged increase in infant mortality to result
from (1) the concentration of iodine-131 in fetal thyroid glands and (2) a
consequent increase in immature and underweight infants that died of respira-
tory distress.

In my opinion, the claims presented in that paper are without substance
and are based on fallacious arguments that violate basic concepts in areas of
physiology, radiation biology, and epidemiology.

The basis for that paper appears to be that a higher incidence of respira-
tory distress occurs in immature infants. On page 4 it is stated that “even a
small degree of reterdation in development due to a reduced output of growth
hormone Esic] by the thyroid gland during the last three to four months of
intrauterine development would be expected to increase the risk of death due
to respiretory insufficiency imnediately after birth. Failure of the critical

Tung surfactent to be produced in adequate emounts cen therefore lead to
respiratory pretlems and death es a result of dermage either to the thyroid or
S < ¢ s i) & \ s~ < - ’ o ot 5 B st b ¥ Spe - _—
the pituitery giend waich in turn controls the thyroid's cutput of growth
4 n
hormone [sic] (17).

In terms of basic physiology, that paragraph mzkes little sense. Growth
hormone, of course, is not secreted by the thyroid gland. It is secreted by
specific cells of the anterior pituitary gland &nd is involved in generalized
growth and metabolism, but it has no particular target organ. Thyroid glands
secrete the thyroid hormones, tetraiodothyronine (thyroxine) and triiodothy-
ronine, required for normal development of bone and nervous tissue. 1 have
been unable to find any reference to thyroid hormone or growth hormone
involvement in production of lung surfactaent. Even reference 17 cited in
thet peper does not implicete either of those hormones, but instead demon-
strgtoe the noed for @ functiona) pituitery-g?-ong) gland axis for normal lung
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eppeers the relationship of thyroid and surfactent production basic to the
euthor's cleims is questionable.

In steting thaet the reduced output of thyroid gland would lead to
retercec cevelopment and an increesed 1ikelihood of deeth from respiratory
insufficiency, the author requires us to accept the notion that his proposed
"immeturity" is the same as prematurity with all its attendant problems
(including respiratory distress). While that acceptance may sound reasonable
at the outset, prematurity is a different situation altogether.

Another area that is basic to the claims of that paper has to do with the
increased radioiodine concentration of the fetal thyroid and the consequent
dose. Estimates of fetal thyroid dose are not large enough, however, to
result in effects on the thyroid gland.

While it is true that the fetal thyroid gland begins to function early in
gestation, it is not true that the fetal thyroid doses can bg 100 times those
of adults. In general, the fetal thyroid concentration of 1311 would be up
to about 10 times the maternal thyroid concentration, and the subsequent dose
similarly within one order of magnitude. The proposed 100-fold difference
results from Eisenbud's observation (reference 3) of a 10-fold higher dose
rate in a fetal thyroid than in children, based on & single unusual case.
Elsewhere in the same paper, however, Eisenbud mentions that children have
doses about twice those of adults. Hence, according to those values, fetuses
would have (10 x 2 =) 20 times the dose of adults, not 100. Furthermore,
since those data were from fallout 1311, the assimilated 1311 was primarily
from ingested milk; from inhaled 1311, as the author mentions on page 2 of
the Three Mile Island paper, the dose to adults was the same as for infants
(about 0.01 rad by inhalation), and the dose to fetuses, therefore, would be
about (1 x 10 =) 10 times that to adults. The dose to the fetal thyroid,
then, would appear to be no more than about 0.1 rad.

The author assumes another 0.1 rad to the thyroid from other radio-
nuclides including 3H, 134cs, 137cs, 140gr, and 895r (pages 2 and 3). I am
not avare of the release of any radionuclides other than of isotopes of xenon,
ieding, and perhaps krypton from Three lMile Islend; hence, doses from those
other recicnuclices would be unlikely. Furthermore, even were those radio-
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would not have resulted in any appreciable thyroid dose.

