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During recent mentias, it bas
e real end pressing oeed for
practicel blology program in
thet there ere obvious arelds
we heve people and Tacilities which are nob veilng fully utilized. You
and I heve discussed this matter between curselves end with the
Dirisicn Director snd the fssistent Director for Cperational Sefety.

the Division.
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vecome more and mcre apperent thet there 15
a clearly defined, sctive, orgenized and

I zmeon Ly this not so much
of work whicii need tc ve done, but that

is the puwrpose of this memo Lo
purpcees of our bilology prog

*

18T ctep towsrd the esteblisiment of en aciive biclogy program is
cermine anG sgree upon & statement of progrem elms or Program
Bc. his determinatica ond agreement shouwid not be limited o

and maine but must include those of Mr. Batie sl Mr. Heren. 1t

vatmta—

done to accomplisi thooe pUrposes.

General Considerstions

convey uy copinion of what tae aims and
rort should be aad the werk which should be
The foliowing peregrspas contain
the reticpnmie znd considerziicns which form the bhasis for my opinicn.

In reviewlng the verious projects being done and those which have teen

proposed over the iast year, it becones
good (that is, have shown promise of being wortawhl

obvicus that those which are
le from the standpoint

of ID operaticns and the AEC in general) ere tuacse directly connected

with ihe envirommental safety zspects of reactor cperetion.

I refer

speeiffcelly to the low-level liquid waste algee study, the ferm-census-
survey, end the CERT progrem. 1%t is interesting to note that each of

liece three will have their major

impact outside ithe area of biology.

Considering the prime responsibility of ID, this ic as it shouwld be.
obvious thet one approach toward the full utiiization of the
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aminently more qualified and equipped for basic reseerch than any we
currently have on the steff. By besic radicbiolcgy I meon bicphaysies,
cytology, blochemigsry, genetics, ete. If such work 1s to be done
in toe divizion, a sweeping change of perscnnel end prolebly 2 re-
crganization would be neceszary.

snother realm of biologicaliy-oriented recesxrcei 1s 1n Zeoleogy. Although
the biolcgy uniy was originelly designed to pursue sucihr studies, Lo do
so under the current charters of ID end tiue Health and Ssfety Division
is difvicuwit to Justlify and finence. £ beiter approcch, which is
curreatly belng implemented, is to get such stwdies done under DEM
grents to Universities.

The above dces not consider all possible aiternstives, of course, but
should serve to illustrate where we currently stord in relation to the
overall field of radlobiociogy. It is my flrm canviction that of the
choices open to us, research assoclated with envircamental reactor
safety would prove to be the most fruiiful, and would be most compatible
with the Division's responsibiiities.

Specliic Considerations

I2 it 19 egreed thal the envircmmentsl reactor safety spproach is the
best one, the next siep is to review our current capabllitvies aud
rotenilals in producing worthwhile worke.

4. Personmnel - The Ffollowing Listing shows Blolegy Unlt versonnel and
thelir genersl backgrowmds:

D. idoms - Be S. (Agronomy) U. of Idshe, 1553. One year egronomist
snd office maneger for feriilizer compeny. Iite Survey
Inspector 195€ - '1959. 1959 to present as Ecologist.
Experienced in plent growth techniques, sutoradiography,
goll anelysis, plont nuitritional studies, scil micro-
biology.

J. Detwer - B. S. (Business Pre-lew) Idsho State University, 1957.
Ecologist, Bcolegy Bresunch 19957 to present. IZxperience
in Ecology, enimal husbandry, &ccownting, budgeting.

J. Ecio - B. S., M. 3. (¥iidlife Management) Montane State College,
1952 & 1954. Blologist, State of Montana, 195hk-1955.
Electrenics Techmlcien, PPCC, 1i955-1959. Experienced

1 s 3

in botaxuy, milercacopy, electronic end xechaalical lnstru-
ment design, tacnonyy, ecology.

11898712
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C.

R. McBride - B. S. (Wildlife Mesnagement) Uteh Stete College, 1939-
Predatory snimnl control, renge menegement & exsmina-
tion, B. L. M. Joined Beology Branch as Ecologist

in 1954. Brench actually formed in 1955. Experienced
in range mesnsgement, boteny, texonomy, ecology,
predatory animel control. -

M. Tiernsn - B. A. (Zcologyg Adelphi College, 19€1.
M. 8. (Zoclogy

to present. Experienced in microscopy, histology,
statistical enalysis.

