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A secret repor £ ~to be nept cn-ry guerded orea,
must be kept i -a—-]:oﬂced safe or a loc cd ..teel drawer provide
tumbler 2ock., |——-

A secret reporﬁ-mas't,—urdtnarilv not; be taken out of the building™witere it
is kept. If it&s—mentiai w do so, rmission must be obtained through
the Information: T ' ‘
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A secret repor+‘1'mt"to"‘be reproducedf copieq; (see Memo Ho. 40). %
Notes on thc contemts s & secret ropdrfighould b6 held to a minimum,’

and whenever pos: = RGP a Torm meaningless to anycne but the a
writer. Extensive or explicii notes may be taken only in a bound

notebook with numbered page.., with the designation Secret or Secret

—~Ldimited on the cover, and sazfeguarded in the same woy as a aecret %
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Each group leader is re.apo*xsz.’vle for the diffucion of needed information
to members of his group, and Sor gseeing that this information is treatcd
in accordance witn the eristing rcquirerments for the maintenunce of
secrecy.
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After a report passes the stage of usefulners to its possessor, it should
be returned to the Information Office, whercupen the individual w:L].l
be relieved of résponsibility for its safe-kecpirg.

P

The form belcw is to be used in routing this report to group members or
others, Every person whu sces this repcrt must either initial it in

the sccond colunmn or sign ii in the tbiid column, or both., Please
initial <hi:z ropert on —ecaiving it, exd sign after reading, giving
date of reading and pege nurmbers of pertions read and wderstcod. by
you, Initial ard date those pnges which discribe any wark that you wit-
nmod, adding any cther pertinent inlormation, such as the number of the
workbook in which ihe work is recorded., Tihis report properly signed,
dated, and annotated is important for patent purposes.
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22, Robert 3, Stone
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Oiiniesl, edicine urd edicul Research

zin Intayest cf the
iTidceals. wish nerticuls
bles have Swned up on tals zeors. During the menth, a survey of
ot eetwrss of the wetailurygical luboruvories vas rede, on re~
vy Hr. R. B. Smith. This showed a hign accident-injury frequency
2

edical section continues to Ue the health of
iy weizrence %0 the raciatlin hazurds. Ho

sorwered viith the chemicai industry. The report points out the
fzetors contributing o She high »Ese, bubt indicutes :rineipally
his is due t0 the iack ¢f interest, both in the leaders and in the

It has been suid tnat most wccidents azre due to reckiescsness,
fzolishness, and ignorance, aone c¢f which shculd be ermitted cn the
sroject. Mr. Smithis repeort shovid be reud in toto by svery divisiom
dirzetor and =very sseeticrn chierf.

Biological Research

o

binlogical resesrch nas contizved on = limited scele bscause Site
not yet bsen waveilszble, Dr. Zirkls’s discussion of _reviously
ined x-n ratios and Theose vhich Lie is finding iz interesting. He
that she ¥ ray energy in the mixed beams from cyclotrons withoub
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2 A4S hen armased Yo
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= " L3 LN TG Tor tae nelt s3ix wonths

s manil further indcrroitisn 1S arvailchle., It s el shet tuis dose

iz abesiuloly zale for = cericd oif siw sonthse 2ynosure and it ray "_(v -

cafs Tor muehk 14nzer ericds. <Thus, ith Mr. Carker's rewain, znd artto

=1i5 tolerance dose it villi Ve cossitle for wn irndividual to rave hiz B

hands o centact rith uhe repal D97 Svyer UWO hours ner dwy. 1% is o
sovptiv wheuhnr TEnY worsssa anesed ©.1s 1lmav.

dr. Shureh utlines the metsureic gizal studi=s veing arrangea for
Sige UL mhev have obbained Jour lisicuroclogists who are going to
meke studies <n the zrowmds.

Tudiaticn Lavsratory

3.0,

Dpr. Hemilton rapnorts shut 16 duys alter the intra-pulmon.ry injection of
unserurated f products, Iron 1’5 50 1/3 remained in the lungs and almos?
211 of the stsorbed maseriel was in ths skeleton. Sixtaen days after oral
ndministretion of the sume reterial, %% to % of the sctivity was absorbed

26 70% of the abscrbed ~ortion vacs in the skelaton,

Injected ruthenium concentrzted in the kidneys at the four duy interval
and execreticn was by way of she =sidnsys. “hen introduced into the lunus
irectly, it tendsd %o stcs there. Vhen givem by mouth, there was ac
sprecizbie wbsorption frem the gestro-intsstinal tract.
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l. Taoopascry ad Jlinicel TonuTol

s a7e been 1o aonorclitics of hHlood oount Jdircetly attributfedle
pte) ‘"‘c*a':i en vricn huave anmuared furins sh2 menth.  Elood counts on perconnel
18 ava szom niaced on o Ior? JTCQUEnRY LEsic.

- A
2. Plant Survers

I»s. Hicikson and Morwood zave vevicited twe plants concsraca with
castin:? and machining of the matal 'y,.*nr.\- 2, The [iealth Divisicn report cif
the nrevious menth { CH=-630) conscined a survey of “he original fincings and
recormendations. Conditions were essenw;ially shie sarle ag previously reported,
with th2 =xcention of the introducition of fume masks in cne plant. MNo sigpificani
finuinzs were encountered.

Plants supplying metal are ncw being surveyed frow the health standpoint
by the Army. Our owm grcoup ftunctions in a consultant capacity for certain plants
holdirgz contracts with du Pont, and is ready to serve in the same gapacity for
the Amzy upon recuest.

3. Toxicoleay.

Ir. Tannenvaum is procesding with the asutonsy anslysis for T distribu-
tior in the body of animals which have been fed varyiny daily amounts of oxide
or aitrate over a perlod of geven months. A detailed study of r~-material deposi-
tion in the mice is proceedinz by injecticn of large amounts {(lethal) of the
nitrate.

4 ey Personnel

Dp, Margaret Nickson has joined the Section of Clinical ledicine. Her
duties for the rresent are those of assisting in examinations and iz reviewing

pertinent literaturs. During she rpast month she has been »repvaring arn analysis
ol the ncrmal leukocvte va.luc", which has formied the tasis for consicderable
di=zcussion referabla to borderline zvnormal vTalues encounterad among personnel.

This will te issued shortlv ir a senarave TznoTs

5. .geident SraTentiona

Thae Zcllcwing ic the repors of Lx. 2. I, Zxith whio was reguestzd So
survey the ! eta..*.ur.;*.cJ. Laboratory cnd osconnmend meazures to improve the safety
of wor:ing condiziocns. In ogerd U0 rocormendaticn 0. 19, thoe University of
Chicago viao is5 the gmployer has arrangsd o she cuare, :
or ccidental :_.:;,.1".:3 accu:"::.:‘.;: znovhere in thie ualivesrsity
urziecal “roisces. e plelCatnolslsh s L3 care,
nesd 53 U0 taken *-:> _‘.mprov :3:’.01- les. In tiis et Ve ars Iy
wore 222isiant Zeasures with She Yziversisy s Lnjurices cap ore rompulr

;g aared UoT.
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™.e Caicaso X-10 Project as reviewead Ly 17Ia throusi lay Zith {0
determine .etzcis oy which the injury freaucncy rote on this TProjeet could be
requced. fonclusions cf this atudy are i1iszted nelow.

Jnjnrics oa the J-10 Project rron Cewober Lst, 942 %o April 0%tk
1243 -rere revicued itk Cr. Cuntrl-. Sine ¢ detailed records 92 Injurics
and euployment durings this period vere not aveilaplz. classifiecatica of induriss
were largely Uusec on accident deteyls as judzed oy Lo, Cantril. This data shous
an average 1-iJ Project accidenit-injury Irequency ratc per million man exposure
hours of 44.6, compared to 7.5 for the chemical industTy as 2 whole (193G). Tais
high accident rate ie attributed Yo the follciing factore +shich are bused on
acceideni analysis and wn,uertlon of Zrojsct buildings.

e 24e 5 Lzck of Gkinistrasivs intsrest in sreventing
injuries.

2. 33.5% Lack o1 =smuloyce sarsty rorale.
3. 14,15% Improzer method of doing job.

Lo 10,454 Poor nouseizceping.

3. 4e29% Imcrover 2cuinment Cesisn.

