407592 UNCLRSSIFIED

LASSIFIED

LOS ALAMOS SCIENTIFIC LABORATORY
PUBLICLY
of 08¢

t

1

i THE UNIVERSITY OF CALIPORNIA
1

]

1

1
| May 25, 1951 La-1}s6

<3 ANNUAL REPORT
x HEALTH DIVISION
1950

HEALTH AND BIOLOOY

BEST COPY AVAILABLE

1

o AP

00130915 002

044437
LANL




UNCLAs5iEep

HRALTH AND BIOLOGY

Washington Documsnt Room 1 ; L
J R, Oppenlwimer
Los Alamos Documsnt Room 6 - LG
la
- - |
P0130915 003

044438

LANL



LASSIFiep

..
>

ANNUAL REPORT
1950
HEALTH DIVISION '

INTRDUCTION
{Thomas L. Shipman, M. D., Health Division Leader)

After reading the individual reports of the five Group Lead

the suthor of these introductory paragraphs is strongly tempted
omit an introduction altogether to insure the reading of the ent
report. Only by a careful resading of each section is it possibl
obtain a clear picture of the btroad scope of vork carried out by
Health Division. Such a perusal, hovever, wvould fail to give th
reader a true picture of the wvay in which the Division operates. | It
is doubtful if in any Division in the Laboratory are the divid
lines between various Groups any less distinet. This same fact
mentioned in the report covering the activities for 1949, As th
aonths go by it becomes increasingly obwiocus that the elastic or
ization of the Division is properly designed to permit the colla
tive offort necessary to solve the problems of the Divisian as
arise, |

From time to time during the past year it has been necessary fto
prepare statements justifying this program or that program, 7
nately, in the case of H-Division this is ordinarily a very simp
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process. The Division, of course, has as its primary function the
protection of the health of the Laborstory vorkers and the sssurange
to the ladboratory that the staff is physically able to put forth ifs
maximn effort. Much of the work of the laborstory is of a suffi-
ciently disarre nature, often dealing as it does with relatively

uninown substances and procedures, so that much of the routine pro
gramatic vork of the Division must bs preceded by an intensive
period of research and development. This is particularly obvious Jn
the vork of the Industrisl Hygiene Group. The Los Alamos Scientiffc

Laboratory, hovever, is an installation of such unique ehnrict..r
vith such unusual equipment that common sense demands the inclusi
of a properly limited program of basic research. Such & program mjst,
of course, be in proportion to the rest of the Division and the la
oratory as & whole., It 30 happens that there are encugh unknowns

directly or indirectly related to the work of the laboratory and

vhere the existing facilities lend themselves to research programs

that there is no troudble in selecting problems for attack. The st
on beta ray burns, for example, is cne of more interest to Los A

than anyy other installation in the AIC. By the same token, the stpdy
of radiation catareacts vhich has been principally supported by HaDjve
ision although sponsored by the los Alamos Mesdical Center is logichlly
carried out here because of the availability of the reactors lnd :[hcr

equipnment essential to the vork.
The year 1950, with the cutbreak of the Korean ¥War and the
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resnlting deteriorstion in the International situation, has had ijs
effect on the Division, No directives or requests vere necessary|to
step up the tempo of the Division's work or to intensify the eff

along orogrammatic lines, The most noticeable changs was the 1d:l:i-
fication of all Groups in the Division with varicus phases of the
test program., Certain research programs were abandoned and certajn
routine work had to be curtailed in favor of work preparstory to

Opsration Greenhouse, At the close of the year the Division was

bit surprised to find itself accepting full responsidility for th
radioclogic safety program at Operation Ranger, This latter projeft

is of more than passing interest, marking as it did the first t

such & program had bdesn entrusted solely to members of the lad ory's
own gtaff, One got the feeling that H-Division had finally come pf

age and it had resched the point where it no longer needed to reaph

for cutside assistance in protecting the operations of the lad ory.
HaDivision accepts this responsibility not so much with humility hs
with pride and gratification.
A, Personnel

During the year the numerical strength of the staff rose froacj 114
to 127. All Groups in the Division shared in this increase, In
addition to the nev positions created, 34 terminating workers werp
replaced wvith nev employees; in no instance do we feel that good

material has been replaced with samething poorer.
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B. Group Activities
A brief mention will be made of the outstanding highlights in

sach Group. It should be borne in mind that more often than not
ssmbers of other Groups made valusble contributions to the indiviJTnn
prograns.

1. Greup H-l, Radiclaoglc Safety; Nev assignments of office
laboratory space greatly improved the efficiency of the staff and

provided more adequate space for the wvork to be dome, The routi
vork of the Group was considerably extended by the inclusion of
ponitoring responsidilities for the Radiographic Group, GMI-1,
also for Omega Site. The Monitoring and -Biophysics Sections cergied
on an intenaive study of variocus fils badge techniques. Monitor
activities extended as far as Camp Hood, Texas, and the Nawval Pr
Ground at Dahlgren, Virginia. The program of Work Order Monitor
has become established om a routine basis with one man assigned bs-
sentially full time to the Engineering Department to advise reg
radiation and other hasards in any vork to de done, Even a
reading of the report of this Group indicates the vide and vari
scope of the work performed., It does fall to give a clear pist
of the very intensive and valuables vork carried out in preparet
for Operation Greenhouse,

2. group H-2, Iadustrial Madiciae: The imcreased vay in ercn
menbers of the Laboratory staff avail themselves of the service]of

Group He2 is in itself & clear indication that University wor and
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others are placing increased confidence in the staff of the Grou

o
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The large number of physical examinations carried out for a varigty

of ressons, howsver, indicates that the members of this Group not
vaiting for business to come to them; they are going out looking| for
it. Of particular significance are the routine studies carried put
on all vorkers in certain areas, such as HT Shop and 5 Site. H

we have an excellent example of a cooperative venture in vhich

Group He2 wvas Joined by representatives from Hel and H-5, and re
they also received the wholshearted collaboration of the Divisi

and Groups under study.

3. Group H-3, Safety: Herse the record certainly speaks fof it~
self. In spite of the greatly increassd number of man hours wofked
in the laboratory the total mmber of lost time sccidents vas the
lowest in the laboratory's history; the frequency rate was the jowest
in the laboratory's history; and the zeverity rate lower than any
vear except 1947. The severity rate actually is sc low that 14 can
be very significantly affected by pure happenstance, The excellence
of the record, hovever, is not happenstance. The intensive w of

the members of the Safety Greup in indoctrinating members of tie Fire

Departmert end Security Service, in carrying out detailed fire

tection surveys, and in their frierdly cooperation with indiviqual

Divisiors, Croups, and Sections have laid the groundwork for t}is

record, The Safety Englireers themselves, howsver, would be th

to point out that equally important has been the wholshearted
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cooperation of Divisiom, Group, and Section Leaders. in aceident
record such as has been campiled can omly result from videspread
safety conscicusness throughout the Ladorstery,

4. Group H=4, Rigmedical Research: A casual glance at the def
talled report of this Group might give the impressicn that the =
2ll program of the Group is somevhat scattersd and uncoordinsted, |on

UNCLASSeep

careful re~examination it will beccme evident that the various
programs btasically represent a broad attack on problems related t‘ﬁ
the biological effects of ionizing radiation and poesidle methodsfof
minimizing or treating radiation injury. Los Alamos, of course, Hm
a heightaned interest in both alpha and beta radiation and this
interest itself automatically influences the selection of res "
programs, It is devoutly to be hoped that the bicmediecal ressardh
progran at Los Alemos will never be restricted to the exclusive
consideration of programmatic problems, The conclusive fact

that thers are a sufficient mmber of interesting problems direcily

or indirectly prograrmatic so that staff members are atle to selget
these problems voluntarily and apply the methods and principles pbf
btasic research to thea,

Plans for the comstruction of & nev ladorstory btuilding
vell under way and it is hoped that actual cemstruction can be od
wvithin the coming calendar year, ‘