Facilitiesn

Facilities for our use in CF-690 include:

Rocm 150 -~ Plent (rowth & soil labs
Room 143 - Microscopy Leboratory
Roam 149 - General laboratory
Room 148 < Generel laberatory
Room 147 - Animel room
Room 145 - Animel room

Menpover

The work of the biology unit cen be generslly categorized into two
classed; research and routine. The routine work, which consists of
such things as predatory saimel and noxious weed control edministra-
tion, evaluetion of routine monitoring datae, and the collection of
blological monitoring semples, uses roughly one-fifth of the avell-
ehle meapower. This, of course, varles with the seasons. Thub,

of the five mem yeers per yeer avallsble from the current staff,
four men years per year can be devoted to research activities.

(The five men years per yeer figurs assumes that the Section Chief
will use his timeé in sdministration, litersture reviaw, technical
writing end editing, etc., and will do no "bench type” research).

Proposed Research Program

This section is incomplete inasmuch es it 1s based on the agsumption
that & significant effort by the biclogy unit will he necessary in the
forthcoming inhsletion studies wilch axe to be directed by Dr. Voelz.
At this date, the inhelation studies sre being discussed and formilated,
so an accurate estimete of manpower requirement 1s not possible. It is

11898173
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assumed thot one man year per year will be required for the irhelstion
study, and that the study will continue for e minimum of tiree years.
Considering this and the informetion in parepreph III, C., above, the
mrogram proposal herein contained is predicated cn the basis that three
wen yeors per year should be utilized. The three man yeears, I bellave,
will split about even between CERT and this proposed program.

Cwr most significent contributlon to envirommentel reactor safety hes
been the CERT progrem. In dizcussions with DBM persconel, I have heen
led to beideve that proposals for continuation snd expension of this
type of wark would be welcomed. As you know, the CERT progrem is
tasically an "engineering’ type of research which is designed to yield
working numbers. A review of the literature shows that verious re-
laticnships meesured during CERT tests show wide veriations. A
discussion of some of these veristicns and uncertaintiles, preperad by
R. P. Bird, is atteched. It is toward ithe examinstion of the whys and
wherefors of these varistions thet this progrem proposal is directed.

One point should be mads very clear. The following descriptions of
experiments ere written eround the exmmination of radiolodine, but

the proposed program 1s not limited to the study of radiolodine slone.
The experiments using redioiodine will ‘llusirate the direction of

the proposed reseerch. The isotope being investigated will dictate
experinent design, and 1t is beyond the scope of this propossl to
convey all ths detailed experimental considerations for the entire
length of the progrsms Indeed, each will require a thorough litersture
search before such experiments cen be designed.

In genernl, the purpose of the proposed program is to utilize our
menpower and facilities in laboreiory experiments which willl explain
end elucidete isctopic Lehavior patterns in the envircmment as they
are defined by ectual field releases. We have noted some of these
behaviorial cheracteristics in the first two CERT relesses, snd the
literature, and heve writien experiments to exsmins them.

You will note that the propossl essumes thet CERT.type investigations
will continue. As we heve discussed, the best approech towerd planning
future releases would be to assign isotope hezerd prioritiss end use
these priorities to direct the CERT course of ection. I tentatively
propoge the following list of hezard priorities.

L. I.l31

2. Cg-137

30 &"‘%

4. Mixed Pission Products
5. Pu~239

Ge Ce.ilth

70 Ru-lOG

Que of the expected results of the development of cur laboratory abllities

1189814
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is that, if all goes well, we can then meeningfully exemine some of the
ormery ones such as Pu-239 in the laborstory without actuslly re-
leasing relatively large quantities in the field.

For loack of & better name, I have dubbed the subject reseaxrch proposel
?s Contz)'olled Environmental Redionuclide Tagts - Leborstory Experlments
CERTLE).

V. Progremmatic Details

23 a starting point, exsminetlions of redioiodine deposition end
sranslocation phenomensa have been chosen. Future experiments should
genexraily follow these pere linet. Modifications based on experience
end the neture of the conteminant will be necessery.

A. Deposition Phenomens

Qbjective - The cbjective of this experiment. will be to determine,
Toder conditions of turbulent flow, vhy depositicn varies with the
state of the iodine~131 in the depositing eloud.

Purpose - The purpose of the axperiment will be to inveatigate the
mecnenisms associated with particle depositica on pasture grass

in order to more fully mderstend differences peasured efter release
of jodine-13L in the CERT fleld testa.

