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Statement of Purpose

During recent months, it hes become more and more &pparent that there is
a real and pressing need for a clesrly deflned, active, orgenized and .
practical blology program in the Division. I mean by this not so much -
that there are obviocus areas of work which need to be done, buit that h
we have people end facllities: which are not being fully utilized. You
and I have discussed this matter between ourselves and with the
Division Director end the Assistant Director for Operstional Safety. r,"’

i

:

The first step toward the establishment of an active blology program is
to determine and a statement of program aims or program
purposes. This determination and egreement should not be limited to
yours end mine but must include those of Mr. Batie and Mr. Horan. It
is the purpose of this memo to convey my opinion of what the aims and
purpoces of our hiology program should be and the work which should he
done %o accomplish those purposes. The following parsgrephs contain
the rationale and considerations which form the basis for my oplaion.

Ganeral Consideratlons

In reviewing the various projects being done and those which have been
proposed over the last year, it becomes obvious that those which ere
good (that is, have shown promise of being worthwhile from the standpoint
of ID operations and the AEC in general) are those directly connected
with the environmentel safety aspects of reactor operation. I refer
specifically to the low-level liquid waste amlgae study, the fearm~census-
survey, sad the CERT program. It is interesting to note thet each of -
these three will have their mejor impact outside the ares of biology.
Considering the prime responsibility of ID, this is as it should be.

It is obvious that one approach toward the full utilization of the
bilology unit would be to work specifically on envivommentel safety
problems.

Basic redioblology 1is being resesrched heavily arcund the world by people
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eminently more qualified and equipped for basic research then any we
currently have on the staff. By basic rediobiology I mean biophyeics,
cytology, blochemistry, genetics, etc. If such work is to be done
in the division, e sweeping change of personnel and probably & re-
orgenization would be necessary.

Another reelm of biologically-oriented research is in Ecology. Although
the biology unit was originally designed to pursue such studles, to do
so under the current charters of ID and the Health end Safety Division
is difficult to Justify and finence. A better approach, which is
currently being implemented, 1s to get such studles done under DBM
grents to Universitiles.

The above does not conslder all possible elternatives, of course, but
should serve to illustrate where we currently stand in relation to the
overall field of rediobiology. It is my fixrm conviction that of the
choices open to us, reseerch associated with environmental reactor
safety would prove to be the most fruitful, and would be most compatible
with the Division's responaibilitiea. T

III. Specific Considerations rd ;

If it 1s agreed thet the envirommental reactor safety approach is the
best one, the next etep 18 to review our current capabilities and
potentials in producing worthwhile work.

A. Personnsl - The Pollowing listing shows Blology Unit personnel and
their general backgrounds:

D. Adams - B. 8. {Agronomy)} U. of Idsho, 1963. One year agronomist
and office manager for fertilizer compeny. Site Survey
Inspector 1956 - 1959. 1959 to present as Ecologist.
Experienced in plant growth techniques, eautoradiogrephy,
soil snalyeis, plent nutritional studiles, soll micro-

biology.

J. Detmer - B. 8. (Business Pre.law) Ideho State University, 1957.
Ecologist, Ecology Branch 1957 to present. ZExperience
in Ecology, enimal husbandry, accounting, budgeting.

J. Echo - B. 8., M. 8. (Wildlife Manegement) Montana State College,
1952 & 1954. Biologlst, State of Montansm, 1954.1955.
Electronices Technicisn, PPCO, 1955-1959. Experienced
in botany, microscopy, electronic and mechenical instru-

ment design, texonomy, ecology.

1186229



W. P. Gammill -3 - 11246k

R. McBride - B. 8. (Wildlife Memnagement) Uteh State College, 1939.
Predatory animel eontrol, renge mensgement & examine-
tion, B. L. M. Joined Ecology Branch as Ecologist
in 1954. Branch actually formed in 1955. Experienced

. in renge management, boteny, texonomy, ecology,
predstory animel control. -

M. Tiernan - B. A. EZoologyg Adelpni College, 1961.
M. 8. (Zoology} U. of Wyoming (Reseerch Fellowship), 1962.
1962-1963 Technical Intern, U.S.A.E.C. Ecology Branch 1963,
to present. Experienced in microscopy, histology,
statisticel snalysis.