One program to bs undertaken during the coming year was]little

more than hinted at in the Group report., This refers to the
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cooperative study to be carried out principally at the Medical Sefool
of the University of Utah on the chromic toxieity of plutenium, ium,
and mesothorium, This is to e a long term study lasting probably as
long as ten years, using the dog as the experimental animal, Kad]such
a study been started five years ago much of the present uncertaingy
concorning the taoxicity of these elemsnts vould no longer exist. [The
study, under the oversll supervision of Dr. John Bovers, should pfove
of utmost significance and the staff of Croup H=i is participati

L

full partnership,
Also of unusual significance have been the studies 'cl.rri*
out during the year on the toxicity and toxicology of tritium,

5. Grouwp H-j, Industrial livgiene: Tt s doubtful if anywherp in
the country there exists an industrial hygiene organization which is

confronted with as many dizarre prcblems as those arising here a
los Alames, 1In his report, the Group Leader has pointed cut qui
accurately the four main lines of attack: a) work on air pollu
and air cleaning; b) participation in the planning for new cons
tion; c) investigation of nev materials; and 2) increasing
on heslth education, These aims, it should be remembered, are gyite
1side {rom the normal and routine program of air sampling and s
analysis carried ocut by the Group, In the early years of the Prgject
Industrial Hygiene as such just didn't exist, Today it is recogfized
as one of the most vital parts of our program. Some of the statjstics

of the Group alone give an indication of the amount of work undeftaken.
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The collection of over one thousand air samples by the Fie'd ¢

samples is a creditable record in itself, The study of one h

monumental amount of work,

C. Gonclusion

At the start of the calendar ysar, 1950, the crganizati frame~
work for Helivision wvas virtuslly completsd and the size and geope of
the Division wvas apparent, By the end of the year, axcept fof the

vork of CMR=12, the Division had in general accepted its res
for all health and safety protlems throughout the laboratery.
was accomplished in the face of a reapidly expanding laborat
as well as the divarsions created by participation in the w
Division, The individual Group reports all indicate the antifipated
programs for the year ahead, Consideration of these forecas
cates very clearly that the staff members of ths Division ha
desire to rest on their laursls btut anticipats an oppertunity to be

of constantly incrsasing service to the lLaboratory,
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SEP K=l MRIQIEIC SAFETY

(Thomas N, White, Ph.D,, Greup Leader)

A. Paracmpel
1, The total number of persammel in this Greup at the cloee jof

this year is 37, The number of perscps assigned to the varicus Jec-
tions is: Administration, 3; Biophysics, 6; Monitoring, 16; Ele
tronies, 9; and Msteorology, 3.

2. Dr. Charles H. Perry becams Associate Group Lesder on
Fetvruary 20. In additiom, Mr, Robert P, Barker vas employed as
Alternate Leader of the Monitoring Section cn September 15.

3., It is estimated that up to six persons may be hired duri
1951 in order to fulfill the requirements of the varicus Sectiond.
The numbeyr will depend to a considerabls extent on requiremsnts
yot uncertain for training of Civilian Defense persomnel for pargici-
pation in future operations at the nev proving gromnd in Nevada,
B. Geperal Changes, Improvemsnts. and Asalstanse Rendered

1, The Group office wvas moved to the second floor of B Building,
adjacent to the H-Division office. This change permits more efffcient
operations, as well as affording more space for the Group H-l office.

2, The Bicphysios Section has been, fer a considerabdle perigd of

times, handicapped because of too small floor space and insufficigmt
personnel. A temporary move has been made to the basemsnt of B 1d-
ing, vhich has slightly larger floer space, thus making availablg a
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larger laborstery space and desk space for additicmal persomnel. | Al-
though this nev arrengement is s considersble improvemsnt over ur
old, more space is still required,

3. The Monitoring Sectiom quarters have been rearranged so

afford more efficient use of the availadle space. The Special
Sub-Section has been discontinued, thus making svailable to the
toring Section much needed floor space. Om the other hand, sin
Biophysics Secticn has taken over the responsidilities of the S
Problems Sub-Section, the former will have need for additional s
4e Of the more significant edditions to routine momitoring,
may be cited, The first is the aequisition of the persomnel
ing responsibilities (including special problems) for the radi
installations, This is well under vay and is now being handled
a ninimmx of effort, The second is in the formative 2tage., 3o
a fov months have been devoted to studying the rad-safety requi
at Omege Site. A "Suggested Procedure” has been preparsd and

consideration as of the end of December,
5. Considerable noneroutine assistance wvas given by this Gyjoup,

soms of vhich follows in brief:

s, Considersbls time wvas given to Rals contamination ' lems.

b, Momitoring of gamma rediation oo the variocus islands
the Enivetok Atoll vas conducted during the btuilding progrem,

c, Off site experiments vers made in regard to con ion
vhich might follow the crash of an airplane carrying nuclear material,
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d, On site assistance wvas given in an extensive series

development tests at the Naval Proving Ground, Dahlgren, Virginis
. Thomas N. White was appointed Alternate Group Leader [or

Group J=9. In this capacity he, with members of the H-l Group,
asde & complete study of the rad-safety problems of Operstion Grefn- |
house.

f. As a msmber of the Subccammittee on Permissible Inturn#l
Dose of the National Committes on Radiation Protectiaon, Charles H
Perry uth severas]l committes meetings. The experimental datajon
humans, in regard to plutonium, were sxamined with the assistance|of
Wright langham, and permissible dose recammendations were made by

Charles H. Perry to the Subcommittee. Tentative permissidle leve]e
were submitted for Los Alamos use of other radioisotopes vhich ar
peculiar to this installation., Consultation wvas given to Sandia Hase

Opsrations concerning permissidle doses of other radioisotopes.

g. This Group assisted in the improvement of the emergen
vehicle service vhich is available for the Los Alamcs Area, Compiate
proceduress have been written,

h, Charles H. Perry assisted the University of Utah Medi

School as consultant regarding the choice of electranic squipment for

their forthcoming plutonium (ete.) expsriments. He also appraised the
rad=gafety problem,

C. Ressarch and Develcoment Problems Completed

Pollowing are scme of the more cutstanding problems vhich vonr

-12-
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completed this year:
1, Mr. Ellery Storm, with the assistence of the Biophysics Jection,

cazpleted his theory and practice of determining simultanecusly fhe
effective kilovoltage of photon radiation and the exposure in rogntgens
from @ single film hedge, using a cambination of lesd and brass filters
over part of the film,

2. As a part of the above program, the senergy dependence of
Eastman Type K film and Dupont 552 film in the range from 0.25 t¢
10.0 MEV vas investigated. A procedure for menitoring photons ir this
range wes prepared, '

3. The Electronics Section modified several Pee Wee's for ush in

scaitoring neutroms, Mr, Edwin Bemis, of the Biophysics Seection,] in~-
structed menbers of the Monitoring Section in the proper use of
the interpretation of the indications given by these moadified inspru-
ments.
D. [Iuture Changes in Group
1. During the 195) pericd it is anticipated that the H=l Lleg-
tronics Sectiaon will be taken over by Group P-l, 4 Health Ine nt
Section will be formed in Group P-1 to take care of the Health Difisiom
requirements.
2, Plans vill bde formulated for Group H-l space in the nev Tgeh
Ares. A tentative estimate of flcor space requirements has been dom-
pleted,
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r. Individual Sectien Revcris
1. JMepitering Secticm

s, Genersl Changes and Improvemsnts:
The Secticn leader spent a week this fall at the Oak ?1430

National laborstory studying the methods of the Health Physics Difti-
pion. The exchange of ideas and methods vhich cams at the end of|the
veek vas profitable to doth CRNL and LASL,
The Section has assumed the respomsibility for all sojrce-

vashing and leak-testing, A thorium and redium capsule leak-testing
device is being ordered to aid in carrying ocut this work, Our pr#unt
squipment can be improved comsiderably. A lueite squarium filled(vith

lead=perchlorate solution proved unsuccessful as a shield becausejit

cracked and leaked, A camplete local scurce inventory vas comple

for the AEC, We have not attained, as yet, full cooperstion in nqti-
fying our Section of all source movemsnts at the Site.