The reduction of growth observed in exposed Marshallese is cited as being
supportive of the author's arguments. While there were definite thyroidal
effects resulting from the exposure of The Marshallese to weapons fallout, the
doses were many orders of magnitude greater than doses from Three Mile Island,
and effects were manifested years after exposure. Thyroid doses to children
less than 10 years of age were from 810-1150 rads from various radioiodines
(+ 175 rads to the totel body) in the group that demonstrated the most thyroid
effects. Children that received 275-450 reds to the thyroid (+ 69 rads, total
bedy ) de o fewer effects. Children oxpesed to €60-95 reds to the
thyreid, reincipally from 1311 (+ 14 rads totel body) showed no thyroid
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to an estimated 3000 rads to the thyroid demonstrated thyroid lesions. Eased
on these numbers and many others available in the scientific litereture, the
estimated 0.1 red to the fetal thyroid is not likely to result in thyroid
dysfunction. That dose, 1 emphasize, is many orders of magnitude lower than
doses at which immediate thyroid effects have been observed.

The cause and effect relationship that is professed assumes 1311 and
‘thyroid effects to be the cause and infant mortality to be the effect. As
demonstrated above, the cause as presented appears not to be a cause. As I
will discuss below, the effect similarly appears not to be an effect.

Changes in infant mortality do not appear to be the proper parameters for
addressing biologic effects, since infant mortality involves a number of
uncertainties. I suspect that most of the monthly changes discussed in the
paper are not real changes. Rather, they reflect normal variability. There
are too many fluctuations in the small numbers utilized to draw meaningful
conclusions from them. For example, in Fig. 5, monthly rates are seen to
increase from +1.1% mortality in March to +1.8% in July, a change purported
to be of even more significance because of the lower mortality of summer
months. However, a look at infant mortality for July for the pasi 10 years
shows a range of 1.3 to 2.1% infant mortality. Furthermore, 1 suspect that
the changes in national infant mortality for which the author blames nuclear
weapons testing are related instead to chenging practices in neonatal medicine
in the 1950's and 1960's, particularly as they relate to premature births and
the likelihood of survival. The presence of a correlation does not necessar-
ily mean cause and effect.

I do not find the paper "Infant Mortality Changes Following the Three Mile
Islend Accident” by E. J. Sternglass g? be scientifically valid. The paper
attempts to show how low doses from '31] to the thyroid caused increased
infant mortality due to respiratory distress of immature infants. It fails to
do so in a reasonable manner, and, therefore, appears to me to be without
scientific merit.
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PATHWAYS OF I0DINE-131 TO MILK
FOLLOWING THE THREE MILE ISLAND INCIDENT

D. A. Baker
R. G. Schreckhise
J. K. Soldat

Pacific Northwest Laboratory
Operated for the U.S. Department of Energy
by Battelle Memorial Institute




PATHWAYS OF JCUINE=131 70 ML~

FOLLOWING THE TRREE MILE ISLAND INCICENT
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0. A. Barer, R. G. Schreckhise, anc J. K. Sc™ 22
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A stucy sponsored by the U.S. Muclear Regulatory Comeission was
corcucte: by Facific horthwest Laboratory to determine the pathway of
tocine-13) observed in some of the milk samples collected from the sur-
rouncing area following the Incicent at the Three Mile Island Number 2
nuclesr power statfion on 28 March 1979. Information from the utilfity, its
corsultents, and other governmental agencies were collectec and stuclec.
Var‘cus potential pathways were consicered, and finally twec wvere selectec
for cetailed study: fnnalation anc ingestion. Using the mathematical
procecure of convoluting the air concentrations near the animal locaticns
witr the {mpulse response functions representing the two pathways in the
snirals, 1t was found that for the three fares selected for study the rmost
protatle pathway was air tnhalation, at least fn the first ten cays after
<he sccicent. Finally, & simple mocel was developed to estimate peak milk
con.antraticn of fodine=131 a!ter an accicenta) relezse into the atmosphere
fre= the fnhalation The mocde! utilizes the ambient air concentration

averages over the time of the relezse.