B. PFacilities

Facilities for our use in CF-690 include:

Room 150 - Plant Crowth & soll labs ‘ .
Room 143 - Microscopy Laboratory R Sy
Room 149 - GCeneral lsboratory A
Room 148 - General lsboratory ;o7
Room 147 - Animal room :
Room 146 - Animsl room

C. Menpower

The work of the biology unit cen be generally categorized into two
classes; research and routine. The routine work, which coneists of
such things as predatory animal snd noxious weed conirol sdministre-
tion, evaluetion of routine monitoring data, and the.collection of
biological monitoring samples, uses roughly one-fifth of the avail-
eble menpower. This, of course, veries with the sessons. Thus,
of the five man years per year aveileble Irom the current steff,
four man years per year can be devoted to research activities.

(The five men years per yeer figure assumes that the Section Chief
will use his timé in administretion, litersture review, technlcal
writing end editing, etc., and will do no "bench type" research).

IV. Propossd Reseexrch Program

This section ig incomplete inesmuch as it is based on the assumption
that a significant effort by the biology unit will be nmcessery in the
forthcoming inheletion studies which are to be dlrected by Dr. Voels.
At this dste, the inhalation studies are being discussed and formulated,
s0 an accurate estimate of manpower requirement is not possible. It is
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aspumed that one men yesr per yesr will be required for the inhelation
study, end that the study will continue for a minimm of three years.
Considering this and the information in perapraph 11X, C., above, the
program proposal herein contained 1s predicated on the basis that three
men years per year should be utilized. The three men yeers, I believe,
will split sbout even between CERT and thls proposed progrem.

Our most significent contribution to environmentel reactor safety hes
been the CERT program. In discussions with DBM personnel, I have been
led tc believe that proposails for continuation and expension of this
type of work would be welcomed. As you know, the CERT program is
basically an "engineering’ type of research which is designed to yield
working numbers. A review of the literature shows that verious re-
lationships measured during CERT tests show wide variations. A
discussion of some of these varistions and uncertainties, prepared by

R. P. Bird, is attached. It is toward the examination of the whys and
wherefors of these variations that this progrem proposal is directed.

One point should be mede very cleer. The following descriptions of L
experiments are written around the exsmination of radloiodine, but - ;’f’,’“
the proposed progrem is not limited to the study of radiolocdine a . ¥
The experiments using radioiodine will illustrate the direction &f
the proposed research. The isotope being investigated will dictate
experiment design, and it is beyond the scope of thie proposel to

convey all the detmiled experimentel conslderations for the entire
length of the progrem. Indeed, each will require a thorough literature
senrch before such experimeats cen be designed.

In general, the purpose of the proposed progrem is to utilize our
menpower and facilitiles in lsboratory experiments which will explain
end elucidate isotopic behavior patterns in the environment es they
ere defined by actual field releases. ‘We have noted some of these
benavioriel cheracteristics in the first two CERT relesses, end the
literature, and have written experiments to examine them.

You will note thaet the proposal assumes that CERT-type investigstions
will continue. As we have dlscussed, the best epproech toward plenning
future relesses would be to assign isotope hezard pridorities and use
these prioritles to direct the CERT course of action. I tentatively
propose the followlng list of hazard priorities. : .

1. I-131

2. Cs-137

3. Sr.90

L. Mixed Fission Products
5. Pu-239

6 . Ce -lM&

7. Ru-~106

One of the expected results of the developwment of our laboratory abilities
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is that, if all goes well, we cen then meaningfully exemine some of the
ornery ones such as Pu~239 in the laboratory without asctually re-
leasing relatively lerge quantilties in the fleld.

For lack of a better name, I have dubbed the subject research proposal
as Controlled Environmental Radionuclide Tests - Leborastory Experiments
(CERTIE).

Progrommatlic Detalls

As 8 starting point, exsminations of radioiodine deposltion end
translocation phenomene have been chosen. Fulure experiments should
generally follow these same lines. Modifications besed on experience
snd the neture of the contaminent will be necesssery.

A. Deposition Phenomena

Objective - The objective of this experiment will be to determine,

under conditions of turbulent flow, why deposition varies with the .4

state of the iodine-131 in the depositing cloud. P N

. ) d

se - The purpose of the experiment will be to investigate thé

mechanisms spsociated with particle deposition on pessture grass

in order to more fully understand differences measured efter release

of lodine-131l in the CERT field tests.