Problem ~ Clouds of gases esceping from reactor accidents usuelly
concein redioiodine. This radionuclidide occcurs mainlx in three forms;
molecular, nucleated {ionic), and complexed {orgsnic). (1.2.3.) Fleld
measurements of the depositicn velocities of these three states of
redioiodine indicate veriations of & complicated nsture, largly
wexpleined. Controllad laboratory tnvestigatioa of these phenomena
leading to the elucidetion of their mechenisms would permif con-
siderably mors confidence in predicting the behevior of effluent
reastor gaseBe -

Description of Preliminary Bxpe riments - These experiments will be
oo In & closed envirommental chember, see Sketch I. (&) This

chamber Wwill be two by thres by approximately five feet and probebly
be made of plexigless. One end will be the inlet port and the other
ihe outlet. Provision will be mede for access to grass samples

in flats or growth boxes which cen ve chenged at will. Tbe geometry -
of the chamber semples, air flow, tempersture, and mmidity will be -
heid a@s close as possibla to the sene values for sll tests in this
sories. Gesees entering the chember from the inlet side will first
strike & tumble board which will initiste turbulence. Thls will

be mointsined by beffle boerds hanging over toe sexple from the tops
Tihoust from the cheamber will be by Bigh Volume Alr Semplers, as

1189815
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maryy &s needed to support tuwrhulence. Through-put will be directly
reedable from the flow.rate meter on the back o the exhaust
sarpler. Further control of reproductavility will be by hot wire
enemoter within the chsmber. Stendsrd filters will be used ¢m the
exhaust sexmpler to remove contaminants from the sir stream. - Any
type of scrubber, impactor, or clessifier cen be added at tais
point to embellish the data from subsequent tests 1if peeded. OCther
wodifications will be suggested under specific tast descriptions.

1. Moleculsr Stete - Principle modifications of this test will be
in the heedend hardwere. Generstion of molecular iodine-131
will be sttempted by tha Analysis Brench perscamel. Induction
of the gas will be from the generator through a short columator
ddreetly into the chamber. Initiation of the teat will be
electronic. See camtrol sketcha II. As somn as sufficilent gas
bas passed through the cell, es determined by preliminary
counting, the test will be termineted end the chamber isolated
electronically. All further test teruination will be by time
clock therby eliminating as much aa possible slight differences
in operation. Several repllicates of this test are plepned
such thet the data deviatlom will be reduced as much as
feasibls.

Grass semples for the test will be in three sge groups; groving,
mature, snd dead. These will be clipped to a uniform standard
height for each group. The top of the clipped grass will be
the seme distence from the baffle bosrds in all ceages. In

this way, differences due to ege and the concamaittent surfece
texiwre cen be secertmined at the seme time.

2. Ruclested State - In this test conzidereble heed-end modifica-
tion will be neceasary to produce nucleated perticles for
deposition on the grass. Molecular iodine-131 will be genereted
in much the seme feshion es before. Dust will be produced
in a fluldyer type generstor. These will be led through & can-
centric induction menifold into a centrifugsl mixer snd baffle
box wvhere nucleetion will take Plece. Induction will then
proceed through the columstor end the chamber exsctly a3 before.
See mucleatar sketch IIX. Deposition tests will duplicate the
tests for moleculsr state iodipe. Dry runs with the dust
generetor, vhich feeds dust particles into the nucleator, will
be mede before actusl testing. It is anticipeted thst filter
loading will ocour fulrly repidly. This may require an additionel
filter and sempler modification 0L the final exhaust system.
However, through-put will be maintained &s near as possible to
the other tests.

11898 1b

—_—




W. P. Cermill -7 - 11.-2h-6k

nicroscopic exsminsticn of the nucleated particles will be made
wlth the use of sutorsdiography to determine il proper nuclee-
tion is being Gone prior to deposition tests. Perticle size
control will be meintained by the type of dust loeding In the
dust generators. For this test, ticle sizes, aithough mited,
will ba held s constant as possible to eliminste the variable.
Subsequent tests will explore veriations due to particle size,
and the related impection, sublimetion, and avsorption phenomena.

3. Complexed State - Heed-end modification for this test wlll be
mainly in the generstors. Such camplexed and chelated forms
as methyl iodide produced in nmucleer reactors, s generatshle
by the Anelysis Branch, will be fed iuto the chember and
deposition tests mede. No difficulties are anticipeted with
the series of tests. Operstion will be very similar to the mole-
culsr state testing. Heavy contamination of the filter will
probably occur, with & consequent low depcsition on the gress.
Constant experimental conditlons will be meintained for come -
pariscn of the dets. If eny enlightening or camplimentary testis
are indicated throughout the series, modifications will be made
to include these to sugment the preliminary dsta befare chese
are snalyTed. Subsequent experimentetion willl pecessarily be
determined by the critique and eveluetion of these preliminsry
teatis.