A nev Emsrgency Vehicle has been cutfitted wvith radiafion
detecting meters, camplete sets of protective clothing, and sampl
equipment for other types of hasards, The meters have been p
rubder-lined aluminum cases. The pamel truck, nov being used,
1ittle room for getting at the equipmeat, however, and a one-ton
has been requisitioned to replace the smaller truck. A series of
trinl emsrgency runs are being carried cut at present vith the N.\Ax
cooperetion of the Security Service, the Safety Director, and the
varicus site persomnel.
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sork Order menitoring, a future progres last year,
peen initiated on & routine beasis, The prooedure gives the Sect

about sny voerk orders vhich may result in ereftsmen being expos
pssardous conditioms. Another job vhich vas contemplated last
Rediologie Safety Inspectien, is being dome. Any nom-routine
tions which may lead to radiation exposures are uw?cugshd by
Inspactor, Also, he 1s responsible for momitoring thoss areas
are not routinely covered,

site monitors vill make it necessary that all monitors in the 8

be atle to handle any situation vhich may arise, Por this reas

eontinuous treining program for both old and nev menbers of the

is Yeing planned, Nev equipment is on order with vhich to

surveys of low energy bLeta-emitting products. The use of eon

Poe Wee neutron survey meters is being taught the momitors. Injorder

to meet these additional demands, terminating persomnsl are be To=-

placed and nev positions are being filled with persons vho have|tech~
nical backgrounds,

b, Research and Development Programs:

1) Camplsted This Year:
The response of Eastaan Type K and Dupemt 552 filam to
X-rays over an effective energy range of from 0.5 to 10.0 MY

.15 -
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deternined, For & given exposure in roentgens the density on the flim
{g nigher st 4 MV than at 1 MEV, end it continues to rise with ine

rreasing enerey to the maximm of the range covered. Intarpretati

of film badge readings resulting from exposures to I~ or gamm
over s renge of energies from approximately 10 XV to 10 MEV in now

possidle, A beta exposure may also be determined fraom the film -

ings. Both of these are interpreted from the differences in probdbi
densities resd under a lead-covered section, a brass—covered sectidn,
and an uncovered section of the film,
Some of this work was published in April as lLA-1101,
®) Methed for Momitoring I-rays Using Eastaman Type X Film". This Hork
is being continued in the Biophysies Section.

2) Started During the Past Year:

A report is being compiled of the processes at the
Laboratory which are carried out by remote comtrol. 4 publicati
will be forthcoming early next year including as many of these pr
cesses as security will allow,

Decontamination studies wvere started. A mamual w+
coapiled of the pudblished material dealing with the subject., A
vehicle decontamination pit is being enclosed to improve faciliti#
for work in cold weather.

In order to deternine the ratio of the wrist bndg%

readings to the finger exposures, plastic ring dadges wers mu‘nj{y

tested, These badges proved unsatisfactory because the fila contfiner

- 16 - EERRE S

00130815018

JOBuLS3
L ANL




iR UNCLAH;S}HED

vas not light-tight and also vas 30 large that it inhibited the

vesrer!s movements, A pliable sealed vinylechloride-plastic ring

bedge vas developed (similar to samples provided by UCRL) to aid

the wrist=to-finger ratio studies. The film is enclosed in n paclet

made of Scoteh Electrical Tape,
2, Electronics Section

1. GSenera] Remarks:

Special attention vas given to an analysis of the v of
this Section to detsrnine om vhat types of work the greatest frackicns
of time and effort were deing spent. The rerults vere quite inf
tive although scamevhat blased by the processing of a large stock pf

instruments prior to shipment to Eniwstok. The principal finding was
that about 60% of the work of the Section vas performed for the
tory exclusive of the Health Division, The bulk of this "ocutsidg”
vork was maintenance service on Rad-Safety instruments, It was §lso
found that s disproportionate amount of time was heing spent on ghe
stockroom.

ion

During the year one smployes left the Section and tup nev
ones vere hired. The present strength of the Section is: 1 Se

Leader, 8 Technicians, and 1 Clerk.
b, Routine Work (Msin Itema):

32

Portable Survey Meters Repaired , . . . . « + « . " §47
Portable Survey Meters Calibrated . . . ¢+ ¢« ¢ ¢ &

Pocket Chamber Chargers Repaired . « + o ¢ ¢« o & 23
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Platesu and Efficiency Checks on G=M Tubes . . . . 830
Servico Calls on A<C Instruments . « « ¢ o o o o o 237
The above vork covers approximately 394 instruments of
20 different typss valued at about $100,000.00.
¢, Development and Construction Work (Main Items):
Development and construction of 12 instruments (mbl#
AL °p.nud) for mondtoring of tritium in the sir.
Conversion of Pee Wee for neutron monitoring (in colh+r|-
tion vith Biophysics Section) - 6 instruments,
Reduction of background of 8 Msthane Proportional Counﬁ-n
used for plutenium urinalysis - aversge nov 2.4 counts per hour,
Development and comstruction of two {lucrophotomsters Hw
uranium urinalysis, tvo iomization chamber instruments for tritium
urinalysis, and one polarcgraph.
Partial development of two types of continuocus air nm&tm
for alpha activity (one based on the impsctor prinoiple, ths other]a
filter typse).
3. Riophvsics Jecticn
&, The Biophysics Sestion has moved to larger quarters ir the
basement of B Building during the year. The perscmnel of this Seqtiom
still continued inadequate for the work load during the greater

of the ysar. We have not sucoseded in hiring an Alternate Leader|for
this Section, and have lost one Research Assistant, Gordon Pet 1,
vho terminated this fall to degin vork toward his Ph.D. Ve have od

00130915 020
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one SCP, Ellery Storm, by transfer from the Monitoring Section, and
one Research Assistant, George Angletom.

b. A coordinated program to evaluate the Raela chenists! dode
sore accurately has been carried out. This has necessitated the

peasurenent of the surface dose from radic barium-lanthanum betas;

the calibration of the monitoring film in terms of this dosage; th
evaluation of the gamma-ray ensrgy and dosage by the method of St
and Benis; and the evaluation of a reasonably accurate average camiined
dosage. This ylelded the result that whole body gamma dosage is 1
within permissible levels and that the combined surface dose is
slightly ebove,

¢, The surface dose due to the soft X-rays from bare plutofium
was measured and the monitoring film was calibrated in terms of this
dose.

d. A very ussful neutron monitoring instrument was made by
converting the standard Pee Wee to have a boron=lined chamber instged
of the regular air alpha chamber,

o. This Section participsted in a coopsrative way with the
Air Force Cambridge Research Laboratory in s limited cloudetracki
operation. As a result it became clear that it is not only poui:1
to track a radiocactive cloud by means of air conductivity msasure=-
ments, but it is possible to map ocut a fall-out pattern beyond wha{
a ground survey with G=M instruments is capable of doing.

f. We also compared the air conductivity method with that 4f

-19- UNCLASSIFIED
-

P0130915 021

1044YSb L ANL




' i UNCLASEIF1Ep

ation chamber in detecting & sealed gazma-ray sour

a sealed ionis

Here ve found the ion chamber superior because of the better si
.

to packground ratio. However, for ionization produced by alphas
betas, the air conductivity air survey methad is the only fessibl
L

one. It is planned to further test these two methads for measur

a dispersed and open source (fall=cut) of both gamma and beta emifters

at Opsration Ranger.

g At our invitation, Dr. Feilla of Columbia University
s team hers to svaluate s sinple approximetely tisrue~ecuivalent
chamber against a much more eouplicsut_! exactly tissus-equivslen
in fluxss of neutrons of different energies. The results showed

the simple chamber is quite adequate for nsutron dosimetry irres

of energy from thermals to 14 MEV and can be easily designed to
this vell below tolerance levels.

h. An evaluation of the total time that a pilot might bq
blind to important aireraft instruments after seeing the fire ball of
an atomic boab has been made, The sun was used as a source.