Problem - Clouds of gases escaping from reactor accldents ususelly
contain rediociodine. This radionuclide occuys iy in three forms;
moleculer, nucleated (ionic), and complexed (organ:tc;- (1.2:3.) Field
measurements of the deposition velocities of these three states of
radioiodine indicate varlstions of a compliceted neture, lergly
unexpleined. Controlled lsboratory investigation of these phenomena
leading to the elucldation of their mechenisme would permit con-
siderebly more confidence in predicting the behavior of effluent
reactor geses.

Description of Preliminary Experiments - These experiments will be
done in e closed envirommental chember, sea Sketch I. (L) This
chamber will be two by three by spproximmtely five feet and probably
be made of plexiglass. One end will be the inlet port and the other
the outlet. Provision will be mede for eccess to grass samples

in flets or growth boxes which cem be chenged at will. The geometry
of the cheamber semples, sir flow, temperature, and humidity will be
held as close as possible to the seame values for all tests in this
series. Gesses entering the chamber from the inlet side will first
strike & tumble board which will initiate turbulence. This will

be meinteined by beffle bosrde hanging over the semple from the top.
Exhaust from the chember will be by High Volume Air: Smmplers, as
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many es needed to support turbulence. Through-put will be directly
readable from the flow-rate meter on the back of the exhsust
ssmpler. Further control of reproductability will be by hot wire
anemoter within the chember. GStanderd filters will be used on the

: exhaust sempler to remove contsminents from the sir stream. Any

. type of scrubber, impactor, or classifier can be added at this

point to embellish the data from subsequent tests if needed. Other
modifications will be suggested under specifilc test descriptions.

1. Moleculer Btete - Principle modifications of this test will be
in the hesdend herdware. Q(ensration of molecular icdine-l3l1
will be attempted by the Analysis Branch personnel. Induction
of the ges will be from the generator through a short columator
directly into the chamber. Initiation of the test will be
electronic. See control sketch II. As soon as sufficient gas
has pessed through the cell, as determined by preliminary
counting, the test will be terminated and the chamber isolated -
electronically. All further test terminetion will bs by tlme
clock therby eliminating &s much es possible slight differences,;
in operation. Several replicates of this test are planned & ;.
such that the deta deviation will be reduced &as much &8 4
feasible.

Grasa semples for the test will be in three sge groups; growing,
meture, and dead. These will be clipped to & wniform standard
height for each group. The top of the clipped grass will be
the same distance from the beffle boerds in all ceses. In

this way, differences due to sge and the concommittant surface
texture can be sscertained at the same time.

2. DNucleated State ~ In this test considersble heed-end modifica-
tion will be necessary to produce nucleasted perticles for
deposition on the grass. Molecular iodine-131 will be gensreted
in much the same fashion as before. Dust will be produced
1o & fluidyer type generstor. These will be led through a con-
centric induction manifold into a centrifugel mixer and baffle
box where nucleetion will teke place. Induction will then
proceed through the columstor and the chamber gxactly as before.
See nucleator sketch III. Deposition tests will duplicate the
tests for molacular state lodine. Dry runs with the dust -
generstor, which feeds dust partlcles into the nucleator, will
be made before actual testing. It is anticipated that filter
Joaeding will occur feirly respidly. This may require sn additional
f1lter and sampler modificetion of the final exhaust system.
However, through-put will be maintalned as near es possible to
the other tests. ,
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microscopic examination of the nucleated particles will be mede
with the use of sutoradiogrephy to determine if proper nuclesa-
tion is being done prior to deposition tests. Particle size
control will be maintained by the type of dust loeding in the
dust generators. For this test, perticle sizes, although mixed,
will be held a8 constant as possible to eliminate the variable.
Subsequent tests will explore veristions due to particle size,
and the related impeaction, sublimetion, snd aebsorption phenomena.