2. 2.7 Failure to trovids sarety devicas,

The soove shows thas human failures were the direet czuse of most =10
injuries. -7iich failures vere largsly attributavle directly So Admiristration.
Alministreosicn lomity in zadfet work was nartially indiczizd by
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ARJRTLEE,

12} Bafesy tmre if nromerly carriod out results in increased
485 eifizione” and can gpeed ur the Hrojeet as a uhole.

Taese dasic facTs wued te reeognized, belisved and aceoptzd by top
suvervisicnr usiore suy contamplaied cafety vrogram for the Y-10 Projset can be
ortectual., = '

Aithough placinz of a full time sefety ongineer on this Project is Az
sirable o iavestigate and cocrdinates safcty activities, it is far xore Lunortant
for the immediate future that steps ve nromptly taken by Administreotion to stimu-
late the thinking of :hs entire crazenizatinn that it is a part of every mem's
jo: %o ses ikat work under his jurisdiction is done sefeiy.

This statcment is meant t6 be broadly interpreted since in generzl no
rzen :mows the detaiis of an individual oL ‘and i4s attendant hazards better then
tue indiviiuwal zimself. There spec;.;;_.,eu work is continually changins from day
to dzy thiz poins is of particuler iuvortance since rigid generzl methods for
2ccidens elimdincticn would be difficz.lt or impossible to formulate to any marked
detzil. Towards this end it is sugpested that the injuries of each Section to
date ne revicwed 5y *the Section leader znd a report made to Administration indicatiag
mat steps nave boen taken $0 prevent recurrence of these injuries. This method of
carrying out sarety is simple in that rast expericnce to a major degree is used as
a guids in Tor '.:.l;tmg; en accident rrevention policy and originates, on a whole,
from the individusl., A nericdic injury summary renort sent o Administration oy
Section lzadsrs not orly cerves as 2 zuide to adminictration ia determining addi-
tional stops racuired for oromoting safsty Lut in addition aliows analysis of
LTogress nads up o that sine.

I 5 D 5 Aoy Qans s :. 5 .
Jormaticn of lndividuael Seetion Committees o ingpect and comstructively
- P - - - =1 ~ - — - + i
srisleice ITo 4 3arsyy standroin® otuer sections cn the nrojset would serve %o
o2 : - e b o ~
S"J.’-.ffl’..l&bc vnilicaticn of zafewy mesuows. oy al'o"lr.‘; the passinz on of sarety
y ; W o - et da . 5 Y EN T
mnas -:cm one 3eesion *o “vhe otasr, s well as educsting members of tie Lns_r.-ec—
‘- ' - - - - - 3] 'JJ-‘ - —-— - -1
1:.1 Jormis ee Sr visuzsl ocibserveiica of safe conditions in ovher areas. (s
~ - <+ 3 3 -
-..Y‘I‘t‘.‘;u. aciviiuvel triziging alonsy sarety lines is stimulated. Such 1ns1:ecti:::s
5 - S . T A =] &~
skoulidl te ::aae smonthly and a v e 2orc or Tindinsze sent o she c"ea coneernza,
Wit 2 : i aticn ses should stress eliminevion of unsale Zon-
: : Y - . £ 3
Lioicon % an ent of qsascxﬂe*)mg. ;nter;.-:'etam:n ox
3 : H - Y - D 3 3~
innivi o 2ints s e refsrraed vo Administraticn foer deeizicn
! ru
{cr T % e
X i A et
Th2 zoove LW eirmle pointe are helizved ’,’r" '.W‘t imcertant consriburicne
3 = . > ~ - o - ~ » A - - o~
Fhat could Do orade wowers Lumedisse lapreTament of ths injury —ecord o thiz Proizeld.
fine eniirs sSorsdry nrogrfanm recormenden for Ilnuediate adonition iz cummar-
- - = SN . 2 4
fzcd Delow and detailua n @ sepaTate geeuion of this report.
E - T . ~ -1
It Ahmidmiotoosion must L@ umoee o Tzeornizs Shae zesed for o oil
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3o cwouonto owld T2 Ttent ad T

.} Zach accident should be investigated and methods developed
%0 nrevent racurrence, :

~——

Seeticn lsadera should wost at 228t once each month 1ith
3% 48siztant Iirsefor aand Jarssy tagsinsey Lo review the
zafesy sregram oS a wnole @14 Qormulats tasic noliciesg

AT

[VRY

Zefetr rules -pplicabls %o she whole Projeet shevld be formulated
Sy the 2bove Committes, igsued Ly Administration and enforced.

-3
—

Zach Section lzadsr should meet ot least once each month with
emnloyees under his jurisdicticn for discussicn of safety sub-
jects and reviewing of suggestions.

(7]
e
m

sction neads should make frecucnt {tri-weekly) Liih snot
ingpections of sheir ares ond 7verbally »zzs on susgestions as
cungd necessary L0 insure raintenance of ;004 housekeening and
nicreenent ¢t safety rules.
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;7 Tules Jor zach sechtion chould he formulated and on-
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secticn and 2 writ*ﬁn Terort
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e;ortvd cn injury form of a type similar to Form G-il3, attached
the bac; of %he mevorhnadm t0 Dr. Jtone coveriag WSuggesied Safety
?rogrq“ for Use =2t Site M. ITmphasic, ia f2lling out these forms.
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Jorm 72 issued v the dational Safety Council, 20 i, Vacker

Drive, Chicago, is rzcommended. I 2 Safety Ingineer is uitimately
empleyed on this iob, indivicdual injury records should also be kept
for each man ané Jor “his purnose Torm #3, available from the
ilational Safet, Council, is suggested.

Dec,.2, Ceatral Safety Comnitize

AN AQMinistravive Coimivtés, seadea oy tne Assistant Director and
including all Divisiza Directors irmediately under his supervision
should nieet at least once each month, with special meetings as found
neccssary for the purrose of formulating basic safety policies and
to originate, guide and coordinate Laboratory safety activities ia
general. Sub-committees of this Administrative Committee will un-
doubtedly be formed at different times for investigation of specific
problaus end to aid in formulation of Administrative policies. Procper

functioning of this groun is of utmost inmportance in the recommended
progrem.

Rec. 2. Divisional Committees

Each Division Director should be nade Chairman of a Cormmittee comrosed
of the Section Chiefs under nis jurisdiction. Function of this Cermittee
gorrasponds to that of Tepartmental Cormittees desceribed in detail uxnder

Appendiz A" of 3She memorandum to Tr. Stone covering sugiested Site I
Safety Progran.

Rsc.de Sectional Commitivess

Tach Zection Chisf should neet weskly with all emplovess under his
. 7 3

Jurisdéiction for a diccussion of zafety items passed dovn by hizher

L5

g T L T Ll .
Conmmitiees, as well z3z discucsiag z2md ceting unon suggesticns fron

¥ R
-1, 2 dode b T 3 e -y o el e : o
commitsce members., ITatcilzd Munmedicns of sais Commnisiee are covered
< A <4 - A 3 Celam g mes - EN Ny B %
in Appeadiz AP or ths uzmorsxmdum o Dr. Zicne.

falr tine Safety Ingineer ne employed whose
Iolicwing the safetv vregram =28 a2 vhole, carry-
cag ¢ 211 ovuildinzgs =mdG =2quizment, reviewing
ceomitiees, analyzing iajuries aod determinin:
reductisn in nunber oY 3ame, and rerforming
Loy Zuxctions 2 the purncss of stimulatizg

Zach of she Cormidsiess nentinncd ziove cshould cppoint a2 sub-conmittee
30 make werisdie lnzpeeticns of i1 seguiczs of the Projset with tamich
they orn éircet’y a3cosicted. e fEIngmaetiony Commdttee shcwld consist
¢ cppromimersly - ozzond —~oinsed U othe Commidstoe Cas «with
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the Safoty Znginzer for study and arditration.

AR YLItR lentroTeTSusL uand oseins rafewed o

In addition all

x:ployess wre oxrected 1o carry out continuous inspections within

their own zections and to vass on suggestions verbally as the need arises.
The -mphasis in these inspections should be nlaced on elimirnation of
unsaf'e rractices and uncare conditions a3 well as the improvement of
acusekeening in ssneral.

Ree.7,

R mydeny T
7, Zafsvr Pulas

Safety rules applicable to the Project as a whole should be formulated

and issued by the Administracvive Comittee to all concerned.

The Tol-

lowing typical rules are given to illustrate the point.

(a)

(b)

1118449

All injuries must be reporied *o irmediate supervision,
and standara injury forms filled in as soon as possitle
after the injury occurs,

Zgquipment, buildings and surrounding grounds must be oot
clean at all tirmes.