4. Metegrology Section
a, Gensral Changes and Improvemsnts:
1) Personnel and Administration:
The present personnel quota and administrative pjoce-
dures for the Metecrology Section were established jointly by t:]
Health Division Leader and the Chief, Air Weathsr Service, early|in
1950, The authorized strength of the Section is four persons, a}l of
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to be qualified forecasters, and at least one of whom is

wham are
pe trained in research meteorclogy. The present strength of the

tion 1o thres, the officer designated to fill the research asteordlo-
gist position baving been delayed overseas, It is anticipated
ne will be assigned to Los Alamos upon his return to the USA. Th
gection is campletely under the operatiomal control of the Labora
Necessary ailitary administration is accamplished by Headquarters
2059th Air Weather VWing, Tinker Air Foroe Base, Cklahcm, of vhicj
the Section is a detachment (Detacthment 2056=7L).
2) Operations:
a) Scheduled:

The only scheduled operation of the Section if the

preparation and dissemination of a fifty~four hour forecast for Jo

Los Alamos area six days wveekly. The information on vhich these Jore-

casts is based is obtained from & Serviee "C" weather teletype dr
vhich vas installed in FPebruary, 1950. This information is supp tad
by facsimile charts received daily via Carco air Uift from the Al
Veather Station at Kirtland Air Force Base.

b) Nen=-scheduled:

Furnishing winds aloft and precipitation rm[uu
and observaticms in support of the CMR-10 program, January-June, 1950,
(to be resumsd in 1951).

Purnishing vinds sleft, precipitation, and f-rrv
ture forecasts and observations in support of the off site airfi
-2] =
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contaminaticn experiment,
Cbtaining and/or preparing climatological dafa

for various parts of the world as requasted throughout the year,

Cbtaining wvinds aloft data in support of mispele.

lanecus Lavoratory operations as requested throughout the year,

One member of the Section was placed on partktime

loan to JDivision, November 15 to December 15, in connection vﬁ.h a

metecrological problem,
b. Research and Develoomapt Prograns:
1) Programs vhich vere undervay a year ago and are
continuing!
The only program in this category is the procu
analysis, and dissemination of local climatological data., Exis
data, vhich were collected primarily at B Building, have teen

ponths, and mean monthly precipitation amounts. Relative humid
data for several months of 1950 have been collected But in
quantity to permit of climatological treatment. The leng range
tive of the Section in connection with this program is to ob

may be ascertained and made known to interested opersting Sectl
This portion of the program has been delayed by a difficulty
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one cuntersd in procuring the necessary wind equipment through

the

USAF. The oquipment received wvas found to be incomplete, Mis

par
2) Programs vhick vere initiated during the year

are still eontinuing:

ing

ts are on order and it is hoped will be received sarly in 1§51.

s) PFormulation of semiquantitative fmeut:l tech~-

niques for the local area based on statistical correlation s

relationships between observed values of the pressure, tempers

snd moisture at various nearby stations at a given time and thl oc=
@

currence of precipitation, wind direction, and velocity, and ¢
tempsrature extrema experienced at Los Alamos at a later time.
sdvantage of forecasting by such e method is that a reliabilit;
may be sppended to such forecasts vhich should then prove more

fes of

The
r index
useful

in operational planning., Assemdling of the necessary quantitigs of

data to permit of statistical treataent has been in progress s
February, vhen teletype data becams available to the Section,

nce

b) The probles of dispersion of the "Water=Bo.
Reactor stack gases wvas taken under considerstion by the Secti
1950. However, since available theories and equations on the
process are in the testing stage it wvill be necessary to analy]
consideredle bady of data before any conclusions may be drswn,

ler*

during
ispersion
s a

At the

present a gradual assembling of the datas is undervay. It is hjped

that the Section will be able to begin analysis of it by March
1951,
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GAQUP H-Z, INMDUSTAIAL MDICINE

(Robert S. Grier, M, D., Group Leader)

s, Genersl Ressrks

on Juns 1, 1947, the Group, which was then kmown ag A-10 snd dfs-

charged many of the duties of the present Health Division, was off
cially granted Division status with its own formal Division orgenismtion
plan, Under this organizationsl plan there vere four original Gr
designated H-l, 2, 3, and L. Of these four Groups only H=2 and He4
have retained their eassential duties and characterietics as at the
time of their originsl organization.

In writing the annual report for Group H=2 {t vould seem wvorthuhile

to measure its growth and servieces in 1950 as compared to the yes

1948 and 1949.
B. [Punctions of the Industrisl Medicsl Croup
1, epla L $:

Ons very important function of the Group is the sereening J

nev psrsonnsl from a medical point of view as judged from the pre-

placenent exarination, The primary purpose of this exanination is
conascientious effort to place a given individual in a position vhic
is not incampatidle wvith his general health nor constitutes a dang
to his fellow vorkers., Every offort has been made to employ and pliee
individuals with dafinite physical handicaps for sxpsrience throughput
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gtry has shown that such individuals are in general more conscfon-

v iﬁu
tious and more productive than their less handicapped fellow empl

That such an attempt has been made and appears to be successful
ghown by the fact that in 1948 the rejsction rate was 2.6£; in 1944,
1.96; and in 1950, 1,68, It should also be noted that the general
overall safety record of the Laborsatory has improved comeomitantly
over the same period of time. One of the great weaknesses of the
placement examination in the past has been the fact that in most
the exanination has been done by the employee's private physician
mnows nothing of conditions at Los Alamos and is unable to evaluat
his patient's health in relation to the conditions. In the past
to remedy this situation, the Group has attempted to do as nany of] its
ovn preplacement examinations as possitle vhich tends to assure
quality and uniformity that was previously lacking, During the
year the Group has been able to do atout 14i% of all the preplac
examinations done, or about 230 in number., In addition to provid
uniformity and consistency, this numder represents considersble finan-
cial savings to the Laboratory to the extent of spproximately §
for the average cost of preplacement examinstions done on the out
is $25, It is anticipated that during the coming year an even grester
nuaber of preplacement examinations can be done by the Group with
sultant improvemsnt in quality and in financial saving to the lab
2. Terninatico Examinstiens:
Another very important function of the Group is that of

- 25 R WRICITY
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jeaving the Project. These serve two functions: The first is

orming terminstion physical examinations on personnel who .:L
t

of protection to the employes to be certain that he has suffered|no

in]
tered; snd sscondly, to protect the University against unjust cliims

ury from exposure to any of the hazards which he nay have cn:rn-
which may arise in the futre, At termination if any defect is Jound,
vhether of occupstional nature or not, the employee is so adviseg and
urged to sesk medical care or advice to correct vhat defect may pe
found, Termination examinations in addition to being done on alf
University employees are also done on all Security Inspectors have
had service within the Tech Area and 3ll Zia employses wvho have had

such service. One innovation in the past year has besn the pre-

exployment examination of Zia peraonnel working in the Tech Are

In the past only termination examinations of Zia personnel have

at the time of employment. While this has resulted in consid
more wvork for the Group, we believe that the ultimate results
protection more than justified this innowation,
3. 83
Periodic examinations of various individuals vho mey hage ex-
posure to any of the number of hasards represent ancther phase
the vork., These examinations may be medical, hemmtological or qhenmi-

eal, or a combination of all three depending upon the type of

-26-
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o special projects during the past year are vorthy of mention i}

T™hr
this connection. The first was a complete survey of HT Shop, which

vas undertaken vith the cooperation of Group H-5, the Industrial
Hygiene Group. This was carried out by Dr. Fred Alexander from a
pedical point of viev, This comprised a survey of air and urinary

concentrations of uranium coupled with medical, chemical, and hemat
logical examinations, The survey comprised a group of some fifty
and no evidence could be found of any physical or chemical damage t
this group as a result of their exposure,