Complexed State - Head-end modificetion for this test will be
mainly in the generators. Such complexed and chelated forms

as methyl iodide produced in nuclear rsactors, and genereatable

by the Apelysis Branch, will be fed into the chamber and
deposition tests made. No difficulties are antlcipated with

the series of tests. Operation will be very similar to the mole-
cular state testing. Heavy conteminetion of the filter will ‘
probably ccecur, with & consequent low deposition on the gress.
Constant experimental conditions will be meintained for come
pariscn of the data. : If any enlightening or complimentary tests;, 4
are indicated throughout the series, modifications will be made/
to include these to asugment the preliminsry date before thése ,V
are snslyzed. Subseguent experimsntation will necessarily be:
determined by the critique end evelustion of these preliminexry
tests. '

Discussion - These experiments involving the deposition of

Todine-~13). onto pasture grese in & closed envirommental chember

in the laboratory, should point up some of the mecheniems of
deposition phenomena indicated by the fileld measwrements made

' during the CERT test series. If there is, in fact, a resl
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difference due to the age of the gress and the state of the con-
teminating lodine-131 perticle, these should be indicated, et
lesast in megnitude, by the test cutlined. If these differences
are of a magnitude or neture thalt would warrent further inquiry,
then a more exotlc experiment cen be plenned. In any case,
real numbers will be genereted which can be used with further
field releeses and accidenfial depositions of ell kinds. Sub-
sequent testing will be concermed with the microscopic site

of sctual depcsition.

In the molecular etaete cese, the particle will be chemically
very actlive, perhaps modifying its condition while in transit.
Sublimetion following initial deposition is indicated. The
relationships between the perticle size and the texture of the
grass, minute heirs, ridges, wexy covering, and the like, may
play a decisive role in the secondary deposition. Absorption
mey only occur when conditions permit close proximity of the
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particle to the plent cell wall. Impact velocity would con-
ceivebly very this rate. Temperature, humidity, and the
electro-chemical state of the cell wall are other variables
likely to contribute differences. In the nucleated state case,
secondary trensition 1s less likely to occur, perticulerly
vhen the iodine is chemically associated with the nucleating
particle. Conditions of edsorption onto impermesble nuclel
mey cause sublimetion, should electrostatic repulsion occur
during deposition. Weshoff by re-entrainment with the air
stream is possible from lightly held perticles. It is clear
that the material of the nuclel o5 well av the particle size
will contribute to the vearietion, and these belng extremely
diverse in neture, will pose a very difficult parameter to assess.

The complexed state of radiociodine mey very well be the most
likely case from & reactor incident. Its chemical and electro- .
static condition is more generally steble than the other states,"
wvhich will probsbly ceuse less deposition on the grass. Re-
entrainment is more 1likely in situations of low impact ‘velocity,m
and/or lightly held sites on plant hairs. Modification, abaorpf-
tion, adsorption, and eveporation are likely to cccur onl¥ in ,
conditions of dissclution. Sublimation, depending of course :

on the chelation, is less likely to occur.

Methods - All of the CERTLE experimentation will be done in the
isboratory. Deposition experiments will ettempt to messure the
regultant effecta from the varisbles, lodine state and grass

sge, upon the rete and stabllity of radiolodine deposition on
pesture grass. Deta from these tests is intended to amplify

and eugment ectual measurements teken under f£ield conditions

in the CERT tests, In this way it is hoped a2 better understading
will be geined into the casual mechenisms underlying the dif-
ferences observed in the field.

Basic meesurements to be made in the preliminary tests will be

in closed environmental exposure chembers, ebout two by three

by five feet. These chambers during the test will contain an
atmosphere contamineted with lodine-131. At all times the

chamber will operate at a slight negative pressure so that-any
lsakage will be inward rather than out. Sample gases will be
inducted into the chamber by suction from high volume eir samplers.
Thse machines heve & provision for edsquate filtretion on the
inlet side which should remove all the contaminents at the out-
let site on the chamber. It is possible however to load the
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filter or to devalop chennels that would aliow small smounts
to pass through. For this reason testes will be performed in
an adeqQuately ventilated room such as the plant growth room

or in laborastory hoods. In eny cese, bypsss exhaust gases will
be contained and vented through exhaust plenums to the stacks
on the roof where mixing and dilution will prevent any hazerd,
even I1f leaksge should occur.

The grass semples will be exposed to the conteminating gases or
particles for a fixed and reproducable length of time, once

this value has been determined by experimentation. Electronic
circuitry will control the exposure in the followlng wmanner.
Switch closure will energize the entire circuit. With the
regpect 4o the nucleated particles, which 1s the most difficult
to control, this will start the two exhaust fans (see control
sketch II), place the bypess vent in the vent position, start
the centrifugel mixer snd baffle box, and open the compressed
gir solenoid velve on the dust generator starting dust flow.