Tou are not required to carry out any operations that cennot
oe done safely. Help us tc hel» you in this directicn by
reportins unsalz conditions to immediate supervisicn.

Zo not use unsafe tools or equirment.

Learn the locaticn, purrposse, iimits and method of use of

all safety equinment such as ges masks, safety showers,

fire sxtinguichers, ste., nrovided for your rrotection.

A1l zovinz belts and equitmens trithin 6 fect of %he

Jlcor lsvel should te guardsd.

A11 zorsanle strzight~iadders must te squirped with safety
Ject ang She ladder tisd a2t ke Top or held by 2 seccad
emrloyee at She lLzdder hase waile it ig Deing used,

Only authorized cersons are zilcwed to carry cut work ca
gloesricslly or mechanicslly onerated aguirtment. Zefors
carrying out Tepairs cr =2lterasisns, contrel swibtches choull
23 Iockze in 0PEY -osisdciss snd suldtable warninz Sags
~233cd.  asubherizatics e rouove Taraing teme and =ruinzent
safety loekg 1s limit P iv ¥
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s2g Impicyee apnlyinn thz ez
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{)Place all oily rags, scrap and waste .aterizl in the
nroper racentacle.

(1) Protruding nails are to be rcmoved or bent over as soon
as possible.

{m) o machines are t0 be overated without proper authorizaticn.

{n) Varning tags should be used whenever it is desirable %o prevent
operation of machines, switches or other equipment.

Rules formulated by the Administrative Committee should be issued to
all Section Chiefs and enforced by all concerned. In eddition, specific
rules should be zet up by each section as found necessary to cover

hazards peculiar to that seetion. A copy of these rules should be given
to each employee and the »urrose and intent of the rules explained ai
periodic safety meetings.

Rec, 8. Housexceninz and Congestion

Ovbservation showed that housekeeping on the Project as a whole was

poor and considerable congestion was noted. Although the congestion
can e reduced by placing emvhasis on good housekeeping, it is belicved
that future exparcion of facilities must be carried out, especially in
the Jew Chemistry IZuilding. The needs in this direction should be
deternined by Section Chiefs =nd a list of required facilitics sens

to Administration. It is belicved that emphasis on housekeeping and
elininating congestion alone will materially aid in redueing injuries.

Xee.S. Guarcizs of Touipment

Althoush most izjuries on thils Project have occurred as a resuit of
nuzan fsilures, all neople cocounter monments of thoughtlessness.
careloscnsses 2mnd distraction aad ab such times iajurics can zad zzve

securrsd fTOm exTosure So Toving pover driven equipment. It Lo rocon-
mendad Shiat ia gonmeral all moving belts, chafts, pullsys, saw blades,
gtc., within 6 Ffeot o the floor Level be guarded to protect perconnel.
Zepecizl nention —isht be mzde of power driven circular saws sines several
iniuries 2ave occurred on tuis souimment due to failure to uwtillzs The

noh es Loeen yprovided, o3 well as inzdequacy of iz gumard licell.

vl

3 T A cwvs SR ST I T Tes o~ o . T T ey S reny 4 3
>3 Tacar rierd should be fnctallza on 21l vcower driven circular

=

3

t 0
Tlchz or Sudiyy guerd on the cznd 3aw.

) 43

[

Yoricins an Imer~izad Tleetrical Jinzcuits

cocurrzd zs 3 result of work carried osut con
cuits., a8 rar =8 could be debtermirted duriag
g no need 25T armiutess Lo WoTs cn snerzized
S., T% i raeccmendsd shat oa Aadoinistrotive
n3 cmTisyess wrom vciking on slectricsl nower
b

CnorgLifda
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may result in severe injuries to employees contacting such sur-
faces, To eliminate this hazard the non-current carrying parts of
electrical equipuent, operated at 110 volts or nigher, should be
connected to a suitable ground such as a water main. One means cf
readily accomplishing this is through grounding of the metallic
conduit connected to the equimment (where such is provided).

Ree,12 Sarety Shoes and Goggles

Although safety shoes and gogples do not eliminate the cause of
injuries they can be of considerable aid in preventing or reducing
the severity of injury. It is understood that equipment of this

type has been ordered and the program for its use should be institutad
as soon as possible.

Rec.l3 Blocked Fire Extinsuishers.

The number of fire extinguishers provided within buildings appears
to be =mple although this equitment was found inaccessibly loecated
in many cases. As a general rule extinguishers should be located
near building or room exits and hung up on the wall at a conspicuous
location. The path to such equipment should be kept free from ob-
struction and the frequently noticad practice of hanging clothing
end other articles over fire extinguishers should be forbidden.

2ec.l), Grizding Uheels.

Numerous instances wers found where clearance vetween grinding
wheels and the tool rests yere inadequate. This clearance should
e kept at approximately 1/4" or less, since at large clearcaces
the leverage nrovided can ané aas resulved in serisus Iinjuries.

-ec.l5 Guards 2cr Grindin: Yheels.

zides of 211 zrinding vheels should be removeé and
shers and Flanzes covering at least 50% of the vaeel
nstailzd. These washers have teen shewn to be capabic of
fing = grinding wheel togethier even vhen it was operated while
mopletely throusgh, znd 3s e result they offer considorcble
Y

o

inzt injuries {rom grinding wheel Jreszkage.
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“ae, 16 Trippinz Sazords
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A pumper of injuriee a vhe Focjeet wave cecurred as a resuls of
1o0se o1 Cormanent nroirusiocns on the flsor. Uespite The occurrance
o7 seversi seTere injurizg Jroxm this zause, Zumcerous %;s?ances'p§re
rosed during the Laborazory inspeciion vwiere this coadlilon 3till
s=iabed, A Levorzsory wide progren chouid be carried out Uo dlscover
ann zlisinate gl hazards as far =S pAsIiulid.

aumber of injurics have osccurred &5 a
in Pandlire cad stooicina, Sepeciilly i
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employees are apparently able to carry out similar operations

without injury, indicating that the methods used by injured cupicyees
require study by supervision. Such a study should be made where in-
jurics of this type have taken place, suitable handling methods developod,

and employees instructed accordingly so that this large category of
irjuries can be reduced.

Those injuries that occurred from improper stacking may be attributed
to carelessness although when thcy continue supervision must also be

held responsible. It is believed that further emphasis on orderly
stacking of materials is desirable.

Rec.18 Compressed Gas cylinders.

All compressed gas cylinders should be securely supported. Despito a
ive in this direction in the past several wecks, over 50% of the

cylinders encountered during tire inspection were not secured. Injurics

have occurred on the Project from this cause and may be expected in the
ture unless further action is taken on this point by Supervision.

Rec.19 lLiecical Servics

The extent of 2 minor ianjury and its ireatument are to a large extent

left up to individual empicyees to detemire, and treatment is often
effacved throush use of 3the First Aid kits placed throughout the
Lavorztory. Shtculd secondary comrlications occur, the Laboratcery

sculd e held respoasivlie without necegsarily having had any previous
knowlodge of the fact that an injury had ccecurred. TFor the purpose of
allcving = more accurate analysis of injuries and o insure that the
wrover nedicel &id is provided, it is strongly recommended that all

First zié scuirment in the arcas bve ranoved znd that injured amnlovacs
repors for medical service o the Health 3zetion. This x reguire

that adcidticnal Poeilities be »rovided and that one or more docsors withis
th2 greous s appointed So-siXe 2cre 2f such injuries and determine course
of furtner treatusnt 12 raquired. It is belicved that this will safe
Juard the Projecs Trom possible minor injuries that might develop into
more ecoimlicated cases and would materislly zid in uncovering all
nazardous operating conditions.

secidenves requiring more elatorate %rsatment thon can bte offered by
32 Dezlth Crous should, at +he discretica of the Health Division
Joctor, e referrsd vo Dillings IDogcritel. ISxecludin; sxtrasme srccpticns,
20 case should Lo sent 6 ths Hoszital without aprrovel fzow the Ifeaith
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%} ., Teanombaum will continusc with his studics

o1 tae toxicology of -metal, oxide, nitrate,
¢aleride and duoride. '

4) Ln enalysis of blood counts obtained to date «will be

mate to determine any sigrificant wvariations aricng
radisticn workers.,

5) Tr. Fuqua is preparing a survey of the known toxicity

of beryllium which is of interest to the Technical
Tivision.
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C. BICLOGICAL RESEARCH

Ze S. Cole, Section Cnief

g, Inhalati-n of Shopt-lived F.P. - VW.E.Cohn, J.G.Hamilton, E.R.Tompkias.