STATEVENT OF THE PROELEM

In %te Cays ‘mreciately follcwing the accident, which occurred on thre
rorning of 28 March 1979 at the Three Mile Islancd 2 nuclear power plant near
Miccletown, Ponnsylvanta, fodine-131 was detected in milk from cowes and
goats resicing on farms in the surrounding area. Since this was very early
in the sprirg, the ccws and goats were essentially "not on pasture.” but
were being fed stored feed and silage. Thus, 1t was assu~ed at the time
tra< thise anirals could not certve any fodire-131 from the normal air-grass
sst'way. S0 why was ttere measuraile foc¢'ne=131 1n thefr m11k? The protler
vit 'L detormine tre provatle pattway for this focdine and to develcp a

coscr CF Pevise exlstirs NRC rccels to account for this phencrerch.
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The ensuing sections of this report discuss our invectigattons arg propesec

solution to this protlem.

INFORMATION COLLECTED AND SITE VISIT

Information from varfous organizations was proviced by our NRC project
recresentative, Sarbes Acharya. Other information was also receivec from
william E. Riethle, Supervisor, TMI Environmental/lmpact Assessment Group,
of the GPU Service Corporation during & site visit 30-31 October 1975, It
consisted of the results of their monitoring prograe curing the perfod after
the accicent »hich had been compiled by their corsultant, Bruce Newman of
Porter-Gertz Consultants, Ardmore, Pennsylvania Also included were mea-
surerents of focine-131 1n afr, vegetation anc milk. In addition, cescrip-
tive materfal was furnished on their metecroiogical programs, fodine-131
release rates, animal husbancry practices in the region, goat and cow census
date, and a description of the procedure for measuring 1odine-131 1n m'ik
The latter informetion was provided by Drs. Hewitt W. Jeter anc¢ John David
Martin of Teledyns Isotopes. Westwool, New Jersey.

During the site visit. Mr. Ron Laufer, the person responsible for
collecting milk samples for the GPU monitoring progras, arranged for us to
meet the owners an¢ tour two farms: the Becker farm which hac the highest
concuntration of fodine=131 1n cows' milk found by the utility monitoring
program, and the Hardison fars where fodine-131 1in goats' milk was detectec
(Figure 1 shows locations). Figures 2 and 3 show the varfation with time of
she fodine=131 concentrations in milk from the Becher and Hardison farms,
respect‘vely, Data from the Alwine and Fisher farms (Figures 4 and 5) were
alsc analyzed; however, these farms were not visited. From conversations
with Mr. Becker and Mrs. Harcison, we found that although the animels were
not on pasture for thelir essential nourishment, they ¢id have access to
pesture at the tire of and fmmediately following the accicent. Therefore,
1t was possible for the animals to graze on the stancing dead vegetation,
Mowever, later in the month the goats' pasture "greened wp® sccordirg to
Mrs. Hardison. The gcats were then eating fresh pasture in addition to
thefr usual winter diet of stored feed which protably accounts for the
cuccen increase in fodine=131 concentrations in their milk during the latter
part of April (see Figure 3).




During the afternoon of 30 October 1975, we visitec with Mr., John Cellins
of the NRC at the site. The next morning we visited with Ms, Marcaret A Retlly
and Mr. Don Beaver of the Pennsylvania Departrment of Environmental Resources
&t Harrisburg 1n order to get more vpinions on the probles.

POTENTIAL PATHWAYS INVESTIGATED

The pathways that could have been responsible for fodine-13] measured
in the milk were:

1. drinking water

2. sfilage, in the case of the cows
3. pasture (1imited but accessible)
4. 1inhalation.

Drinking water was pretty much ruled out as a soumce of fodine-13]
because woll water was being used. The cows di¢ have access to a
small creek during their time on pasture; however, the owner (Mr, Becker)
said they didn't use this much.