Discussicn - These experiments lnvolving the deposition of
iodine-131l onto pesture grass in a8 closed envirommental chawdber
in the laborstory, should point up some of the mechanisme of
deposition phenomena indiceted by the field meesurements made
during the CERT test seriep. If there is, in fact, & real
difference due to the age of the grass and the state of the con-
temineting lodine-131 particle, these should be indiceted, st
lesast in megnituds, by the test cutlined. If these differences
are of & meagnitude or naoture that would warrsnt Do-ther loquiry,
then & more exotic experiment cen be planned. In any case,
reel numbers will be generated which can be used with further
field releases snd eccidental depositions of all kinds, Sub-
sequent testing will be concerned with the microscopic site -

of actuel deposition.

In the molecular stete cese, the perticle will be chemicolly
very active, perhaps modifying its condition while in trenait.
Sublimation following initial deposition is indicated. The
relationships between the perticle size and the texture of the
gress, minute heirs, ridges, wsxy covering, and the like, may
play @ decisive role in the secondery depositicn. Absorption
mey only occur when condifions permit close proximity of the
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particle to the plant cell wall. Impact velocity would con-
ceivebly very this rate. Temperature, humidity, and the
elsctro-chemical state of the cell wall are cther verisbles
likely to contribute differences. In the nucleated state case,
secondery tremsition is less likely to occur, perticulenly
when the iodine is chemicelly assoclated with the mucleating
perticle. Conditions of adsorptian onto lmpermesble nucledi
may cause sublimetlon, should electrostetic repulsion occur
during depositicon. Washoff by re-eatraiment with the air
atreem 1s poseivle from lightly held perticlss. It is cleer
thet the materisl of the nuclel as well as the particle size
will contribute to the variation, and these Leling extremely
diverse in nature, wlll pose a vary difflcult parameter to assess.

The camplexed state of radiclodine may very well be the most
likely cese from 8 reector incident. Its chemical end electro-
static condition is more generally steble then the other stsates,
which will probsbly cause less deposition on the grass. Re-
entreinment 1s more likely in situmtions of low impect velocity
and/or lightly held sites on plent hairs. Modification, ebsorp-
tion; sdsorption, and eveporstion ere likely to occwr only in
conditions of dissolution. ©BSublimetion, depending of course

on the chelation, is less likely to occur.

Methods - All of the CER[IE experimentation will be done in the
laboretory. Deposition experiments will atiempt to measure the
resulteant effects from the variables, lodine state and grass

ege, upon the rate and stability of radiolodine deposition on
pesture grass. Deta from these teats 1s intended to amplify

and augment ectual measurements teken under field conditions

in the CERT tests, In this way it 1s hoped & better understading
will be gainad into the casuel mechanisms underlying the dif.
ferences observed in the field.

Basic meesurerents to be mede In the preliminary tests will be

in closed environmental exposure chembers, sbout two by three

by five feet. These chambers during the test will conteln an
stmosphere contaminated with lodine-13l. At all times the

chamber will operate at a slight negative presswre so thst any
leskage will be inwerd reather than cut. Bemple goses will be
inducted into the chamber by suction from bigh volume air samplerse.
Thee machines have g provision for adequate filtration on the
inlst side which should remove ell the contaminents at the out-
let site on the chember. It is possible however to load the
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filter or to develop channels that would elilow small emounts

to pass through. For this reason tests will be performed in
an edequately ventllated room such ag the plant growth room

or in laboretory hoods. In any cese, bypass exhaust gases will
be contained and vented through e:thaust plenums to the stacks
an the roof where mixing end dilution will prevent any hazaxd,
even if leaksge should occur.

The grass semples will be exposed to the contaminating gsses or
partlicles for a fixed end reproducabls length of time, once
tanis value has been determined by experimentation. Electronic
clrcultry will control the exposure in the following manner.
Switch closure will emergize the entire circuit. With the
respect to the nucleated particles, which 1is the most difficult
to control, this will start the two exhaust fans (see comtrol
sketch 1I), place the bypess vent in the vent position, start
the cenirifugel mixer snd beffle box, and open the compressed
alr solencid valve ou the dust geperator sterting dust flow.