Ir. Conn observed and assisted with the inhaliaetion experiment des-

erited in demilson's section of the current report since it is a model for

the gtudies on gaseous fias ion products to be carried out at X. 4n estinated
¢tivity of the order of 10-7 C/ cn3 was attsined in the gas to vhich the animzls
were exposcd. In the one enimal secrificed aftar a one hour exposure thers was
an activity corresponding roughly to 2% of the totzl activity inhaled. This
agrees well with the absorption of Xenon es calculated froam previous experinents
with radioactive Xenon, renorted by Hemilton. The decay of activity in tho gas
showed the log-log relationship to be erpected of such =z mixture. The zciivity
of the anine=l tissues vias too low for accurase reasurement after $wo days, but
she anirmals exposed for Iour hours should vonmin a readily measurable amount
aftar suea an intervel.

The results of tiis experiment, while noi ;ret complete, indicate that
the activity which will De obtainable et X (Ca 10~ ¢/em3) will cnable e complete
determination of the rmetaoclism of inhaled recoil fission products $o be magde.

Tr. Tongkins has carried out a similer 'Jrel_mnary experiuent on
radiocuciive zu as -voduced iz the Chicago cyclosren ty ncutrons on metal. Swiarmiants
arvaratus {(3-080) vas used to collect and neasure the act ivity of thc 2ir %o
whieh the anirals wero exposed and showed thz2t zn activity of about 10~Y o/zm3
was attained at 2beut 2 secorzds from the sourcz. The lungs of an aniral Hmosed
three znd ons —_1?...1 nours to thiz concentration contained a berely measuranl
amoutnt of activity three hours later. This is 20t surprising congidering f qc

aectivity otf the 4"' used, buy dhe faet that astivity was depositzd in the sainal
is signiiicant.

fal r T fa PIRVORNG S
¢ C8 Tracor Imcrinont. - K.W.derard, ER.Tounsiins

0

R . N 3 : - : PR
A prelininary ermoriment lLss 28 on the metnbolisn of (4~ a3 2

mids he a3 OI",."-..I..'G.; o &2gT inhalatiod &8 now planned. A svecifiz
activisy cv C.1 in 30/ a0m. was use v:;ith u-.e Tesulis piven beldw.
04 iniceted | Time notveen Coacentration Factor
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obtzined with unfiltcred cyclotron anission. The 5C% survital dose leads to

an =/ dosage Tatio of 5.9, whoreas that given by the unfiltered emission is 4.0.
e three curves {x-vzy, filtered cyclotron emission (n) and unfiltered emission
{n plus garma)) are nresented on a chart attached hereto. The difference in shape
of the x-ray =znd neutron curves may have so.e theoretical interest, but discussion
of this will bec deferred until the curve for filtered emission is verifiled.

The diffsrence in the 50% survival doses obtained with filtered and
unfilsvered emigsion cmphasizes the role played bty gamma rays in an unfiltered
cyclotron emission monitored with a Victorcen chamber. The presence of the
gamma rays has been realized from the very beginning of biological work with
cyclotrons, but the magnitude of their effect on the observed x/ n ratio has
10t been Tully appreciated in many instances.

b) Effcet of n plus gamma radiation. From the following brief analysis,
it can be seen that a relatively smaill gearme-ray comvonent in the cyclotron
emission can modify _the %/n ratio to a marked degrece:

Assumings complete additivity of the effects of neutrons and gsmma rays,
let

f = the fraction of the total energy =bsorbed by the eggs
from the fast neutron componert of the beam,

1-2 = fraction of total energy vhich is absorbed from the sorme
ray comronsnt,

Rg = the Victoreen reading produced per 84 ergs of gama reoy
energy absorbed per ce of egss,

g
H

ditto per unit of asutrcn cnerzy ahsorbed,

= the trus effectiveness of zarma »ays with rospect to
K-I‘a}'s,

(5]

Eq = the sruc effcetiveness of fast neutrons with raspect

e - s
60 U=-TETS.

LLE BIUe erreeviveness o1 ¢ raciation or mixbture cf radiations wi%h

%0 z-roys i3 tuker as the 50% survival dese of x-vays {expressed in )

by the I survivel dose of the other rudiation or mixture »P radistions,

ed iz wmits of 84 ergs avsorbed uexr cc of cggs. DBecause the relation

7 neutron erery; absorted in tissue and Victoreer scals deflsctions rroduced

3 1o% 7ot been sasvicractorily detemmined, it is as yot impocsible to zssizz 2

aamerical value to the true effectiveness ol aeutrons or of any mixture containing

them. ZExperimentolly we daternine the avpareat affectiveness of the ncutrons or

of a mixburs containing Faom. This cuantity is nunerically ecuel to *he so-callad
sice menticred above, lor emy mixture cf neutrous aad gomia rays, the

' is szpressed by.
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llhen the gamma rays are filtored out with lead, £ becomes unity =nd the apparent
effectiveness obbained experimentally is 5.9. The expression (1) above then

reduces to
Ep/B = 5.9 (2)

For the mixtursz of neutron and gamma rays emitted by the Chicago cyelotron it
has been found exnerimentally that
Enfq-Eg(l-f)-Lo (3)
Baf v B(L - 1)

According to earlier data of Ilcnshew and Francis we can deduce that E, may be
set equal to 0.67 for the Drosophila egg. For R, we may write 0.95 (ﬁarker).
Substitution of these numbers into equation (3) Ieaves us with two simultaneous
equations (2) and (3) in three unknowns: E,, R, md f. If the value of one of
these can bto deteruined, the equations can be Sclved for the others. Althougn

it was pointed cut avove that has not becen measured satisfactorily, Aebersold
estimates that it lics between 0.4 and 0.5 and Gray in a rccent letter tc Dr.
Stone spparently regurds the former figure as epproximately correct. llaking this
substituticn, we get

By = 2.4
£ = 0.30

and

Thic wowlcé nlean that <0 percent of the energy absorbed by the eggs is genma ray
energy ,when our mixed vean is used. This figure seems to be reasonable in vicw
of *he measured values of the gamma ray quanta and their estimated freguencies of
cpizsion teken with the usually quoted values of the extent of the neutron snergy
speetrum. Ve therefore see that, because of the poor response of the Victcreen
mater 0 the neutrcn rays, even a rather small gamse ray dilution of the neutron
beam can »roduce an appreciable effect on the apparent effectiveness of the
latter {in our cace a decrease frou 5.9 to 4.0).

This rezlijzation that the gamma comporent is not neszligible, iiakes it
imrossible %o corpare the Talues cf apparent effectiveness obdtained ror various
crgenisms with different cyclotron beams which are unfiltered, although corpara-
tive effectivensss ratios obtained with the seme bean still retain scue vaiue.
Jor sxomple, we canmob compare our preseat Irosophila data with the early resulls
obbeinsd at Serkeley and Ann Arbor, becauss ke value of f may be different. It
5 intsresting 30 courute Ly means of egquasions {2) and (3) the vulue of £ which
st be assumed Tor ihe 3erieloy team of 193 ia order to bring the apgparent
atPectiveness of 2.1 iato line with our »resent resuiis on the eggs. This value

ot P bturng ous Lo be 0.48; that is, not more than half of the abgorbed cnergy was
contyibuted by fhe neutron portion of the bemu., Thig value seems excessively low,
so shat at least a nart of ihe discrepancy is rreoably to be ascribsd to the use of
#zront strains of “lies in the two sets ol expariments.

£ +he recogmiticn of the impordarce of The garma rays
$oa0% 1 Sodpdélascd O o7 %/n doscge wvalilos ot lethal
2 cbteined by J. Y. Lewrcnce with mice. Lavrezce's

ia. ghtained v miowding it enpvas P “Ta Gables
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11l. Couparativs Lothal and Hematolooic Effects of Fast Neutrons and Y-ilays -
P..E.Lll‘.’ilc, u-O.uaCO'D..N , a.CoLy..ellono

This work, aelé u: temporarily some weeks ago because of inability of
the vreeder to suoply ratbits of sui‘;.:x.civ.nt size, was resumed lay 28. The work
is still procesding at a subnermal rato becauss of shortage of animals, btut it
is expected that nommal progress will be resumed in about one week.

Dr. lizhon has supsrvised the preparation of some slides of the various
tissucss obtained at autopsy or sacrifice of enimals irradlated earlisr in the
vear. Exawmination of the slides indicates the possivility of arriving at certain
criteria of injury which will permit quantitative comparison of the x-ray andé
neutron effects.