A five second delay velay will start the lodine generator. = i
Dust end iodine generation will then flow for 15 seconds through,
the vent system at a scavanging volume very similer to thst of (-,-"
the sempling system. By this tims equilibrium generation rates
should be set up. A twenty second delay reley, energized at

the start, will then flip the bypess vent from vent to semple
and contaminated mixture will flow through the exposure chember.
After s preset length of time hes elepsed, the time clock will
terminate the exposure and isolete the chamber. Scavanging of
the chamber will be accomplished by & lock-in relsy on the
exhsust fan if 1t 1s found that thisis necessery or desirabls.
The studies of molecular end complexed forms will use generelly
the same system.

Grass will be grown in greenhouse flats and will be clipped to
a standsrd height twenty~four hours before this test. This will
vary, of course, with the age of the grass and general growth
form. Clipping will insure a uniform shear surface st the
bottom of the zone of flowege. Initial turbulence of the cloud
will be sterted by a tumble bosrd st the inlet end and meintained
by beffle boards henging from overhead. The rate of flow
necessary to form a turbulent system will be determi.ied by
preliminery testing before the experiment. This rate will then
be held es uniform &8s possible throughout the test series.
Following exposure the grass will be given a set-up perilod of
about ons-~-half hour vefore sampling. Grass ssmpling will be
machine clip with 8 set-height Jig about two inches ebove the
soil. All gress will be teken. These will then be bagged,
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weighed and counted in & well type gemma counter previously
calibrated for iocdine-13l.

Uniformity of semples will be maximlzed by assuring that ell
samples in the same age class have the same growth form volume,
epproximately the same growth density, end are growm in equlli-
brated humidity econditions. Duplicate numbers of necessery
samples flats will be grown in the plant growth room. Four
replicates will be run on each test and it 1s thought that this
will be sufficient to provide significant results at the ninety-
five percent confidence level. Should this prove insufficient,
additional samples will be aveilable for testing to this lavel
ol confidence.

Dust generstion for the nucleated state series will have
perticle size control by providing known size perticles in the
generstors. It is enticipeted that these particles will be in .
the five to fifty micron size. Adequate nucleation will be =
determined by impaction of semples on microscope slides, ¢
autoradiographing, and examination by microscope. It may Ye: [
necessery to modify this technique to swmount unforseen e
difficulties, but essentially that will be the method o{/ asaghs.
ment. The molecular state end complexed state particle genera-
tion will not present these problems.

The poesibility exista of investigating the site of deposition
on the grass integument. This surface may he quite different
with different age and type grass. Minute halrs and wexy
coatings will prevent perticles coming into intimste contact
with the living cells of the grass. Steble nuclesmted And
complexed particles will probably not be affected by deposition
site varietions but the very sctive molecular state particles
mey be sensitive to electro-static boundary conditions and have
intrinsic instebilities which might cause drematic differences
in behevior with verying site conditions. Microscopic snd
sutoradlogrephic techniques a&s well as any other availsble scheme
will be used to assess these censal factors. }

Date from this experimentel design should allow direct correla.
tions to be drawn between the nine varisbles of the test.
Following deta anslysis & report will be submitted for evalua-
tion and critique. These evaluations will then be available
for consideration of further testing elong these lipnes and to
refine Judgements of feeslbility of research into causal
mechanisms.
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Equipment - It 1s enticipated that eall the equipment needed
for the preliminary tests can be made &t the laboratory. The
environmentsl exposure chember 1s & fairly simple device.
Equipment of & more sophisticated nature is not warranted for
these simple counting type messurements even though the accuracy
of the meesurement is quite high. Dist generators will have
to be made and tested until dust production is adeqQuste for the
Job. It will probebly be one of the fluldizer types. No
difficulty is foreseen at this time. Mixing and scevenging as
well as the electronic circuitry is straightforward end should
present no problem. Major difficulties will probably be in the
particle size control, nucleation assessment, and deposition
site behavioristics. Since these are experimental parameters
by definition, the design of the experiment is such that they
will be minimized where ever possible. No additions o the
existing leboratory equipment for microscopic and radiographic
work are enticipated. BEquipment design end leboratory allotment
for major equipment will be found under equipment wrilteups. "
b ;f;;

T

e

V S
L
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B.