The Backer covs were given a cosbination of silage (chopped corn
stalks) and stored grain. The silage was lcaded from & closed sflo to an
open farm wagon, then taken to a conveyor where 1t was trensferred to
covered eating troughs. Since the cows took only about 30 minutes to eat
the silage, and because only the top of the sflape could be deposited with
fodine, this pathway was not considered a potential route.

The 1imited pasture available to the animals was deemed to be the most
probatle pathway., Innalation seemed. unltkely. This was particularly true
because the whole=body counting results of the pecple in the surrounding
area (except plant workers) shoved no detectable Yevels of fodine-131 in
their bodles (Auxier, 1979, p. 26). However, we ¢id not rule out inhala-
tion entirely since the farm anfmals and the people were not In the same
plece at the same tire and the reduced air Infiltration providec by snug
houses may have been a factor in the negative whole-body counting fincings.

w




Sc ditermire 1f 1nhalaticon or grass fngesticn wie The 72277070 (2% o2y
: timsle convolution mocel was Cevelcpel. The alr cr-cemtraticn e2s the
trout functicn, and two Cifferent retention functicn. were usel 25 the
impulse=response function. The cutpit which represe  tecC the wartetion ¢f
miir concertratior with time was tren cross-correlated with the meacored
values of milk/1o¢ine=131 concentratior. Graphs of the iInput, frmpilse arc
ovtout furcticrs are shown tr Figurcs € through 8.

Convolutior 's a methoc of cetermining the outpit ¢f & linear syster 2s
e functior of time where the fnput functicn as well 2s the unit frpulce
response function (IRF) 1s known, The methol was developed for electrical
circuits, but can .e gencrelfzed to any linear syste-. The convolution
process 1s deccribed in the relaticn:

VZ(t) . f Vl(t - 1) Ulz) @ (1

where

Volt) = the output functicn, as a functicn of tire, t
utr) the unit fmpulse response function (IRF) of the system
vlit - 1) = the 1nput function
1 the quantity of time measured backearc fram any tire t

Essentfally, the convolution process ‘s a weighting process 1n which
esch value of ¥V, 1s determined by each past value of ¥, suitadly we'lghtec Uy
the !RF, Take, for exe~ple, the decaying exponential function as the
frpLise response function:

um!\ ute) = o't

- t




Here Vo 1s mainly influenced by recent values cf V) while "very

of V| have very 1ittle ef fect on V..

Consicer the .a'e of a constant fnput rate as an exarple:

Vl(t) - ]

then the form of the convolution integral becomes:

t
Vz(t) - f 1 ot e

©

Evaluating the integral gives,
(1 - e'\t)
v:(‘) .« ] X

which 15 the fam:liar eguation that describes the bu
a sstem where the input

constant.

The adced advaniage of the convelution {ntegral 1s that 1t can also be
This is very useful for instances where the input 1s¢
by a mathematica) expression,
atlable todine-131

evaluated numerically
not constant or cannot te describec adequately
This s basically the type of input we have with the av

{1¢up of a tracer in

1s constant and the loss 1s a first-orcer rate

alr concentration cata. A very good description of convolution with

examples and numerical me
McGiYlem (1967).

vthods of computation can be fourc in Cooper and
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byt the effeztive loss ceonstant of togine=131 fn the ccw ‘2 %I It

tncluces both the biological loss corstant anc tre ractclog il
decay constani

The IFF for the ngestion pathway is depercent on two exgonentia’s:

«det -3at
(it . oA
Ugglt) = € : s (3)

.AE'XA

where
C = ¢ constant cepencent on the rate of contaminatec yrass e2tern ly
the cow, the fraction of this grass which s contami~atec, anc
the fraction of fodine-131 ingested which {s transferrec tc the
milk.

Ag ® the ef fective envircnmertal lcss constant of ‘odine-131 on the
pasture grass (¢"}). It incluces both the weathering or fieics

loss constant and the radiological decay corstant.