12. ¥ffoets of Extcrnal Beta Irradiation - R.E.Zirkle.

A preliminery erperiment on the effect of external beta-irradiation on
mice has besn started. Bembarded nitrate is being used as the source. Special
mouse cages have been designed and built with the following special requirements
ia mind: Uniformity of beta intensity throughcut thsz cage' conﬁnement of the
finsly divided nitrate crystals behind a limiting membrane of minimel stonping

power; minimal cstopping of the betas by the mesh of the cage and by the facilities
for weabtering, feedirn and ssnitatica.

12

T
- e b

Fish -

fects of X- and Carmz-llars and 2f Dissolved F-Products on Laboratory
gii - ReB.Zirkle, E.L.Tompkins, J.R.Raper.

'—&I 14

A preliminary experiment hes been designed to investigate the effect of
isolated F.P. on gslclf:.sh. Active residues have veen obtained fron. the Technical
Division. Goldfish, conteiners, and other ssscotial nmaterials have been crdsred.
dxperiments will start as soon as fish arrive. XRadice-cerium will be used firss
and a parallel control will be run with ordinzry cerium to establis: the linits

of chzmical tomicity due tec ceriwn =zdded as s caryvier in the isolation aof PP,
Experiments itk :a.::;' res of IWF. are expectr:d to follcw shortiy.,

1L. Inhalasion Txuerinentz - 2.Lbrans
ghd

a) Argon. Ths

axzeriments repertsd last month were oztondzd son
“his momts. Two eninaig cach received ecporeximasely "OO mC iz fives suceessive

oorln s de
Y. ha o

. 1 A f .

dag8se8. Lif  expnsures o L4+ had no sifect either cn she biood picture or o2

sue patiolozy. A thlrd tig showed no effect on mstavolien {0p consumption,
COQ nroduction, =nd respliration rut°) Since ihe amcunts of _’-Lre'on available are

v
defin 1':el] too low 0 Croduce pathologicel chenges, these experinents have been
discecntinued

o

) Zenon. Ho.Xz has been available during ¢ 1e pagt month for an"qal
AeRnES. - extractad fron tomoarded nitretes was used te Sest -~iliea
means Jor recusering and coacentratinz 3. Tpnt.n:' 2 rosults seen so
that fresh sillea 3l at «3%° ig wer- =ffective ‘fal(‘O‘u 1ecovcrﬂ; st
ridh each subseruent ez Tie unl esTmos ooUMii ;"‘" e oangesher il el Lo
rezcsivaticn at 3E0-4000 T,
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¢) Witrace Duat. Sowme prelimipary vork hos been zarried out to test
wothods of meintaining on ztmosphere laden with dust. These preliminary tests
werz made with nisrate. Two different types of atcmizer were used with the
ajtrete in solution, and in addition an experiment was carried out in wvhich
“iasly ground nitrate was tlovm into @ bottle housing a guinea pig. Both pigs
ssed in these sxperiments showed come effects but more work needs to be core De=
vz these can be interpretcd. These experimentc are being continued this month.

15. Anslysig of Erythene Exceriments - 3. 4.Sacher

A prelininary anaiysis has becn made of the erytheuma data of Quimbdy
and Reisper. Both sets of data are satisfactorily expressed by

7 = Q'[A exp { -at) + B exp (-bt)]

where O is the tissue injiury at “ime t days after gxposure Q. The best Tit

i

‘s obtaired for A= 2.3 8B, a = .37 day ~1 and b = 0 for times up to 28 days.

16. work for the Coming Yonth

A considezrable part of the month will be required to establish the work
of +he secticn ir *he Biology Luboratery at Area 3.

~ The nzcessery acsivity of UXj should become available for external beta
radistion and dust experiments. Some‘-.;e ané Ru may be obtained to start fish
exparivents. The primery work on caldlbiil ve cenploted.

Tna werz on the effzct of filtzreda cyclotrecn radiation on Drosorhila
egzs will be compicted. The new x-rgy squipment will bs installed and in use.
The Lebnal affeess on roubits will be nearly completad, Sufficient Xell? is
espectad wo sbars cnoiler sxposure. The He extracticn work will continue. 4n
gig will be well "mder way.

-~ . - T ~ g - A ¥ - Y < -~ -
invastigasion of msthols of dust azpocure ¢nd zmalys
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D. IDALTII PIYSICS
9. Jollan, Section Chief

17. Radioacsivity in Ziver Iron Piic Cooling Water at W,

A brief suzmary is given hers of a roport being prepared with Coryell
and Iowe on the radioactivity which will be discharged from one 2.5 x 10° k.
pils into the river at Site . The main sources of radicactivity going from
the pile into the cooling water arc: (1) Fissioa recoil froi uncoated motal,
{2) Erosion of uncoated netzl, {3) Producticn of radiocactive elements in the
vater and dissolved substaices by the neutrons in the pile and (4) recoil of
radicactive elements produced in the alumipum tubes. Approxi*nate figurecs for
4he zoncentration of activity in the river water (flow = 109 cm3/sec) are given
belcr for an 8 hour holdup.

(1) 2 x 20-12 watts/cm3

(2) 1 x 1013 watts/am3

(3) 3 x 10-14 watts/em3

{4) 3 x 10-16 watis/en3
(1Y a2d (2) correspond te =n vncoated pile and (2) is based on Howe's corrosicn
datz, These figures indicats thatb (l.‘ is the worst source of activity dvut vith
1™+ watts/cm’ {equivslent %o 0.1 /24 hours) as the tolerance concentration
a conmpletaly unecated pils would aot give a tolerance concertrasion of radiocactive

prodéucts in the river af%:r 2n § hour holdup assuning cormplete mixing of the
cool‘ng vaver in %as river.

13, dse of T, Preducts

A report on tals suojset has been prevarsd at lir. Alliscn’s request i

agnjuacsion with lecsrs. Poters on, Stere, Cole, Coryeli, Aprle, Turkevizch =aé
5] JﬂC¢.S¢

i9. Radiation lonitorinz exd Iastrumant Coordinating Corrrittce,

el;n;.na.:’f recormmendations for ra dia‘zua ricnitering ui‘ the Si%te W area

znd nov huo*mg esngers cf sovuiation has gons cut throuzh Dr. Stone sné iiv.
Gorpica as LUC-HG-120. The fingi retdrs on nmonitoring at *he Clinton ILcborciories
is gahe i i

2C

The Intzgrou furzished us by Victoreen with 2 full scale of 0.1 r has
Deen operaned on = recerdsr as a test of its opsrating characterisstics. It is
found that the ilsulation leskoge with no drying ament in the chember i3 7ery amall
S owsatiier.  Tho mosw insiTutends Daing made for use at X will be well sealed
t insid A meter of this e has not yes arrived here for test.
z‘ 3 cet is no% adsolutely constant, vard &.uiODS O7OaYr an

pau% 5. Thinc soulld Se Overeolie o7 the Usu o i stabile
% ..r:;:*:'ﬂ in this vaitage can »robabdly he "‘lﬁ'f"‘ted in

Py 4G

dalip, Ap g amd semee dee cemenln e e Y - ..,

monx TELS OUD OTTIITS T AU LEL eI
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21, Progress on Film Badizvicn Lobse - Wollun snd Goldstain

The nocket tyne ionization chamber is rore :.deulu cuited to the ace

urzte measurcneat of oxrosure to radiation than photogrephic films but since
l...sre are soue advantages in the lavter method it wras thougnt vorih while 4o

irvestigate its possiviliftics. Only prelininary resulits have been obtaincd so

-3
18r, .

If photogrsphic films are to be of any valuve as a radiation meter thoy
must bo sufficiently zensitive To measure with some precision a tolerznce docse
of x- and garme-radiaticn in a reasonable time and the irssponse of the f£ilm should
be such that Hhe bLlackening is expressible in roentzens.

In the test: so fezr nade cuPont D 1 deatal x-ray sefety £ilm has bser
ussed. The develorment of the film is carxied out in a tank and the time amd
temperature is maintained the same. The wlackerning is measured on a photocell
densitometor. Tke seale ol the meter is adjusted to zero blackening with a clear
film irn place.