The secand project vas also carried out by Dr. Alexander in
whieh & survey of over s hundred men who havs heavy exposures to HE
wvas carried out., Here again, complete medical and hematological ex:

aainations with liver and kidney tests wers carried ocut ocm this gr
of men., No evidence that any had suffered from any deleterious effgcts
from their exposure to HE could be obtained. 4 number gave a hist
or showed physical finding of other non=occupational diseases to

the flesh is heir, such as high dlood pressure, rheumatisa, peptic
ulcer, etc. The incidence in this group was no higher than might be

expected from & similar age group with no exposure,

The third project vas complets examination of over a hund .
e to date in preparetion for their participation in the Greenhous
Opsration, This examination consisted of a complets history, medie
xaninstion, x-ray exanination, hemstology and serology examination,
Of the group to date only tvo have been found physically disqualifie
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for gverseas service and of thess two, one was previcusly imown to

nave nad & condition vhich would disqualify him fer such duty., Th

gcreening examinations served cne sdditional purpose; namely, that
gervice 88 8 annual checkup on a large majority of the key pers
{n the Laboratory, It had been anticipated at the beginning of th
yoar the Health Group would be able to cover the entire persmnel
pivisicn and Group Leeders but due to a combination of factors thi
nas not been possidble, These speciel examinations, to a large
nave sccomplished the same purpose. It is hoped that in the ¢

yoar this cbligation can be better discharged than it has been in the

past.
C. Dispepaary Services
"

The Industrial Medical Group operates two dispensaries at outl
sites, DP West and S Site, in addition to the mein dispensary in Q-

Building located in the midat of the main Tech Area., At these insthl-

lations first aid for industrial accidents is rendered and, if possibdle,
definitive care given; in more serious cases the removal to the hospital
is expedited. In addition to caring for industrial injuries, colds]sto-
mach upsets, and other minor ailments are looked after. It might tp
thought at first glance that this represents unfalr competitiom to

the hospital in that no fes is charged, tut actually this is not
case, Mny cases of potentially sericus disease are noted before the
ind{vidual is avare of the sericusness of his condition, These ar
urged to seek early medical care before & protracted and expensive

bt s o e ey
L" iy el
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g ensued with concomitant loss of working manpower to the

{11ne#

LaboreterYe In addition, this service fulfills another need in the
group of relatively low paid workers who have no hospitalization in<
gurence and who refuse to go to the hespital for what they consider
ainor illnesses. This group is largely represented by the Spanish-
gpeaking laboring class, By providing simple treatmsnt for miner ills
{t has been possible to keep them working vith & concomitant gain to
themselves and in man hours worked by the University and by other
crganisations assisting the University. In instances vhere seriocus
‘1lness is present in this group of people we have, vith the coopers
tion of the hospital, often been abdle to arrangs for them to have
sxcellent care at the hospital at considersdly lower rates. In gmﬁu
these dispensaries do not represent campetition to the hospital but
rather act as a clearing house from which many cases are directed to
the hospital which would not ordimarily accrue to them.

Perhaps same idea of the value to the Laboratory of these
dispensaries and of their service to the laboratory employees mxy bde
seen in the first graph (Figure I), the upper portion of vhich shows
the increase in the mumber of total dispensary visits by six amth
intervals from Jamuary, 1948, to January, 1951, The bottom portioa
‘ of the graph shows the total visits per year to all dispensaries ovnf
the same pericd of time., It is to be noted in 148 there were over
4700 visits; in 1949, over 7100 visits; and in the ysar just passed,
over 14,000 visits. Figure II shovs the increass in dispensary visith
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FIGURE II
FIRST AID RENDERED, 1948 - 1950
Number of Thousand Patients Treated
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por yoar 8t the various sites. It is to be noted that the use of
figures of dispensary visits does not include the mumber of visits ol
{pdividuals for routine blood counts, urinalyses, or chemical studie
1f these were included the mumber of total visits would be nearly
doubled, Of these visits in 1948, 63% were for industrial reascus;
in 1949, 54%; and in 1950, 48%. There appear to be several reascns
for this rether dramatic inerease in the volume of work performed by
the Industrial Medical Group. One factor has been the policy of the
Group to discourege nlf_ medication and to encoursge the reporting
of all {llnesses or injuries, no matter hovw minor. Undoubtedly the
lengthening of the work week to six full days has played its part in
the increased number of visits, Finally, we would like to believe
that the quality of the service rendered by the Group has gained the
confidence of the laboratory personnel and that part of the increase
my be due to this.

D. Perscnnel

C During the past year there has been little change in perscmnel
mmbers as may be seen in Figure III. This figure shovs a treaidovn
by nunbers of the types of vork performed in the Group over the past
thres ysars, Despite the innresased volume of work shown in the pre=
vious two graphs, the number of people employed in rendering the
ssrvice has remained essentially constant since 148, It may be
truthfully said that despite the increased volume of the service
rendered, the quality of service and the morele of the Group in generpl
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is st the highest at any time since the Group vas organized,

g. Siinissl laborstory

Prior to 1949 ths work of the Hematological Section of the Group
vas largely concerned with routine and special blood counts of people
exposed to varicus radicsctive hazards, While hasards of radiocactivi
fron sany and varied sources are present, there also exists a group
of hazards arising from common organic and inorganic compounds such
as benzene, toluene, carbon tetrachloride, trinitrotoluene, merecury,
lead, and a host of others, These substances act primerily as poisens
of the kidney, liver, or bdlood forming organs. In order to adequately
protect employees expcsed to thess compounds, tests in addition teo
routine blood counts are necessary. In the past year, to attain this
end, at least twelve new clinical chemical testa have been set up, pri
parily as a measure of liver and kidney function ss these functions
may be affected by exposure to specific campounds. Many of these
liver and kidney function tests are done routinely on groups of em-
ployess so exposed in addition to the hematological examinations.
During the past year nearly L00C of these tests have been performed
in addition to over 9700 routine hematologicsl examinations. Had {t
besn necessary to perform the clinical chemistries and the urinalyses
on the cutside, the cost to the laboratory would have been nearly
$12,500, Performing these tests within ocur own Group results in
considerable saving to the Laboratory. One additional project of the
Hematology Section has been the introduction of bleod typing of all
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nov enployees entering the Laboratory and the gradual additiom of
p' 008 typing of the old emploveas, with setting up of a file of the
carions blood types and RH factors, This profect may be looked upon
a9 o stop in connection with eivil defense,
v, Resesve™ Prolects

In the autumn of 1949 the Group began a research project to study
the metabolism of trinitrotoluene in the animal bady using Carbonlé
jeveled TNT. In the psst vear much of this work has been completed
and the results vere presented at the meeting of the laboratory Diro#-
tors snd Industrial Physiclans, which was held at Los Alamos during
the latter part of September. To date it has been shown that 60% of]
all the crally administered dose of TNT to a rat is aheorbed in twerfty-
four hours and 90f of the azcunt abtsorbed is exersted in the urine,
There appears toc be little accumulation of the material within the
animal kody with the largest amounts (less than 2%) found in the liyer,
kidney, and skin, In general materisl given by the orsl route was
rapidly exzreted., In addition it was found that dry TNT applied to
tta skin was rapidly absorbed and excreted. The amount absorbed n%

roughly proportional to the aras to which the materisl was applied,

In addition it wvas roted that a nunber of the so-called berrier ¢

do not prevent the absorption tut rather appear to facilitate it.

finding is of considerable prectical importance in that it demonstiptes
that the skin is probadly the main route of absorption of the materfial

into the vorker's system, at least in the operations performed her
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the work is continuing along the lines of identifying the

Nfﬂl“t
preakdovn products of the material in the animal organism and in

cudying the variocus effects this material may have on the sniyme tems
]

of the
standing and prevention of toxicity which has been observed as rela

red blood cell. This may play an important part in the unde

to the blood and blood forming organs of the people exposed to this
compound e At the present time the papar presented at the September
peeting is being rewritten with a review of the litersture with the

nope of publication at an early date in an industrial journal,

6. [Putupe Projects and Plans for the Coming Yeer

1. Kycation:
While the Group has made considersble progress in the two
s half years of its formal organization, therse still remains much o be
P

done and thers would appsar to be little room for complacency or sqlf-
satisfaction of results already achieved, Cne projsct worthy of ig-

stitution in the caming year is that of inter and intra Group educhtion
and crientation within the Group of the plans and goals of the Gr
itself and also the part the Group plays in relation to the other [roups

¢

vithin the Health Division, It is hoped that it would be possiblyq to
have regularly scheduled meetings of all the members of the Group

least once and possibly twice a month. At these meetings informa
presentation of various sspects of industrial medicine and aims of the

Group program ss s vhole could be presented ss well as informal thlks
from the other Groups in the Mealth Division. This would point

UNCLASSIFIID
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ohe fundasental unity of purpose of the Health Division as a whole m&H
the parts that other Groups may play in ocur own Group's activity, In
dition to intra=Group education, it would be well if there wvere an
W" progran of education of employees ~oncerning various hasard
to casplement the vork of He3, This might be accamplished through ind
gormsl talks to small groups about precautions dealing with special
pasards through the issuing of simple informative pamphlets dealing
yith pr:csutions to be cbserved in handling hasardocus materials or
chemicals, and possidbly even through the medium of a colloquium in
vhich the aims, objectives and services offered by the Industrial
Medical Group could be presented to the laboratory as & vhole.