In tre ¢iscussion to fellow, we will refer to these effective lcst

constarts by their equirvalert :ffective half times in dayc which are relates

Oy:
Ts= 1ln2/:

Hoffman anc¢ Bees (1979) hav: made a stucy of the vartation 1n the
effective environmental loss half time Tp. They rave found frcm tre
“fteratuere that Tp 1s qQuit artatle witi a ran : of between X ¥ to € ceys
with a rean cf 45 caye. Hewever, Sheef er (M{ller et al., 1979, p. &4
preserte veloes of Ty, estiratec tron ruleases of focine=131 4, Crescem arc
voess e that vary frem 2,08 to 4.6 cays with 8 Pean of 2.9 cays.  Sir i

i ¢ <1, =cr. 1ike the actuad) reacter *clesses ter




S€l.58: we "2.e ass.meC fOr the ‘CTI0WINg CUSCUNSim & T ve e
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e retegris

et 3 2o s,

bcr tre effective an'ma’ Palf 1%, T, 2 valie ©f arcunc cre cay he:
See- frec.e~tly giver 'n the 1'%enature Garrar anc Ruse’l (Russe'l, [«#,
g. 2C4: give avalve e’ *a'f 11fecf 16 nours for the firse part cof t*~
cecay cumve. A value ¢’ ore Zay was foun? from the (IFRT esper‘ments ~aw' e,
et #l.. i9€4, p. 55, values f.- [rescer 4nc Morticello releases Given by
Sraefter Willes @2 al., 1579. . $4) give T, values ranging frowm 085G 2c
2.0F Zavs with 4 mear of 0.5€ cays. For tre saeme resasor as adove for
se’oct c: Tel 0 Ty value ¢’ 0.7 cay was used.

Tre ('r concenrtratic seasurements (Figires €A, TA, BA) trat waers
cita‘rec 2t lTocations clcsest 0 the three fares stucied were convolitec
vt et of the teo TEpulse resporse functions (e, 1rhalaticn anc
trpesticn.. The resuiting ovtret functions ther were comparec to the actial
reas.rec va'ves cf milh concentration Figures € thry & srow trese plots
Ey pema-a’ a;osarance, 1t 15 arguec that at least for the first ten Ciys or
1C a7ter the accicerl. the outpvt Curve from the intalation fepLlse resporse
function "B" vas sore similar to the plot of actual cata than that
from 22e 1rgesticn pathesy. The output functions (Figures €b,c - Bb.c) co
nct., rowever, $'ow the concertration quantitatively., since correction
faciors won1€ Tive tC Do applied. MHowever, the graphs 00 show the concen
tratiorn vartatiors Qualitatively,

As @ further argument, the cross correlations of the output cata froe
e cervclutiors were mace oith the actua) mflk concentration cata for the
first ter Cays for comparison. The usua) Pearscr product moment correlation
conff'clert was ottatned vaing tre MINITAB statistical computing system
Tyem ot @Y., 187€), Tezle ]l shows these results which furtrers the
a7G.0ert trat 2re 1nhalation pathedy was the predosinant mechanise In which
ractciccire was traraferred to cows' ®1lx 1n the ten Cays (et least)
Sviceectirg the accicent,

INHALAT I 20 PATMRAY MOCEL

e furtrer test the ‘rreleaticn Mypotrests, Cata to derfve an innalaticn

-

toew ity trgriter faitur were cita'rec from @ report by Stuart S Blacr ans



JASLE 1. o"ts of Cross Co-reiztion of the Output Value
om the Convolution with Mea_ .rec Yalues of
lodine-131 M11k Concentrations
- Pathway

ru.... 'ﬁn§0‘ﬁr~ Ql ‘-:"55 !..i' Icr,‘u.a,-.
Becker -0.371 0.545
Mwine 0.208 0.972
Fisher 0.586 ¢.887

avdrane

Delbert S. Earth on soms of their experiments carried out at the EPA Eny

—
gy

mental Mon‘toring and Support Laboratory near Las Vegas (Black anc Ea
1975; an¢ a personal communication from Paul Voilleg:® in which he gave us
some deta on an inhalation experiment he carried o.t during one of the CERT
experiments near Icdeho Falls. He found that, in an experimert of over one-
hour duretion, his cows inhaled a total of 0.74 Ci of fodine=131 from ar