. The filn gives a :eauaole blackoning with 0.1 r of Redium gemma-rays.
With 1/167 of bakelits over the £ilm the meter readings for vorious gamma-ray
sxnosures with the nszn &cviatlcns for 5 filns developed =zt the same tine is
zivzn below:

Zxoosuze _ Biackening
0023 = <% T 0,01
Ce30 7 A7+ (.01
1.00 2 07 + 2,02

WAoo a set of filnm we.= déeveloped orn sucosscias devys with reascnasle care in
raintaining the concitionz of develomasnt the zuz, the variations in the
zyeruge < Dive Iilme Zox sz2ch -evr.u.omlm': wesr &, Triz errer does not, s
o

WOTST,

2276 b0 ensar :_fhe-;_ the Mlur are uced as 2 mehber Lscause then a standard riln

noa allilye .)e devaloned itk zacn casch of Zillms %0 be neasured. The blsekening
.8 lizeer with e:c*amr0 wtep all Jilns are &"‘*lﬁped at the same time. IT is
aecessary fl...J a stoncard srrosurc ve uzed with 2very bateh beeause large srrors
iz aheolute blagkeniag would resuit from the convtinuous weakening of the daveloner,

Tuae wors® hapdican with £ilm as a radiaticza metver is the fact that the

- Ny amprea 1T e
Slionlning noer ok 2

,n

p
’ e
n
b
o

n o7 exmpezure incsreases Tanidly o5 the energy of the ra
i pe:r e nd Hlelmess of absosber over tha
ST ll..Car r3iaticn betweer Ulacksnirn: g
n the ¢nty aosorber waich Las been szudizd
i wedzss of lead cn a 1/187 bhaizelite
thieckaess oewresn 0 and 2 1ms. in
ac3d over 2 dented film 1n its wrannin
% sho :‘i.lm. Ixposurss ')f Taricus zmounts

T ".c mon ”
.‘17— a sutiicienti ok
adisticn.e So Jar leac. aes b
aay chorcughness., To make il

shees were madse ia whnich %tae
_,I‘s.uab" cns Of '}/Z} e
and tith she 3/16% bz

-
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of wadiaticn were nead FAt] 5% v, and 140 XV -pers.  These
Lilovalis quoted Zor 3 H tha averags e o
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he 2bout 1, . of
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Filo response vs suergy
2,01 C.%1- for a 0.6 mm1 Pb filter

1.50

| B 4 ! )

0.5 1.0

1.0t Average caergy lieV

0'5 \
400 kv max \:\

¢ pedium T-TayS = g e
: * -a—N
0 RN . . L -
0 Oal Vel 0-3 OOA- 005 n.b C‘o’;
Db Filter {.ii)

o—

These weguliss oull be satisPactory for a Silm meter with an accuracy
a2 210% at 1 roemtgen exeent thad he response Iov radiaticns less than about
70 wv wouid prebably He 555 emall with vhis filter. I pais of the film were
sneeversd oxccpt for a shest of bakelite, a wmeasure of the amouns of soft
sadiation presasat could be estimated.

Such a filn meter caa probably best be used to glve the exposure
received during one wesk. IFurther mcasurer-%en?;s are veing nede with Cu and Ag
2{1sere ¢ see if sho restoilzs nzn be cede approxzimasely linear o lower smergies,

Eo 13..0 T_"‘Yi 38011

-

32CT LaS Deeh pTepcd du wv one T U e S Y
-::::"“e.fzﬁs satan awe aou arailable end sone suuges*ions
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as to improvements on these ars given. Some ideas on other types of instru-
nents not previcusly considered here are brouzht out.

Radiation Hazard Problems. Some of tho several lettsrs which are being

eirculated on shielding and other radiation problems are being checked over amnéd

points not covered by these are being investigated. This material will be
organized in a later report. '

23. Accurate Liesasurement of A _-radistion fro. z-nstal.** Paricer and Gemertsfelder

Tae /3 -rgy emission from x-metal has bDeen measured by Dr. G.Failla
oy the extrapoletion method., This method is clearly the nearest approach to a
measurcement of the ionization in & skin surface close to the metal. The value
reportedzby him wes 0.22 r/hour through an undetermined absorber {approximately
30 mg/cm<}.

This figure was rmuch higher then the one derived from ocur pocket
chanbers, A critical review of those msasuramerts led to a valua of about

.165 r/hr. Before procceding to extensive ﬂ -ray readings it was deemed acdvisable
to attempt to reconcile the two btypes of measurements.

We thersfore constructed

an extrapolation chember in which the chamber spacing could be varied from 1 mm
40 10 mm.

asu/hr. ‘.
i—
Y
%
=
i
!
{
1
i-/ v
] o
5 YT 16 .
The mothced deperds on a nie%t or the ionization currant agz2inst electrode
spacingiexsrapolatedtto zero snacling.

Under favoratle conditions this plot is a
da

e ionizatlor per wnit volume is then unambiguous
However, curves ol tyne &L cr B can srise. For example with incidant quantwa
raviation the curre 7ill Taseuble 4 or B according zs ihs electrode materisl has
effective atonlc aumber grea.er or issse than that of air.

shroight lire as L ia the figure. Th

With the & ~-cays from the metal, Fullie vvvalned a Glave Liwc a fOT
convinzirg siwrsieal srplematd

ion ecculd oot e givea, THSh such a
; . .

Pty - e

siriad nh a

XYY Y

L W kg &

. . e e ene e ST R " AT gmmin e
B N B R R L VA CR OSSR RGN A 23S SLAUE LN

B opa@ve b Las olsin.
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The dstermipation of thiz Tangent T i3 not uyrecise as it depends zreatly on

the reading at mmallest spacing, ncesessavrily the nost inaccurate. In Faillals
work T geve .22 o/hr. and the main portion of A a slope of ,16 r/hr. The latter
oudid be ia agresment with pocket chamber results. Hpence it was expected that
we zight find a curve mors like L., Our resulis exactly confirmed Failla's, the
finzl losage rate being 0.232 r/hour through 32 mg/em?, with a curve like A.

In comparing pocket chamter =and extrafolation readings, it should be
noted thet the latter includes“back scatter’!, ie. a component 2ue to electrons

scatiered back from the thick electrode. Pocket chamber readings mede with bacic
gseattering material give 0.2 + 0.0l r/hr. This agreement is considered satis-
Tactory wiien one recalls that the pocket chambers are long cylinders (length

£0 nm. diemeter 7 mm) while the extrapolation chamber is a flat cylinder
{spacing 0 - 10 mm. Giameter 25 mm),

The extrapolation chamber has been used to measure the alpha-redizticn
which amounts to 1l4.5 r/hour in contact (Failla gives 14.4 r/hr.). Also a teat
has been made with gamma-raGietion. This gave a curve of the type L in the
figure es it should., The quentitative result was .150 r/hr. sgainst a calcu-
lated .135 r/hr. No allcwance has yet been made for scatter which could well
increase the calculated value by 5 - 10%.

¥¥irrata. In CH~H3C p5. peragraph 414) iline 5 write ~(.2z/h>
instead o ~4 0,09 v/hr. Also p.16, lizne 1, write .2 r instead

of 1 Xo

24 Sscondary ﬁ5 ~radietion. - Parker and CGamertsielder.

The assambly cf radium sources in hospital practics should give infor-
mation concerming the aacunt of radiation required to produce akin changes on
+he znds. Unfortunately e Zove normally neasurad only the garme-radiation,
it reesoandls care the 4dose to ths hands in a aingle cveration doss not zxcezd
Yo% . A bechnician would csrtainly average less than 10 operstions per wael,

I nou ons measures the ratic of (/2 ¥ ) o garma under comparable scattering
coniditicus the eliniecal figurzs cen be corrected. I3 appears that this ratio

13

Yalls near operatorts huad | 3r i
Zined with - g
Solid engle 277 Lgtinatasd 4497
Beizelite L.o% 1.1l
i
AL l.14 ! .27
Ta J 1.233 1.86
Ph 1481 27
i

in 2 standaT’ aiuvrminue-rined lsad Lench tas sefoniam ,/‘:‘3 -7y Lfen
slatively iosicnilicant. Since minor sikin denage has veer demonstreted
ahmi cnang tAHo o7t ben wpesed orly unier those condiftfons feay 4 T per
s mavimm) these £izeres shovld ne veighed egainst the results of x-vev
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25. Survey at Argonne.

Summarised ncesurements of the gamme-radiation around the pile are -

On top: .0012 »/ kw.hour
On balecony: .0013 =/ kw. hour
Guard station: .0002 r/ kw. houx

Tn regions noar she experimental holes values up to .06 r per kw. hour
were found.