2, Praplacewent Dxaginations:
In order to strengthen the preplacement examination progran

it is hoped that an incressing mmber of preplacement sxaminations
be done by our Group and these sxaminations may be sxtended to potenfial
ecandidates o be done at the time they are here for interview, In
addition, it is hoped that a general health questiomnaire may be seng
out at the time that the PSQ is sent from the Perscmnel Department 1
order that the Health Group may be able to make some sstimate of a

prospective candidate's physical qualification as well as his nenta
and mechanical qualifications, which are of interest to Persomnel.
verking elosely with Personnel from the results of these medical ques-
ticonaires some cases of obvicusly physically or psychologically t
potentisl employees might be eliminated from the lengthy and expensjive

. D)
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p”e,” of security clearence, In addition sueh questiomnaires v
give the Health Group a much better baseline with vhich to work in
order to aid Persomnel in the placement of individuals in positions
in vhich they are both medically and intellectually qualified,
3. Yisiting Nurses:

With the gradual moving of the Tech Ares to nev sites there

nave besn increasing numbers of pesople who work regularly at scme

distance from any one of our dispensaries. As a result thers has n
an increasing trend toward self-medication of ainor seratehes and
truises rather than to incur the loss of time necessary to trivol td s
dispensary for immediate first aid treatment. While the desire to gvoid
the loss of time necessary for the treatmsnt of minor injuries st sfdis-
pensary is commendable, this is not alvays to the best interests offthe
laboratory, for s neglected scratch has mors than once turned into four

or five days of sctual lost time which necessitated hospitalisation of
s patient. Tentative plans to correct this situation are being ¢
sidered along the following lines, The employment of an ex-Navy
Corpeman vho is well trained and grounded in firet aid is contesp .
This man would make regularly scheduled visits daily to all the suflying
sites such as TA=3), K Site, Kappa Site, and the sites situated on]South
Mesa, To these sites would be provided a minimm amount of first jid
squipment for minor cuts and btruises ae obviously the injuries wou

not necesserily coincide with the Corpsman's visit; howaver, on t!
following day he would check all injuries that had occurrsd since his
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previcus visit, keep a record of their occurrence, and note the pr

of the patients. Those requiring more treatment than he was abdle t
provide vould be referred to one of the dispensaries for further t
pent slthough he vould be entrusted wvith the management of those
vere doing well, In addition to his first aid duties, he could se
a very ussful function to both the Safety Group and the Industrial
glens Group for through his daily contacts he could be trained to
alert to industrial ilvgionc and safety problems as well, He might §lso
be used to instruct members of the various Groups in fundamentals
first aild, such as artificial respiration and the control of bleed
The institution of such a service to tring first sid and training
the Groups would more than justify the expense of his employment
balanced against the amount of tims lost by various employees travdling
to and from the dispensaries.

With the anticipated employment of women to work the vari
shifts at S Site, the prodlem of providing nursing aid arcund the ploex
at the S Site dispensary has arisen again, Only tims can tell vhe
tventy-four hour meintenance of a nurse at the S Site dispensary
be necessary or not. In anticipstion of this employment policy
first aid fecilities which are more adequate and ample are being
stalled in the nev Vomen's Change House. It is anticipated that
persnnel of this dispensary vill consist of a nurse, & ladborut
technician, and if at all possible, a full time doctor. The placing
of a laboratory technician st 8 Site Dispensary vill save considefadle
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ne BY taking laboratory procedures to the project rather than bring-
ing the employees into the central dispensary., In addition to S 8
this laboratory will serve GT Site, TD Site, R Site, and surroundi
(nstallations that require special ladorstory work. It is antied
¢hat the 8 Site Dispensary in addition to its program of first aid
vill taie leadership in a positive program of preventive msdicine
through education in hygiene, safety practices, mutrition, and gengral

p.nonml counselling.

With the incressed scope of the industrial medical program

the vide dispersion of the Tech Ares it will becoms increasingly dfffi-
eult for the Industrisl Medical Group to fulfill its functions of
aid, sducation, preventive medicine and research without some addi
in Group personnel, especially in the professional fields of doct
and nurses. It is hoped that the Group can aoquire two additional
time physicians and the possibility exists that high grade physic
known to present members of the Health Division may bde assigned to
Division as part of their tour of duty with the Armed Forces. Thi
vould result in the acquisition of exceptionally adle physicians
benefit to the labaratory and at the same t;- definite benefit to
Araed Services, for during their assignment hers the Army in turm
be training a group of industrial physicians aoquainted with t.ho
laritiss of atomic energy installations vhich might at a later da
be of infinite service to the Army.
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only if additional medical perscmnel is acquired by the Group vill
1t be possible for the Industrial Medical Group to continue in an acfive

pessarch Progra. Such a progran envisicns the winding up of the w
on the metabolisa of Carbonl® labeled trinitrotolusne, and instigatd
" of an investigation of the metabolism of a simple compound of considpr-
gble importance to the Lnbmﬁcu-y using the Cnrba:u‘ technique,
carbon tetrachloride. In general, the program fer the coming year
the Industrial Medical Group may be summed up by stating that the depire
of the Group is to provide incrsasing service to the Labarstory in the
fields of nedical care, preventive medicine, education and increased

movledgs through research,
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QBAP H=3, SARTY
(Roy Reider, M. S., Group Leader)

A Agcident Experisnce

puring the year 1950 the Laboratory had the most favoradle accjdent
experience in its record; this was coincident vith greatly 1nc:-ou]d
vork exposure as demonstrated by the man-hour total. For purposes|of
comparison the lLaboratory's past six year statistical summry ia given:

. e e
1945 3,036,018 20 7,599 6.60 2,

1946 3,162,468 22 26,936 6.95 8.5}

1947 2,604, ™ 2 103 8,06 0.03

1%8 2,926,110 16 239 5.50 0.0

1949 3,464,945 22 260 6.40 0.0

1950 4,413,442 15 237 3.40 0.Cps

*The high figures for the years 1945 and 1946 are due to the ardftrary
assigning of fixed lost time charges to cases resulting in a fatallty or
permanent disability. This is a nationally used standard.

**Frequency is the msasure of mmber of injuries per 1,000,000 mah~
hours worked,

sseSeverity is a measure of seriocusness of accidents and is given ps
mumber of days lost per 1,000 hours wvorked,

Fran April 22 until August 18 of 1950 the entire Laboratory
accident fyee. In this pericd 1,500,000 man-hours were vorked vithout
any disabling injuries reported., On July 3 the Laboratory had g
1,000,000 man~hours witheut an accident and this fact vas announc
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Lo the Laboratory by a letter from the Directer to the payroll 1lisf.
In this same letter vas stated the Taboratory safety policy as enujciated
py the Director,

The disabdling injuries reported in 1950 wers of the following

types:
Falling objects 2
Mechanical equipment 3
Falls 2
Struck stationary objeet 3
Electrical shock

1
Strains 5*
TOTAL 16

*One hernia not recorded statistically.

It is interesting to note above that there wers no disabling ig-

juries from either exploeives, dangerous chemicals, or radiocsctive
substances.