-~

{ntegrated air concentration cf 520 uCi-s-m~>, The peak milk concentration
following ‘nhalation was 1400 pCi/L witl a 2-1/2 cday half-1ife

Let us cefine a parameter, FI' which relates the peak concentration of
todine~131 in milk (pCi/L) cerived from air intake @) to the ntegrated afr

-

concentration (p-.-s-:'3):

]

1 el 4+ *tioan .
Peak Milk Concentration = o3 ,-l.¢ (4)

1 * Tntegrated Air Concentration

Then from the cdata of Yoillequé given above and that of Black anc Barth
15) we can calculate & value for FI' Table 2 shows these

experimental data and the results of the calculation.

(a) This term from Black and Barth includes Inhalation s well as ingest!
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of focine=13] occurring when the Cow 1icks 1ts muzzle, rares Oor suf

-
“

.‘“-‘1

v &7

il et ,«.(ﬂn‘jnu ¥, rin’

g I i-.n,.’- S 4

Yo T L ' S AT

e g

AT

AF . s

NP —

bl 0

L DRAENFT. e

}



. . . -
- -~ ® ‘ ’
.. - v - - i ‘-'—‘1 -
Tres =g £
il TR a2
o & ! ‘
~7 A Bimat IR Wakt e
Lk § ¥ AR I 4 . | Lo LS 14,
pLEL_ER PP 8. 3,258 $.68.-8 8lac
SoF MPp4 - 3.288 To8keS Tace
viCEe 3.0 1.388 g £ £3- glacy
* The 1cdine w2r in the form ©fF 8 a5 SutYRC s erternimert,

4 re vesgior “ine mey be
enc the 258 per:eﬁt11c. ,999

‘1 Yowtng ranner

,S: . ," & ‘l;‘_t.
,9; enxp (. ¢ L2

(Rofémar anc EBacs,

crael ~etweer ins Twd pOINLS:

which are calculatec from cric?

978, po. 7-9).

store §ng ere tre peouletion re2r valuve anc stancerc Cevt
rospect vely, For calculatiznal purseres ee el escure the

1:¢%€¢ vel.et 3ro the sere.

Then

o

-eﬂ

5



L co the most prodable value 1s given by

xp = exp (- = cz). anc
the mean value by

X e exp (v ¢0%/2)

(1C)

Tetle 3 shows the F; factors sortec in ascencing orcer along with
their cumulative prodatilities calculated using the relationship
({ = 0375)/(n + 025) recommenced by Gosslee and Mitche)l (1572, p. &0

for & small number of cdate points., n. The ¢

article s‘ze 1s given for the

Black and Barth experiments. It is interesting to note that F; anc particle

size is inversely relatec.

JABLE 3. Sorted Fy Values with Their Corresponcing
Cumulative Prodabilities anc Particle Size

Cunilative Protability Particle Size

! Fy (f = 0.375)/5.25 x 1008 (@)

1 1.8€-6 12 23

2 2.76-€ n "

3 6.6£-6 S0 ‘

“ 7.46-6 69 0.13
5 2.7€-5 88 (Gas)

Figure 9 ts a lcg normel plot of these experimental cata pcints. From
the regression 1ine anc equations (9) an¢ (10), we find that tre recien
(50 percentile) value 1s 5.8 x 1075, the mean 1s 1.0 x 1675, anc 1rercst

srobatie s 1.9 » 1678 #-ttes7d,

10



were ectimatec
‘or Certer anc
rer, AMwuw'ine ar

YOI

or versus Cistance ' <919,

y b

ing of fodire-121 wes performec &t tre farre

e pe chosen that were nearly n the same direciion as tre

. |

M. m\: o,

tar= sites. The F, was then calculateo for the three farms
sites. y Fy

- »