The Argonna elsctroscope was calibrated against two of ours, so that
future checks in the vicinity of holes, etc., could be made there.
'

26, Metesorolorical Progran fer Site W. - P,E.Church

After =n iritial survey o the possible meteorological hazards vhich
might be encountered at Site W, it was deemed adviseble to nave a field party
of meteorclogists meke certain obssrvations at various Jesignated places within
the area. Jurther, i% was cdecided to start the observational program as quickly

as feesible.
The progran of the neseorologists calls for making obssyvations on -

(1) Tre genersl horizorial and vertical wind pattern
over she viaols arsa,

o~
)
~

The micrs-meteorclogy of the wind pattern during |
condisions which may be eriticai for operation,\d!)
These inciuvde psricids of calu or 7very low velogcities
{lsss then 2 meM.5.) within the lower layers. ()
The possibles ghagnaticn of zir into lcezlized nools
at varigus ploces over %he sits. {¢) The dirsction
of air dreinzge and volume of the drainzge currants.

(2 %
73
{a) Height to the "1id" (vhore there is a warked
aha ae gtebility of the air)
{%) Thaz Shemmal gosdicat within the inversions in

emmns

P > rem ae — . 2 e 3 Y1
relatinn 9 watsr wapor ia tke alr, oloudincss
~ o e e ] > YT ot s -
greunl SEmpsratures, aad She wind gradiend.

"

(e) Tae degree of turbulencs and lateral spreading
mader Tiriovs lerse rates, 3specially waen the wied
veloclitT is leos than 2 rhnes. 3t k2 surface.

relation o thke vertical wind and thermel gradients.
Tiilz mhase #ill Lo osserved arbar a sztact has ba=n

Dlhia e il 0ol wivhidd vditibwd svghione
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squimnent has been assembled. The meteorologists left Chicago on June 5th and
4111 be meking observations at Site U on about June 1lO0th.

Simultaneous otservaticns will be made at the mein meteorological
ataiion znd at one of some twenty other key locations. In this mamner the local
wind pattern can be worked ocut in an efficient mamner. Zspecialliy important is
the vertical wind gradient a4 these verious other locations in relation to
thzt at the main observatory. The wind gradiert in the lower layers will oe
sbaarved by the double theodolite method using slowly ascending balloons. The
thermal gradient will be recorded during inversions and calms by mateorogripls
developed by the Metallurgical Laboratcries. These instruments will be carried

aloft by ceptive balloons.

Routine meteorclozgical observations will also bé carried on at the
main observatory.

27, York for the Coming HMonth

... Refer to roport 03-632, vages 13 and 14 for items on which investiga-
sicp will Ue continued during the comiag month.
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Te  Te e REDIATICN 1aBORATIHY
J. Hexwilton
&, Cepium: The Ceriwum studios have now been completed for the sntire

sixty-four duy pericd and will be presented shorily in a complete renort.

v. Tosenarated Fenrcoduets: The stunles with msaparated F-products freed

Prom y-metul have uow been compisted for the sne, Jowr, and sixteen day
intervals on animsls recsiving sol vbicns of hnis material intramuscuisrly,
interperitonsully, orelly and diroctly into the lungs. The intrumuscular
results closely parallel the intruperitonesl data ;reviously listed in =&
Caicago report which noted that most cf the sctivity was fowmd to be locilized
in the skelston and liver. The sixzteen day pul: onary experiment indicaied that
_at sixteen days from 1/S to 1/3 of the mixture introduced into the

lwmgs wes restasined apd that alwost &ll of that abscroed wus | resent in the
skeletor. at this intervel. The sixtecen day oral studies reveul that 3% %o

5% of the activity was =bsorbsd and &p,roximately 70% of the absorbed ac*ivity
was fowmd in the skeleton.

2. Ruthenium: Radio-Ruthezium without caxrrier has been prepared by distill-

at on of the volatile tetroxide. Its identity and purity bavse been confirmed
by adequate chemical and physical processes on the scparated sample. A large
group of unimsls have teen injected by the different routes of admiaistrution
preoviously listed for the rzw fission products. Thus far only sufficient time
k=5 elapsed. t¢ eauble us tc deseribe the yreliminury results on. the four day
grousd. 4t this interval the intraperitous.i and Intramusculur wnimals roeveuled
2 higi concentrution in the kidrey and aone of the other tissues or the boly
demonstruted any marksd tendency Por selective depcsition. This is of intersss

in that 21l of “he studiss with 4he wlltaline earvh and rare esx th 5rou;u show =2
aigh degree of selective dzsosition in the skolevon. o 2hief’ clzmner 02
elimination for Rutheniiz it by vay of the ullreys mhicn ig ugfwn ig dirses
cogtrsst o elements of the i . ZToUn ”roviously studisd. henm intro~
Jueed ﬁ‘“mutlv into $he lwss b She four day nserval a larze Looportica

of the ciministired dose raieined tacrs wmabsorted. IHere again no striitiag
Aepositicn was 1oted iz way of 4hs tissues with the exception cof She kiduay.

Iz this case, 23 in tha other Rubheniwm experimenss, it is produbly relatea

30 “he fzcv Thes the wrine is %he chief chumnel of siimination. No siunifi-
2=nc absor;nion uwiess place rrom ths gastro~intestinal trucd after adwini-

Ted

g “;:ﬂurt “aa*o B&”*"* nrepa vy she

Dassium B e. Its idenitity and jurity nave o~
dc nese chemical d chysical rrocadures. Th Sass
“r Profasgor vheikolf for retavelic studiss.

g axpocted ¢ She
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The gases were pumped intc a & liter peil jar containing fowr rats, three
of vhich wers maintaired in this atmosphere for three hours. Preliminary
~e3nlts Securcsd from cne snimal, after one h ur sxposure, revealed thei the
short iived activities were distributed throughout all of the tissues, *he
highest concentraticz being noted in the kidney, fat, liver and bloecd.

The rewainder of the anim=ls are %o be sacrificed later in crder to as-
certain the distribubtion of the lonzg life descendeats.

f. Rudio-iutogruphic Studies: & series ofpreliminury experiments on the
distributicn of the raw fission mixture, Cerium, and Ruthenium have been
undertaken. The initial results at four duys show that Ruthenium is retained
vy the lungs to & high degree and that it is distributed quite evenly through-~
out the pulmcnary tissuc. The F-mixture, on the other hand, revezled & very
spotty Gistributioa which was not rclated to the .rincipal strueturs within
the lung such as the uroachial tree, alr sacs, lymphoid tissuwe, and blood
vessels. The Cerium zecticns must await lcnger =xposures of the films,

/

£. Proposed work for the mouth of Tume: A4) Completion cf metabolic studies
of tke ruw *-mixtures. B) Continuation cf expsriments with Radio-Kuthenium.

: Metabolie studies on Radio-Farium to de carried out by Professor Chaikoff.
3} Repetition of experiments with short-lived volatile comgonents of deuteron
izduced f£ission. E) Coatinuvaticn ¢ Hadio-rutographic studies with the items
listed above. F) Contiruaticn of tracer studies ith Zirconium. o) Initi-
etion of tracer studies with Columbium, and Fraesoléymium if time permits.

-
&

*This sxveriment wes greatly fucilitated by the collaborazticn of Dr. Valdo
Cchen from the Metullurgical Laboratory.

)

. RESORTS FROM THE SUR-TROJECTS

-

A, Aoute Dosgs - Henshaw and HRetsleship.

AS 128 Leen *3d.eateanrc“1utslj, o exrer:m,nua on repeated wcube doszes

well along. Ho new impressicns navs besn guined from the biood sounting
cving the past month. Several sygies of viss and fall of blood lsvel huve
<r hgern ousaryved and it seems likely taat a0t muech zore informasicn ic

2 23 ottainsd from the hematclogical work. It Is possible that sore o2

[ B T T
f;

Ze enimals will flop over intc iLsukemia at some stage duripg the nexst ey
suh ve hevs consideradble informasicr can fiin wlysady.

2tics are now guite extensive

ot #1d are peecoming fairly
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These experiazenis are g£oizg according o schedulz. The one of the
0.lrlevel has been going Zor fowr months, the others Pfor 2§ months.
One group of mice and cas zrours of suines plgs vwere removed from the
8 v level after five and Tour weeks respectively. Two femele anéd two
mele mice, euch from a group on ths 8 r level and also from a group oa
the four v level were killed and autousied after two months' exposure.
All asingle acute exposures of 1£.5 and 50 r (x-rays) (rate of admini~
stration of dose: Z.4 r/how and 11.0 r/howr) have been given. In
addition groups of mice for the breeding experiment as outlined in
the lust repcrt are beiny exposed on the different ievels to varying
totel doses.