B. Eire Loss Experjence
Fires in Laboratory facilities during the year were from the

following causes:

Electrica) defects
Tuballey
Heating eguipment
Chemicals:
Peraffin
Ether
Polystyrens
Acid spill
Friction drive

Spontansocus ignition -2
TOTAL 15

N

[ o e O

The total loss from the above fires was less than $2,000.00, The
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piccest fire occurred when some pulystyrene insulating zmaterial waq

i‘nif,gd with a heated rod; Jdamage wvas $1,100.00,

Beginning the first week in May, 1950, widespread forest fires f~-
~yrred around Los Alamos in general, and the laboratory «ite faci'fties
p.rucuhrly. The fires around the sites were ignited by the sctii-
tiep of the CMI-Division. All the facilities of the Fire Departme
vith the help of the Security Service, the Zis Sompany, and scme
Laboratory personnel vere needed to combat the fires, The "extrend"
fire risk continued unti{l heavy rains sarly iﬂ July, For a shert

pericd some of the work of the GM(-Division had to be curtailed.

Previous to the fires some work had been done to scrape fire lgnes
around sites, After the first fires mors fire lsnes vere made and in
the remainder of 1950 the Zia Company did mich work in cleaning faXlen
timber, slash and underbrush,

Thers were two accidental explosions during the year. One at fhe
scrap disposal ground, cause unimown, caused damage consisting of
Yroken concrete slab and bent fence, but no one injured, The secord,
at Anchor Ranch West, vhen a hurdred grams of explosive in an expeji-
sental set-up detonated; damage was about $500.00, mostly in the l4ss

of a mold; two employees suffered damsged ear drums with no apparejt

disability,

C. Metor Vehicle Accidents
The motor vehicle accident experisnce for 1950 showed no appredi-

able change compared to the previous year:

- “ - 1.‘¥"\; Vo
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yesr ———Miles Mo of Accidents  Demase  Accident Reted

1950 1,566,000 98 $3,709 6.25
svunber of accidents per 100,000 miles.

There were no accidents of any significance involving vehicles
the transportation of radiocactive substances or explosives. Pers
injuries in motor vehicle accidents were few in number and minor in
nature.

Two informstion bulletins were issued to Group Leaders on motor
vehicle sccident prevention. Several cases of disciplinary astion
vere taken toward drivers involved in accidents; temporary suspensicri
of driving privileges, permanent revocation of license, and official
letters of reprimand vere used,

L. safety Irsining

In February, Gecrge Xintz, Supervising Engineer, Dallas office of]
the Buresu of Mines, gave a demonstration on combustible gas aixtures)
static electricity and flame propagation; 300 Laboratory perscanel
attended,

The program for the Indoctrination of Security and Pire Protectich
Personnel continued with field training meetings and addenda issued
pertaining to changes in Labaratory facilities,

A general safety training course vas held for monitoring po:na:nd
of Groups K=1 and CMR=12,

A series of safety "turning® demcnstrations vas held for all the

-li5 -
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(M Groups (exclusive of firing groups).
1. Perscudal

7. I. Ehrenkrans vho had been in the Safety Office since the fa]l
of 1947 resigned his position to comtinue advanced studies,

€. Austin Burch joined the Group as a safety engineer. At year|s
ond H=) vas recruiting an additional safety engineer,

A safety engineer trainee and fire protection sngineer traines pf
the Atamic Energy Commission Safety and Fire Protection Division,
santa Pe Office, spent a week each with this office in comnection with
their treining schedule.
F. Safety Comitiees

Safety camittee vork vas expanded and strengthened during the
year. The committees of the Shops Department have been doing an ouf-
standing job,

In GM-Division an autcnomous safety camittes wvas authorized fPpr
Group GM{-1, This Group and the committees of the firing groups ani
of GM{=2 and GMX=3 have been writing the operating safety manuals,

The P=Division comittee, with & Group Leader of that Division s
chairman, vas reactivated and surveyed all facilities within that
Divisien.

The W-Division annual committes surveys were conducted by the
several H-Division Groups jointly.

G. Irsvel
Group leader, H-3, attended a seminar irn January, 195U, at New Kork

UNCLASSIFIED
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yniversity in the subject, "Industrial and Safsty Problems of Nuel#r

Techno) ogy".
Sroup Leader, H-3, attended the AEC sponsored Safety Informatidh
Meeting held at the Brookhaven National Laborsatery and the Natimlﬁ
Fire Protection Association annual meeting in May, 1950.
T. E. Ehrenkranz, Safety Engineer, made a safety inspection of #.he
Los Angeles Experimental Shop in August, 1950,
Group Leader, H=3, consulted the Office of the Chief of o:-dmn%,
Department of the Army, Washington, D. C., in September, 1950,
Group lLeader, H-3, and C, A. Burch, Safety Engineer, attended '-Hte
Naticnal Safety Congress in Chicago in October, 1950, )
H. Eire Protection Engineering
The Atomic Energy Commission sponsored a program of {ire protecfjion
snginsering surveys of all AEC owned facilities. This work is bein|

carried cut in the laboratory by representatives of the Safety and Fire

Protection Division, Santa Fe Office of the Atomic Energy Commiasioy.
During the year the policy of emergency admittance for {iremen
has been under revision,
A review of the problem of watchmen service vas carried out by H-3
at the request of the Director.

1. Geners! Rengris

In July, Reuel Stratton, a representative of an association of t

of the nation's lifs insurance underwriters, visited the laboratorv Ro

evaluate laboratory jobs with respect to life insurance oremiuns, 3

-47- N
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aided the guidance and orientation of Mr, Stratton in his local
program.

The Safety Group started a program of periodic training of the
antulance drivers of the Los Alamos Medical Center to familiarise tiem
vith the roads and sites of the Laboratory,

The Group Leader, H~3, 18 scheduled to present a Colloquium on

Jamuary 16, 1y51,

At the request of the Safety Group a project wvas eqplotd by
Engineering Department providing site and road directional and 1do:]:-
fication signs for all laboratory facilities.

A standard radiation danger sign vas established and stocked foi
Laboratory=wide use,

Increased participation in J-Division vork began late in 1v50.
Tvo representatives of this Group will engage in overseas vork in 1951
in connection with J-Division activities,

Group H=3 coordinated the Laboratory participation in the Cleandip
Weex and Fire Prevention Weex programs spomsored by the Atemic Energy
Coonission,

Group Leader, H-3, is chairman of a coamittee established to rewiev
the effect of Laboratory exposures on wage rates.
J. Proposed Profects

For 1451 Group H=3 is considering the following:

l. The develomment of a "Near Incident Report® form, The varidis
groups would be encouraged to use this to repert those untoward inciflents

-‘8-
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ghat did not have any serious effects in the hope that distribution for
suc® information would be of safety value to other groups with simifar

.xpomzr.!.
2. The periodic publication, probably monthly, of an informati
nevs letter to the Group Leader 1ist. This letter would inelude acI-
dent information and statistics, description of nev safety devices,
and educational material and other data of accident prevention signi-
ficance, |
' ' I 0030815 051
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GROUP li=i. RIOMED ICAL RESRARCH

(Wright H. Langham, Ph, D., Group Leader)

A, Gepersl Changzes and Imcrovemsnts
Group H=4 is still opsrating in the reconverted unury

which became the Grour's hame in 1947. During the past year a iable
improvement in the general facilities has been sccomplished, An afdi-
tianal discarded building has been converted into an animal ecoleny
giving 2600 sq, ft. of additional floor space. An addition to M=
Building during the fall of 1950 has provided 22V egq, ft. of offie
space for the Group offices. For the first time in history of the
orcanization the administretive offices are all together. 4 telephone
swvitchboard has been installed which has greatly improved the effipi-
ency of commnications.
Plans for a nev permanent laboratcry to house Groups H«l and Hp5,
the H-Division Property and Procuremsnt Section, and the combined
Biology and Madical libraries of the hospital and the University
California received added emphasis in June, 1950, At the time ofIhil
report plans have progressed to the basic drawving stage.

Several pieces of excellent equipment have been added to the Group,
including photamicrographic equipment, micro projector, nevw count
equipment, Van Slyke apparatus, Technicom fraction cellectar, n.nd ther
smaller pieces of equipment too numerous to mentiom,

There have been a number of changes in persormel in all categdries. :

-”-
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pr. Robert E. Carter vas made Associate Group Leader. Dr. Ermest

IED

indereon and Dr. Rodney Foss wers added to the Biochemistry Secti

as Staff Members, Cr. John Storer was added to the Pathology Sect{ien
as 8 Staff Member. 1lir. Frederick Worman was added to the Radiati
Physiology Section, and Dr. Francis K, Hayes wvas added to the Or c
Section, The Pathology Sub«Section was lmutod‘ from the Radiati
Physiolegy Section and was made into a Section of its own under tt
leadership of Dr. Clarence ©, Tushbaugh.