A five second delay relmy will stert the fodine generetor.

Dust end iodine generation will then flow for 15 seconds through
the vent system at & scavanging volume very similer to that of
the ssmpling system. By this tims equilibrium generstion rates
should be set up. A twenty second deley relsy, energized at
the start, will then flip the bypass vent from vent to sample
and contaminated mixture will flow through the exposure chamber.
After s preset length of time has elapsed, the time clock will
terminate the exposure and iscliate the chember. Ecavanging of
the chamber will be accomplished by a lock-in yreley on the
exhsust fen if it is found that thisis necessary or desireble.
The studies of molecular and complexsd forms will use generslly
the same systen.

Gress will be grown in greenhouse flats end will be clipped to

a stenderd height twenty-four hours before this test. This will
very; of course, vith the sge of the grass snd general growth
form. Clipping will insure a uniform shear swrface at the
bottam of the 20ne of flowege. Initial turbulence of the cloud
will be started by & tumble bosrd at the inlet end and maintained
by beffle boards henging from overhesd. The rate ¢f flow
necegsary to form & turbulent system will be determined by
preliminery tesating before the experiment. This rate will then
be bheld as wniform as possible throughout the test series.
Pollowing exposure the grags will be given a set-up periocd of
about one-half hour vefore sempling. Gress sampling will be
mepchine clip with a set-helght Jig sbout two inches sbove the
soil. ALL gress will be taken. These will then be hagged,
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weighed epd counted in & well type gemme counter previously
calivrated for iodine-l3i.

Uniformity of semples willl be maximized by assuring that all
semples in the same age ¢lass heave the same growih form volums,
epproximately the seme growth density, and ere grown in equili.
brated hunidity conditions. Duplicste numbers of necessary
semples flats will be grown in the plant growih room. Four
replicates will be Tun on each test and 1t is thought that this
will be sufficient to provide significant results at the ninety.
five percent canfidence level. Shouwld this prove insufficient,
additional samples will be aveilabls for testing to this level
of confidence.

Dust generstion far the nuclested stete series will heve
perticle size control by providing known slzs perticles in the
generetors. It is enticipeted that these pearticles will be in
the five to £ifty micron size. Adequate nucleation will be
determined by impection of samples on mlcroscope slides,
sutoradiographing, and exemination by microscope. It mey be
pacessary to modify this technigue to swrmount unforseen
difficulties, but essentially thet will be the method of sssess<
ment. The molsculer state and complexed stafe particle genere-
tion will not present these probliems.

The popaibility exists of investigating the site of deposition
on the grass integument. This surfece may be gquite different
with different eage &nd type grass. Minute heldrs and waxy
coatings will prevent particlea coming into intimece contact
with the living cells of the grsss. Stable nuclested opd
complaxed perticles will probebly not be affacted by deposition
site variations bui the very asctive molecular state perticles
mey be sensitive to electru-~static boundary conditions and have
intrinsic instabilities which might cause drsmatic differences
in behavior with varying site conditions. Microscopic and
sutoradiographic techniques as well as any other availsble scheme
will be used to masess these cgusal factors.

Dsta from this experimental design should allow direct correla-
tions to ba drewn between the nine verishles of the tast.
Following data enalysis a report will be submitted for evalua-
tion apd critique. These eveluetione will then be available
for considerstion of further testing eslong these lines and to
refine judgements of feasibllity of research into ceusal
mechenisoms.
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Equipment - It 18 snticipeted that all the equipment needed

for toe preliminary tests can be made at the laboratory. The
environmentel exposwre chamber is a2 falrly slmple devlce.
EBquipment of & more sophisticated patuye is not warragted for
these simple counting type measwenents even though the accuracy
of the messurement is quite nigh. Dist generstors will have

to be mode and tested until dust production is adeQuate for the
jobe I% will probebly be ome of the fluldizer types. Ho
Qifficulty is foreseen at this time. Mixing and scavenging as -
well as the electronlc circultry is straighiforward end should
present no provlem. Major difficulties will probebly be in the
particle size control, nucleation essessment, ond depositica
glte behevioriatics. Since thece sre experimental parameters
vy definition, the design of the experiment 1s such that they
will be minimized where ever possible. No additions to the
existing lsboretory equipment for microscopic and radlogrsphic
work are anticipeted. SEquipment design end laboratory allotment
for mejor equipment will be found under eguipment writeups.