Results: The blood counts show the following picture: In zil control

mice and some sxperimentzl mice therz is a downward trend of the total

vhite cowmt at the beginning of the experiment, from above 10,000 t¢

a:proximately 7,C00 for —hich 2o reason can be given. Aalthough asome

of tbe pice have recoived 30 fxr a total dose of 500 r, the cowmts

heve remeinsed sbove 5,000 on all levels except of those thut received

additicnal acute exposures. Likewise the differential coun$, $he red cownt

apé hemoglobin determ4aazi 5 rzmaipned within normal liwmits. Thoss

miee, receiving & single zcr te gx osure ¢t 12.5 r {rate of administrs ion

of dose = 2.4 z/bour) show practizally no effect of this exposure;

$his kolds for the controli mice \r@C81Ving no other exposure) as well

28 for *he experimenital mice ibeing exposed on the different laovels).

Those mice, raceiving & single acuse exposure of 50 r {rate of admini~

straticn o dose = 11.C r/howr) show 2 sodal white townt drop {to

elow 5,500 iz soma cases) at ons woek und twe wecks fcllowlng the

t cx:csur-. but »edurrning bo no*mul oy thae fowrth wesk., Tais

for Jha cenvrol xice as wall as the exverimental mice.
‘ferential ccwmt, red com’, nn* 2emoglobin datermi

rma; l nq. ALl comirol 2nd experimental tj.Q.‘we

1 witk bhe szesption of

<e the spesent spT ron-Lnt

so1nt orapned slighsly belioy 5,uu .

Larselobin determingsiion appe_“ noInaek.

[ S ) G"

w O (\
1
(1

o]

3

o]

=

tJ

3 oer
[% 4

3 b
o

s
ty

o
O o
0 iy

animais has oeen somparebiz Ua
it may be sioabad uhat cne grotp
@ 80 fer zpproximately 7CO v}

cannot ve explainsd why Shls
sroup of this level,



III. Continuous exposure for 24 hours daily.
Daily doses: 8 r, 4 >, 27, L r, and 0.5 »

Rets of administrution of dose: 0.33 r/hour, 0.165 r/hour, 0.082 r/hour
0.041 r/tour, and 0.020 r/hour.

Since the last report the following grouwps huve been added to the-
different levels:

8 r/day totel dose: 600 r
4 r/daytotal dose: 500 v
2 r/day totzl dose: 500 r

Results of the breedirg of these mice are the following:

8 » level
Total dose: 300 r Average litter size: 7.6
”n ‘n 400 T ” a ] 7.5
v " 500 o i " " - 2.7 (incomplets)
4 r le
Zo%al dose: 100 = Averzge littar size: 3.4
" 2 200 T " i n 8.3
w a 300 ¢ " " " 3.6
2 & 400 » " " n 8.4 (incomplete)
2 r lzvel .
Total desze: L0 p Average litter size: 3.2
i > level
Total Soge: 10U 7 avercge iitter sizes 7.7
» 200 T L & ® 4.3 {inccmplete)

Consxels of comparavls age were run for «ll mice. The ruenue of the
average livver size of ¥he control was from 6.1 30 8.7. In only
oz casa :id the averzga litter sizs of The exrerimsntel micz show
crop below the range ¢f She controls. This was in the growp reeceivin,
22C » on thae 1 r level. This group is still incomplete. 48 all mice

3 stvarted at 28 days of age this group was 258 days old wien crea
‘breeding was dome in 311 casces 28 days aftsr finishing the exposurs

re2vioualy reported thai Psmals CZH pice oxposed cn the 4 7
zianing at She 2gy of 3 monchs Dacame uuV*-lo after o %otal
coze uf uQLQOXLIﬂtGlF 23 ». Thess findiangs are in disaircement



with the above resplts. Uhether this disagreement is due to an age
or strain ractor cennot bs decided at presemt. IFurther ‘sxperiments,
as outlined previously, are necessary. '

A group of maleCZH mice conceived and born on the 4 r level were killed
at the age of 17 months after heving received a totel dose of approxi-
mately 2,000 r. Blood counts made priarto decth gave a blood victure

- comparable to that of conirols of the same age. At autopey all orgens
appeared normul with the exception of the testes which showed atrophy.
Microscoric sections of the orgamns of two animals which have come
through so far show reductiocn of spermutogenesis compered with controls.
Tissues of the other orguns were esseantizily comparwble to those of
norral controls of the sume age. .
IV. Continuous exposure for 8 hours daily plus duily acute exposures

of 1 howr.

A pew experimsnt was set up during the 1ast month in which two
groups of female mice are being sxiosed to a daily dose of spproximutely
§ r the rate of zdministruticn of the dose being approximately 5 r/nour.
Oce of these groups is given in zddition 0.1 r/day, rute of administration
of dose = 0.0125 r/hour. This exceriment was outlined in = letter to
' Dr. Stome, April 24. This experiuent will be importunt to clarify the
effact of the rate of administrzticn of the dose by compering its results
with the results of the sxperiments in vwhich the same duily dose is given
7ith a rute of administration of the dose of 0.5 r/howr for 8 hours
and 0.165 r/hour for24 howrs. All experimental resuliz oovtaired so
Tar seem to indicate thab ralelive to certain effeoets (swrivsl age,
bicod cowmt) the tosel dosz i3 puen less important than tha rzte of
administrution of the dose. 2

23, T. C. Hosoital
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relipinzry results are evellicbls row from %he total body irrsdiztior
of 3 incurable paiients :ith frecticnal doses ranging from.l0 r to
3 r and sotal dozss up to 290 »
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{Cancer of breayt with metastacis) was given five treatments of
about G r each betveen 11/9 and 11/20/42 to & totel of 221 r {200 kv).
By 2/4/4% she had developed a rarked leucoperisa but a new series of
greatments was institubed consisting of 7 x 20 r plus 12 x 10 » betreen
£/4/ and 2/27/43. This csused an initisl leucooytosis felloved by a.
leucopenia dovn o 3000 on 4/15/43 bus on 4/2£9/43 the white blood cowmd
had recovered %o a %otal of 85000,

{cancer of toe with retastacis) was treuted from 1/25 to 2/15/43
with doses of zpbout 18 r %0 & total of 300 r {200 kv). BHis vhite blood
cownt fluctuzted from 9500 tc a high of 15,400 on 2/5/43, a low of
3,200 on 3/13/43 =nd back to 5,200 on 4/9/43.

-Hoﬂgkins Diseuse) was ireated from 1/19 to 2/12/43 with treatments
of avout 15 T %0 a total of 320 r {200 kv). The white blood count

" yetvatad bebtueen 9000 and 20,000 btut went to a temporzry lor of 5,500
on 4/1/43 with a recovery tc 12800 on 4/26/43.

’Spo&dylitis) wes treuted from 1/7/43 to 3/8/4% with treatments

of abous 10 r to & total of 290 r, the first 10 with 100 kv and the seecnd
18 with 200 kv. His white blood cownt fluctuated arownd 9,000 r from

an inisial cowmt cf 9,500 to & final on 4/10/43 of 7,6C0.

-(Lymphcblastoma) was treated irrguiarly from 10413/4% to 1/8/43
receiving a toval of 367 r but her geperzl cocadition ITrom her fiscase
4

peczme 2o bed that her hlcod cowmt iz of little sigaificanes.
-{Spondylitis) was treatved from 1/13/4
é o2 zbous 10 » each $0 & total of 297 » {1C :

owms Iluctuated a .reat deel bubt aeTar went down balo
zal on 2,13/42 mue 10,200,

{3} Hene of these patients tave heen followsd long snoush as wer o
csteolish the first efPects of the treatments. -

{2} IZandividual dose:s oF 10 r eoven uwhen given deily had 1i$3%la if aay
subjectivTs effset on the ;alisuis; nor did dosss of 20 p. Thoss in
“he neighdaohcod of 50 v occuci.nslly cansed bemyorary vewknes: and very
og3agi nally. nauseu.

{2} The doses o7 100 kv wriliered szuiubicn had mucn lsss effscy than
siniler doses of 200 v Ziltered throwsh 5 @ Al

{d) Jza all the dosws affected sz whive Diood cowmt ia ons »ay <r
szovher zup 535 Jaby reccvery has cezwrred in wll excedt tha cas
dsoilite® by zer diceass,
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