ExEriment I
Project Title:

_ Cbjective:

Materials &
Methods:

118b239

Translocation FPhencomena

Some work on iodine sorptlion by plants has already been done,
especially at Henford. Generaslly, except for barlsy, all of

this work has been with broad-leafed plants and none has heen
with gresses per se. B8ince gresses are a special and rather
structually complex group of plents 1t would not be surprising

if iodine behavior in grass does not f¥dlkw the pattern established
for the broad-leafed specles. The work reveeled the following
general pettern of iodins behavior. It 1s readily absorbed

by the roots. 25 to 50% of the sbsorbed iodine is-trensported

to the leaves. Once it reaches the leaves however there is
little subsequent movement to other asreas. There vas quite a
varistion in upteke among the specles tested. Iodine concentra-
tion is related to the age of the tissue, with the oldest tissues
having tha highest concentrations. Translocetlon of i1odine after
foliar epplication, whether in gaseous or liquid form, is minimal,
usually less than 5%. From gasecus application aebout helf the
activity essocisted with the leaf wes in the mesophgll; the Ji
remainder was presumsbly on the outside. This then would be’ the
expected results of lodine behevior in grasses as judged,from
waork on other species.

The experiments as presented may have t0 be modified as results
are collected. The details of some of the exparimants mey appear
sketchy but this is because only triel end error will produce

the best and finsel methods. ‘

The experiments on translocation and trapspirstion are intended
to explein the variations between messured half-.lifes of
iodine-131 on grass. An accurete determination of this para-
meter is of particular importence in accurately assessing
iodine-131 hazard in an eres. Half-life may depend on & physio-
logical function of the plent or on physical factors or on a
combination of both so it will probebly very with time of year.
By manipulating experimental conditions & half-life figure

for verious times of the yeer mey be obtained. The ultimate
objective of these studies 1s to generete B reasonably depend-
able set of numbers which can be used to predict the half-life
of iodine-131 on graese.

A study of the Translocation of lodine-131 in grass through
foliar epplicatlon.

To determine if iodine-131 is translocated through Brass leaves
after follar epplication.

For this experiment, gress will be grown in pote in the plant
growth room and conditions of temperature, humidity, soll moisture,
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Discussion:

Experiment II

Objective:

Methods &
Materials

Discussion:
ll

2

[18b240

and light will be strictly controlled. The lodine-131l will be
applied to verious polnts along the leaves as droplets, sprays,
etcs Determinetions will then be maede, using rediocsutographs,
to ascertain if the iodine has been trenslocated, and if so,

how fast and in what direction. Foliowing these preliminary
experiments on iodine trenslocation, quantitative investigations
of iodine movement will be made. Such quantitative measure-
ments can be mede using either a mlcroscintlliation or a
miecrodissection technique.

Selders and Hungate (1) report thet generelly there is less then
5% trenslocation of iodine in broad leafed plants. There is
however, little informetion in the literature on fodins-l131
movement in other types of plants, especially gresses. Gresses
heve & complex leaf structure, (25 in comperison to other plent
types thus iodine movement in grasses maey be considerably E
different then that reported for the broad-leafed species. :
Resolution of the question of iodine translocatlion is one of the
fundamentsal ob,jective of the CERTLE experiments. ! . ;H

r
A study of the removel of rediolodine from gress by waskdng. /

To determine if, and bow much, rediciodine cen be removed by
washing vegetetion after follar contamination.

Graas will be grown in pots in the plant growth room under con.
trolled light, temperature, humidity and soil moisture. Radlo-
iodines will be gpplied to the gress et different steges of
development in an environmentel chember. {See peregreph V, A,
sbove). Washing experiments will be made to determine if age
of the plent has any effect on its sbility to hold the radlo.
iodine, if time the plent hes been exposed to the radioiocdine
hes sn effect, and if different pasfure gresses very in their
abllity to hold radloiodine. Water will be the principle washing
materisl. Some experimentation will be done with weak acids
and orgenics.