Beferences:

1. Je. Z. Hollands Physical Origin end Dispersion of Radiolodine,
Teble 63 Bealth Physics, Vol.9, pp 1095-1103, Dec. 1963.

2. A. B+ J. Eggleton, etel; Chemical and Physical Nature of
¥ollout I-131 end Carrler-free I-131 Relsased in Alr;
Bealth Physics, Vol. 9, pp 1111, Dec. 1563.

3« R. W. Perkinsj Physical end Chemicel Frrms of I-131 in
Faliout} Health Physice Vol. 9, pp 1123-1122.

4. P. J. Barry and A. €. Chamberlain; Deposition of Iodire
Onto Plant Leeves from Air; Heelth Physics Vol. 9, pp 11h9-
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B.

iment I
Project Title:

ObJective:

Materials &
Methodss

1189882

Trenslocation Phenomena

Scme work on iodine sorption by plesnts has already been done,
especilelly at Hanford. Genersliy, except for barley, all of

this work has been with broad.leefed plonts snd none hes been
with gresses per se. Slnce gresses axe a specisl snd rather
structurlly complex group of plents 1t would not be surprising

if lodine behavior in grese does not fihldw the pattern established
for the hrosd-leefed specles. The work revealed the following
geveral pattern of ilodine behavior. It is readlly sbsorbed ~
by the roots. 25 to 50% of the absorbed iodine is trensported

to the leaves. GOnce it reaches the lseves however there is

little subsequent movement to other areas. There was quite a
varietion in upteke smcng the specles tested. Iodine concentra-
tion is related to the sge of the tissue, with the oldent tissues
having the highest concentretions. TIranslocation of lodine after
folier epplication, whetker in geseous or liqudd form, 1s minimel,
usually lese then 5. From gaseous applicatiom sbout half the
ectivity eassoclated with the leaf was in the mesophgll, the
repainder ywas presumsdly on the ocubside. This then would be the
expected results of iodine behavior in grasses as judged from
wvork an other species. '

The experiments ss presented mey have to be modified as results
are collected. Tha detalls of some of the experiments mey eappear
sketchy but this ia because only trial and error will produce

the best end final methods.

The experiments on trenslocmtion and trenspirstion are intended
to explein the varialions between ceaswred haolf-lifes of
icdine-13L on gress. An sccuwrate determipation of this para-.
mater 1s of particulsr lmportance In accurstely assessing
icdine-131 hezard in an area. Half.life mey depend on & physic-
logical function of the plant or on physlcal factors Oor on &
cambination of both so it will probebly very with time of year.
By menipuleting experimental comditions & half-life figure

for various times of the year masy be obtained. The ultimste
ablective of these studises is to generste & reasonebly depend-
sble set of aumbers which can be used to predict the half.life
of iodipe-~131 on grsass.

A study of the Translocation of Iodine-l3l in grass through
foliar epplicaticn.

To determine 1f iodine-131 is transiocated through prass leaves
after foliar applicetion.

For this experiment, gress will be grown in pots in the plant
growth room end conditions of temperature, humldity, soll moisture,
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-~ Byperiment II

Objective:

Methods &
Metariuals

Discussions

2.

end light will be strictly controlled. The iodine-13l will be
oepplied to various polnts slong the leaves as druplets, sprays,
etcs Determinations will then be made, using radicautographs,
to escertein if the iodine has been translocsted, and if 8o,
how fast and in what direction. Following these preliminary .
experiments on iodine translocation, Quantitative investigations
of iodine movement will be made. Such quentitative messure-
ments cen be mede using either a micrescintilliation or a
microdissection tachnique.

Selders and Hungate (1) report that generally there 1s less then
5% translocation of iodine in broed leafed plants. There is
however, little information in the literature on iodine-131
movement in other types of plants, especlally grasses. Gresses
have a complex leaf structure, (25 in comperison to other plant
types thus iodine movement in grasses may be considerably
different then that reported for the broead-leafed specles.
Resolution of the question of iodine translocation is one of the
fundamental objective of the CERTIZ experiments.

A study of the removal of rediolodine from grass by washing.

To determine 1f, and how much, rediolodine can be removed by
washing vegetation after follar contemination. .
Grass will be grown in pots in the plant growth room under con-
trolled light, temperature, humidity snd soll molsture. Radio-
iodines will be spplied to the grass at different stugea of
development in en envircnmental chember. (See paregraph V,-A,
shove). Washing experiments will be made to determine if age

of the plent hes any effect on 1ts ability to hold the radio-
iodine, if time the plant hes been exposed to the rediolodine

hes sn effect, and if different pssture gresses vary in their
sbility to bold rediloiodine. Water will de tha principle washing
material. Some experimentstion will be done with week aclds

and oxrganics.