*1. e mcasures milk concentrations on the 3lst (assumecd ¢

e trat the missing cata value for peak milk concentreticon cr

been extrapolated from the succeecing Cays anc from the valiues

~cncantration of fodine=131 In milk or other animal pr
Tation 1s usually insignificant compared tc that resul
Lure grass contamirated by the same air. However,
animals obtatn al) their nutrition frce
ore¢ teed or silace, while having access to the outdocr afr, 1nha2

be a primary pathway of fodine-131 from air to milk,

. «&ﬂ' s

iy

in milk 1r L may mstimated from
-1
P lote - L
; the integrated air conce n in pLi=s=-m at the

4,A‘ u'.
Ciae o

nimals. Hence.

god . n

N

-, "",}" e

ne-131 concentration in milk (pCt/L)
{1k transfer factor as cdefired previousiy
131 afr concertration as a function of tire at

~4

of tre release




S1te

Becker

Alwine

Fisher

(1) The first figure represents
{2) Sample averaged over 2 days

JADLE 4. lodine-131 Inhalation Transfer Factor, 'I’ and Percentile
for Three Farm Sites Assuming Inhalation Pathway Only
Ext. ¥ 3
Locatton'l? Locatton'l’ 72 For Farm 1ac'®  peak Conc. Fi
) Site (1) (GCI/d)  (pCI/a’)  (pCi=s/w)  (pCI/L) m?-L"1-s7h)
1.6/140° Falmouth 2.3/7159° 20.1 3 5.4€6 20 3.76-6
1.17_65° Obs. Center 0.4/ _86° 203 4.8 8.3€65 8.5 1.0€-5
3.5/294°  Goldsboro 1.6/253° 7.9 7.4 7.3e5'%) 7.4 1.0€-5

.

(3) Fxtrapolated from ¥ at reference measurement site
(4) Integrated air concertration (over 2 days)

(5) Extrapolated
(6) The intersection of Fy with the regression 1ine of Figure 9

Percentilo
b 4

— —

34
71

71

miles from plant; the second figure, degrees from true north with respect to reactor
(noon of 29 March to noon of 31 March)



When x(t) 1s not specifically known, &n average rey e used, + » with

the time T to obtain an approximate integratec¢ air ccncentration. In that

instance:

Coo * F1 2 7 ((CY/ L) gas

CONCLUSION

To concluce, we feel that the primary pathway of radiofocine to tre
cows' ard goats' m1lk during the first week or s0 after the TM] 2 accicert
was through inhalation; @ smaller portion may have been contridbuted by
{ngestion from sporacic grazing on the cry pasture avalladle tc the animals
at the time primarily for exercise, especially after the micdle of April when

new pasture growth caomenced.

RECOMMENDATIONS

In order to more easily cetermine the pathway to #ilk of radiciodine
a nuciear power plant, we

releasec into the atmosphere tfter an accicdent at
applicant's

recommend that the NRC consider the following erhancemerts tn an

monitoring program:

e Place fodine air sempling statfons at locations of grazing animals.
The filters of these samples should be analyzed at least dally.
* Fasture vegetation should be sampled and analyzed at these locations.

e Place real time thyroid counters on selected cows as soor after the
accicent as pessible and have Jhe data teleretered to a central comman

post at the site such as the Emergency Operations Facility (EOF).

¢

In ad¢ition, we fee) that these recommencations, 1f carried cut successfully
accident, woulc further the valication
r "CU‘tQt

1n the hocurs ¢nd cays succeecing an
of pattwey rcce's presently used by the NRC and the ruclea
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FIGURL 7b. Inhalation Patihway Output Function. Convolution of
T Observation Center Alr Concentration with Equation 2.
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Measured 1-131 Milk Concentrations from Fisher Farm
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