Analysis Branch reported approximstely 40% removal of CERT II

gress of I-131 1n four washings with water. Fifty percent

removal wes obtained with chloroform. It was noted that during

Selders, A. A. and F. P. Hungate, the Folier Sorption of Iodine
by plents, Hanford report HW-H4G90, 1956.

Pemes, A. J. and L. H. Mac Donald, An Introduction to Plant
Anstomy, McGrew & Hill, New York, 1847, p. 335

S
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Experiment III.

his weshing considersble green material wes removed from the
plent. One would think thet the green material would represent
some sort of plent demege, {cells, chlorphyll, paxts of plants),
If this is true the 40-50% removal by washing mey not have been
iodine from the outer suxface of the plant but some absorbed
fodine. To resolve this question a more gentle system of
washing will have to be developed so a3 not to demege the plant.

Project title: A study of Trenspiration of iodine from grasses.

ObJjective:

Materiels &
Mathods

Discusesions:

1.

118b241

To determine if lodine-131 is dbsorbed from the substrete and -~
if so, 1f it is translocated and subsequently transpired by
the leaves.

In this experiment lodine-131 will be introduced with the irriges.
tion water to ths roots of potted grasses. Periodic checks will
be made to determine- if the iodine has been sbsorbed by the .. si
roots and if it hes been translocated to the leeves. These . ¢
dsterminations cen be made with elther autorediogrephs o/ micrgscil-
lintaetion counting techniques. Quantitative messutemants may’
also be mede by meesuring the concentration of lodine-i3l in
dried plent tissue. If lodine-131 is indeed absorbed end
translocated, & second experiment will be cerried out to deter-
mine if the iodine is being trsnpired. Thils determination will
require an environmental chember. If fodine is being transpired
quentitative measurements will be made to measure rates, changes,
etc. Maasurement of iodine trenspiration will be mede with the
01l covered and uncovered, In thils mannsyr, it can be determined
if, and to what extent, soil evaporation is contributing iodine
to the amount ettributed to transpirstion. In this experiment
conditions of light, temperature, humidity, soil molsture and

ph will be strictly controlied.

Seldars and Redixke (1) indicate that iodine is readily sbsorbed
by besn, barley, Russian thistle, snd tomato plents. There wes
however, Quite a variation in results, indiceting that plant
type greatly influences uptake. Grasses should be investigated
to determine their ability to ebsorb iodine from the substrate.

In the event of a great deal of rain, sfter an lodine release,

the results may be quite different from dry post-release conditions
beceuse of additional iodine made available to the plant through
seepage of contaminated rain weter.

Belders, A. A., and J. H. Rediske, The Uptake of Iodine by
Higher Plents, Hanford Report HW-33681, 1954
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Experiment IV

Although in Selder's work I-131 wes reedily absorbed by the
roots, 1%t was not readily trensloceated. The leeves of the
plants studied conteined less iodine~131 than the roots. It
remeing to be determined if lodine is readily transpired. A
one shot experiment in our leborstory indiceted that 1t is.
An explenation of e half.life on the grass shorter than one
expiained by physlcal decay may not depend on & physiological
function of the plent but rether on other conditions. This
question, to our knowledge, has not been snswared.

Project Title: A study of the Trenspiretion of iodine-131 from gress con-

Objective;

Materiels &
Supplies

Discussion:

1186242

teminated with gaseocus ilodine.

To determine the rate of iodine trenspiration under condition
of contemination eimilar to those of the CERT tests.

In this experiment, the grass will be placed inside an environ- :
mental chember for contemination with gesecus I-131. Immedintg)
after the contaminstion with iodins, the soll between the g
of grase will be covered to prevent eveporation end/or mbve.
ment of iodine from the soil. Measurements of iodine-131
transpiration will then be mede.

A comperison with the results cbtained from Experiment III should
give an indication as 4o whether or not tramnspirstion is the
causa, in whole or in part, of the 5.5 day half.life found in
the last CERT test.

Other factors such as sullimstion, eveporation, etc., from the
gress leaf blads, will elso have to be investigated.

This phenomena mey be contributing ectivity to that attributed
to tramspiretion. It is poesible to assess the influence of
these factors by conducting the experiment in conditions spproxi-
mating night and dey. Gress grown wnder dsy conditions should
tronspire freely, that grown under night conditions should not
trenspire at all. Jf lodine is colleacted from the grass grown
in the dark it would be evident that other fectors besides -
transpiration sre ceusing the plants to lose lodine. Thesa
factors may be sublimation, evaporation, etc. from leef surfaces.
The difference in the amount of iodine collected from gruss
growvn under two conditions would be due solely to transpiretion.