Analysis Brench reported approximetely 40% removal of CERT IT

graas of I1-131 in four washings with water. Fifty percent

removel was obtained with chloroform. It was noted that during

Selders, A. A. end F. P. Hungate, the Folier Sorption of Iodine
by plsnis, Banford report HW-LiS90, 1956-

Eomes, A. J« and L. H. Mec Dopmld, An Introducticn to Plant
ﬁnatomy, McCraw & Hill, New York, J947, p. 335
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his weshing considersble green materisl was removed from the
plent. One would think that the green material would represent
some sort of plant demege, (cells, chlorphyll, pexts of planta),
If this is true the 40-50% removal by washing may not have been
iodine from the outer surface of the plant but some absorbed
icdine. To resolve this question & more gentls syastem of
washing will have to ve developed sc as not to demege the plent.

Experiment I1Il.

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

ObJective: To determine if iodine-131 is absorbed from the substrate and .
if so, if it is trensloceted and subsequently trauspired by
the leaves.

Materials & In this experiment icdine-131 will be introduced with the irriga-
Methods tilon water to the roots of potted grasses. Feriodic checks will
be mede to determine 1f the iodine has been absorbed by the
roots and if 1t has been translocated to the leaves. These
determinations cen be made with either autoradiographs or microscil-
lintaetion counting techniques. Quantitative metsutements may
alsc be made by measuring the concentration of iodine-131 in
dried plant tissue. If iodine-13l is indeed sbsorbed and
trenslocated, a second experiment will be cerried out to deter-
mine if the iodine is being tranpired. This determination will
require an envirommental chember. If lodine 1s belng transpired
quentitative measuwrements will be made to meesure rates, changes,
etc. Measurement of ioding tremspirstion will be made with the
soll covered and uncovered. In this manner, 1t can be determined
if, and to whet extent, soil evaporstion is contributing iodine
to the asmount attributed to trsnspirstion. In this experiment
conditions of light, temperature, humidity, soil moisture snd
rh will be strictly controlled.

Discussions: Belders snd Redixke (1) indicate thet lodine is reedlly absorbed
by bean, barley, Russisn thistle, end tomato plants. There wes
however, quite a variation in results, indicating thaf plant
type grestly influences uptake. Grasses should be Investigated
to determine their ebility to sbsorb iodine from the substrate.

In the event of & great deal of rain, after an lodine release,

the results may be quite different from dry post-release conditions
because of additional ilcdine mede avallsble to the plent through
seepage of contaminated rain weler.

1. Eelders, A. A., end J. H. Rediske, The Uptake of Iodine by
Higher Plenits, Hanford deport HW-330681, 1954

1189884
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Although in Selder's work I.131 was readily avsorbed by the
roots, it was not readily translocated. The leaves of the
plents studled contained less iodine-l3l then the roots. It
remains to be determined if icdine 1s readily trenspired. A
oane shot experiment in our lakoratory indicated that it 1s.
An explenation of a half-life on the grass shorter then one
explained by physical decey mey not depend an s physiological
function of the plsnt but rether on other comditions. This
question, to owr knowledge, hes not been mnswered.

Experiment IV

Project Title: A study of the Traunspiration of ilodine-131 from grass con-
teminsted with geseous lodine.

Objective: Tc determine the rate of lodine transpiration under condition
of contemingtion similar to those of the CERT tests.

Materials & In this experimsnt, the grass will be placed insids sn environ-
Supplies mental chambex for contemination with gaseous I-131. Immediately
aftar the contamination with iodine, the soil bvetween the rows
of gress will be covered to prevent evaporation and/or move-
ment of iodine from the soil. Measurements of iodine-131
transpiration willi then be mede.

Discussion: A comparison with the results cbiained from Experiment III should
glve an indication as o whether or not traospiration is the .
cauge, in whole or in pert, of the 5.5 day half.life found in
the lest CERT tegt.

Other fsctors such es sullimetion, evaparation, atc., fram the
grass leef blade, will also have to be investigated.

This phencmena may be contributing sctivity to that attributed
to tremspiration. It ia possibla to essess the influence of
these factors by conducting the experiment in conditions epproxi-
meting night end day. Gress grown under dsy conditions should
transpire freely, that grown under night conditions should not
trangspire at all. If iodine is collacted from the grass grown
in the derk 1t would de evident that other fectors besides
transpiration sre csusing the plants to lose iodine. Thesge
factora may be sublimetion, evaporstion, stc. from lsaf surfsces.
The difference in the asmount of iodine coliected from grass
grown under two conditions would be due solely to tramspiration.

1189885




C. TIME REQUIREMENTS

The total time estimated for the various CERTIE investigations
is five years, or fifteen men ysors. This of couwrse includes

meny more projects then deposition phenomens end tramslocation
of I-131 and will have to be adjusted ss tlme goes on.

It is estimaeted that the nine by four replicated deposition teasts
will teke one experimenter cne year foilowing construction of
the equipment. This includes preliminery testa for equipment
calibration snd nucleation control but does not include
deposition size investigation. The actual investigation will
take snother men-yeer. Dus to the obscure natwe of the unknown
in this phase of the investigetion time estimetes would carry
little confidence. However, by the time these inveatigationa
vecoms feasible a much better understandling of perticle size
phenomena, chemical reectiaon to plent cell proximity, amd
intrinsic behevior of rediciodines perticles will be availsble
for plenning purposes.

The investigetion of trenslocation phencmens should require abaut
2 man years following check out of necessary equipment.

D. Cost Requirements (First two yeers)

The estimated cost figures listed below pertain exclusively
to CERTLE, with the exception of the dust (perticle) gemerating
¢quipment which can also be used in the inhelation studies.

For the purposes of this proposal, I have listed the entire es-
timated cost of the genersting equipment.

1. Microscintilistor $1500
Transpirstion trape 2500
Weshing epparetus 500
Microtechnique eqQuipment 1500
Expendsbles (icdine, etc.) 1000
Particle generator equipment 2500
Design & construction of environ chembers 3000

$12,500

2. Manpower Costs:

As is steted sbove, three man.years per yeaxr will be used
on CERT snd on CERTIE. This means thet one end & helf-
men-years per year will be exclsuively CERTLE. The aversge
snnual salary of walt persomnel is $8,500, this emounts
to 13,200 dollars per yser. The first two years' selaries,
is epplied to this project, equels $26,400.

118988b
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4.

Publication Costs - $1,000

Total coste, equipment plus selaries, equels ebout $40,000.
It should be remembered that this meens en increase over
current costs of only the equipment cost of $12,500.

It 1s not snticipeted that our demends on Analysis Branch
will increese 1o such en extent that cost estimetes from
them would ba nececsary. The $3,000 quoted above for
environmental chember design and comstruction includes
about two-men months of the time (salary) for the Instrument
Brench personnel. )

Extra loglatics »

g, It 1s estlimated that twelwe flets can be grown &t one
time in each of the plent growth rooms, CF-649 and CF-630,
twenty-four in all.

be Aversge growth rate indicates that gress will be in the
usable new growth conditicn after a minimm of six weeks,
starting with wernm soil. A meture stete will be reached
intan weelts, end at least sixieen weeks will be needed

. to push the grasa to old dry conditiocns.

c¢. The ninimm size grass flat will need to be 24 inchea by
36 inches, cne pox test. Minimm number of flats looks
liks sbout 803 KO for Echo amd 40 for Adems and Tiernen.

de Flats for the grsss will rave to be bullt. Aleo a
conelderable amount of greenhouse soil will have to be
mede ups & small cement mixer would be idesl. Seeds
planted in warm soll will germinate aboul & week sooner
than in cold soil.

e. Environmental chambers would better be set up in one of
the snijmel rooms than in the plant growih room because
that will e needed for growing grass. Off-grads could
e¢nsily be vented to the vent systea in these roams. A
preparstion room edjecent to the expesrimentael yoom.
would be handy. Two chombers could be operated simul-
tansously in cneg of the animal rooms. These rocms are
12 feet wide end 18 feet long end heve exclusive air
exhausts for contaminetion control. The room of pre-
ferenca is 14T.

vI. Conclusions

I have concluded thet the resserch program, as described in this
meno, represents our bast cowrse of action. I belleve that the
Personnel currently sboard can handle it edequately and at the
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"
professional level.

VII. Recommended Action

The following ections are now indicsted:

a. This memo be rsad by you, Mr. Betle and Mr. Horen;

v, The content be discussed in a meeting between the four of
usj

c. The bdiology progrem aims ba agreed upon before any further
action is teken.

HSHP
CAHawley:dc
11 -24-64
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