C.

D.

186243

TIME REQUIREMENTS

The total time estimated for the verious CERTIE investigetions
is five years, or fifteen man years. This of course includes
meny more projects than depositlon phenomens end tremelocation
of I-131 and will have to be edjusted es time goes on.

It is estimated that the nine by four replicated deposition tests
will take one experimenter one year following construction of
the equipment. This includes preliminery tests for equipment
calibration snd nuclestion control but doee not include
deposition size investigation. The actusl investigation will
teke another man-yeer. Due to the obscure nature of the unknown
in this phase of the investigation time estimates would cerry
little confidence. However, by the time these investigations
become feasible a much better understanding of particle silze
phenomena, chemlcal reactlion to plant cell proximity, end
intrinsic behavior of radiociodines perticles will be available

for planning purposes.

The investigation of translocation phenomene should requive ebout
2 man yeers following check out of necessary equipmants ST

o

Coat Requirements (First two yeers) 7/ ',,«"

The astimated cost figures listed below pertain exclusively

to CERTLE, with the exception of the dust {particle} generating
equiprent which can also be ussd in the inhalstion studies.
For the purposes of this proposal, I have llsted the entire es-
timated cost of the generatling equipment.

1. Microscintillator $1500
Trenspiration treps 2500
Washing apparatus ) 500
Microtechnique eguipment 16500
Expendebles (ladine, etc.) 100C
Particle genersior equipment 2500
Design & construction of environ chambers 3000

$12,500

2. Manpower Costs:

As iz stated above, three man.years per year will be used
on CERT and on CERTIE. This means that one and & hslf-
men-years per yesr will be exclsuilvely CERTLE. The average
ennual salary of unlt personnel is $8,800, this emcunts

to 13,200 dollers per year. The first two years' salaries,
is epplied to this project, equals $26,400.
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Vi.

3. Publication Costs - $1,000

4. Totel costs, equipment plus salaries, equals about $40,000.
It should be remembered thet this means en increase over
cyrrent costs of only the equipment cost of $12,500.

It 1is not anticipsted that our demands on Analysis Branch
will incresse to such an extent that cost estimates from
them would be neceseary. The $3,000 quoted above for
environmental chember design and construction includes
sbout two-man months of the time (selary) for the Instrument
Branch persomnnel.

L. Bxtra logistics -

8.

be

d.

.

It is estimeted thet twelve flats can be grown at one
time in each of the plant growth rooms, CF-649 and CF-690,
twenty-four in all. . 3
Aversge growth rate indicates thet grass will be in' the'”
useble new growth condition efter a minimumm of a}x e xs,
starting vith warm soil. A meture stete will be’ reac
inten weeks, and at least sixteen weeks will be needed
to push the grass to old dry conditiona.

The minimm size grass flat will need to be 24 inches by
36 inches, one per test. Minimm mmber of flats looks
like about 80; 40 for Echo emi L0 for Adems snd Tiernen.
Flats for the gress will have to be bullt. Also a
considerable amount of greenhouse soll will have to be
mede up. A small cement mixer would be 1ldeal. Seeds
planted in warm soil will germinate about a week soomer
then in cold soil. .

Environmental chambers would better be set up in ome of
the animal rooms than in the plant growvth room because
that will be needed for growing grass. Off-grass could
easily be vented to the vent system in these roome. A
preparation room adjacent to the experimeantal room

would be hendy. Two chembers could be operated simul.
tangously in one of the animal rooms. These rooms are
12 feet wide and 18 feet long and have exclusive elir.
exhausts for contemination control. The room of pre-
ference is 147.

Conclusions

I have concluded thet the research program, &s described in this
memo, represents our best course of action. I belleve that the

" personpel currently abosrd cen handle it adequately end at the
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professional level.

ViI. Recommended Action

The following actions are now indicated:

a. This memo be read by you, Mr. Batie and Mr. Horan;

be The content be discussed in & meeting between the four of
us; '

c. The biology progrem aims be sgreed upon before any further
sction is teken.
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