The military contingency of the Group was supplemented through
JeDivision by the sdditior. of Lt, Col, George W. Taylor and Lt. Cq1,
Ernest A. Pinson., Malor Francis van Vesn was added through the kindness
of the Surgeon General's Office and General James P, Cooney. Dr.|William

Atchley vas discharged from the Army and left the Group to aceept|a

Fellowship at the Rockefeller Institute in New York City. 1iss Afnes
Williams left the Group to snter the University of New Mexico. ss
Molly Magee, Mrs, Betty Rogers, Mrs. Rosemary Dumrose, and Miss Virginia
Lotz were added to the Biochemistry Section. Mrs, Prances Bar and
Mrs, Joan Thrap terminated the Group.
Cr. William Ward Wainwright, who has been with the Group for fthe
past two years terminated to accept a position with the Universiyr of
Illinois, School of Medicine and Dentistry,
Cr. Lloyd J. Roth, Dr, Edgar Leifer, Irene Uhrik Boons and Gqorge
Woodward returned to the Group and participated in the summer regearch

progran.

-51-
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Dr. A. Baird Hastings returned to the laboratory during October
and spent a week working with the Group.

The present staff of Group H=4{ consists of 17 Staff Msmbers, inglu-
ding the military; 2 Research Assistants; 13 Scientific Personnel; Ld
2 Secretarial and Clerical,

During the year a cooperative venture was planned between GroupfH=4
and the Medical School of the University of Utah. Appreciable pluI
has gone into a collaborative effort on the part of Group Hed and

" Dr. John Bowers, Dean of the Medical School of the University of Utdh,
to undertake a long term chronic taxieity study of plutonium, rtdiT

and mesothorium in dogs. The preliminary plans for this collaborative
eoffort are sssentially complete at the present tinme,

Cooperation with the staff of the hospital has been encouraged.
Tvo Joint programs were undertaken during the year., One was the ley
of the metabolism of C2% labeled anticosgulants, The other, which ls

still in progress, is the study of the induction of cataracts bty
neutrons. The latter program was set up by Dr, David Cogan of H
and taken over bty Dr. John Goff of the Los Alamos Medical CQntortﬂr\:-
ing the sstting up of the experiment Dr. Cogan spent six weeks with
Group He4.

Ths general emphasis on the research program of Group Hed has
shifted toward vork of a more classified nature. A4s a result, samejof

|

the programs anticipated for 1950 have been curtailed, The cont
cooperation of Group GMI=1, under Mr., Gercld Tenmney, has eontritu
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materially to the progress of the H=i experimental program, Vuiod
Groups of P<Division have been extremsly cooperative in making avai}-
able to H=4 variocus sources of radiation. Special mention should g
to Mrs. Elizabeth Graves, of Group P={, Dr, Richard Taschek, of Gr P-3,
pr. William Ogle, of Group P-11l, and Dr. Robert Emerscn Carter, of
Group P=5. Through the cooperation of these people Group H=/ has n

able to taks advantage of the unvsusl facilities available at Los .A]:ml.

B. Appralssl of Future Croup Activitles
The first half of 1951 promises to be a rather intiﬂlting, but

rather disorganized, period for Group H=4i. The existing Internati
situation may produce changes in the military camplement of the Grogp.
York of & classified nature will undoudtedly deter progress in a ber
of our research activities, Much of the Group's activities during the
last half of 1950 have been concerned with participation in the MedfBio
progran of the fortheoming Operation Greenhouse.
The finsl planning for the new laboratory will also interfere wjth
our routine ressarch program, Additional alterstions in cur presen
facilities may be necessary in order to provide adequate space for fhe

sxpansion of other Groups of H-Division. These interferences, howeyer,
are looked upon as being part of the responsibdilities of the Group
vill be taken in stride. It is hoped that the latter part of the
will see a return to the pursuing of our 1950 research projects.

C. Ressarch and Develommenial Programs. 1920

P0130915 055 J
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a. Genersl Appraisal of Section's Activities:

During 1950 Dr. A. R. Ronzio's Organic Chemistry Secti
made excellent progress with the isotopic labeling of a mumber of ¢
pounds of blological and medical interest. The Organic Sectien re
a number of other services to the Latoratory in general through the

synthesis, purification and analysis of materials of interest to

vas work on the development of scintillation counting materials.
services have claimed approximately 30% of the time of the Organic
Section,
b. Ressarch and Development Programs Completed in 1950 tut
not Published:
1) A Study of the Condensation of l-hydroxycoumsrin wifh
Glyoxal - C. Wayne Bills, W, W, Foreman, Anthony R, Ronsio.
2) Mecro Syntheses vith Tracer Elements. XXIV. The Sin-
thesis of Bensyl Alcchol labeled with C4 - C. Wayne Bills, Antheny[R.
Ronsio,
3) Mero Syntheses with Tracer Elements, XXV. The Syg-
thesis of Guanidine Labeled with 14 - Anthony R. Romsio.
4) Micro Syntheses with Tracer Llements. XIVI., The Syn-
thesis of Cyanuric-C14 Chloride and of 2,4,6-C14-Triethyleneinino-
1,3,5=-Triazine -~ D, Lloyd Williams, Anthony R. Ronsio.
This campound involved the synthesis of cymogm-cl"
chloride, polymerization to cyumric-cu chloride followed by reactjon

sy UNCLASSIFIED

0130915 056

Io44uql L ANL




UNCLAS S

with ethyleneimine,

5) Micro Syntheses with Tracer Elements, XXI. The Spn-
thesis of Thiamin Labeled with C12 in the Thiazole Nucleus - D. llfyd

Willisms, Anthony R. Ronsio.

t
!

6) A Nev Series of Compounds Obtained by the Condenssgion
of L-hydroxycoumarin with ortho Dicartonyl Campounds - Anthony R.
Ronzio,
7) Micro Syntheses vith Tracer Elements. XXII. The fyn-
thesis of Toluane Labeled with C1% at the Methyl Group = C. Wayne [1113,
Anthony R, Ronzio. '
8) Micro Syntheses with Tracer Elements. XXIII. The
Synthesis of Acetyl Chloride and of Acetamide labeled with cll. -
D. Ilovd Williams, Anthony R. Ronzio.
c. Research ard Development Prograums Contimied from 1949
and Not Completed: '
Nene,
d. Research and Development Procrsms Started in 1950 and
Not Completed:
None.
s. Work Campleted in 1950 and Sutmitted or Published:
1) Miero Syntheses with Trscer Elements. II. The Spme
thesis of Thicurea labeled with S>° = C. Wayne Bills, Anthomy R. Jonzio;
Nuclear Science Abstracts, 4, 71 (1950).
2) Miero Syntheses vith Tracer Elements. X. The Syhthesis

- 55 =

UNCLASSIFIED

0130915 057

lo4uuq2
L ANL




of 6=Propylthiourscil - Arthur Murrey III, Anthomy R. Ronzio; Nuclpar

Seience Abstracts, 4, 71-2 (1950), i
3) Micro Syntheses with Tracer Elemsnts. II, Methyl
di(beta chloroethyl) amine Hydrochloride (Nitrogen Mistard) and Mefhyl
Bromide Labeled with CX4 = W, W, Foreman, Arthur Murray III, Antha[y
R. Ronsio; J. of Org. Chem., 15, 119=22 (1950).
4) Micro Synthesss with Tracer Elements. III. The 8[:-
thesis of Thiourea Labeled with S°° and of Thicurea Labeled with Cfé -

C. Wayne Bills, Anthony R, Ronsio; J. Am. Chem., Soc., Dec., (1950)
5) Micro Syntheses with Tracer Elements. IV. The Syhthe-
sis of Hexestrol labeled with Tritium = D, Lloyd Williams, Anth R.
Ronsio; J. Am, Chem. Soc., Dec. (1950).
6) Beta-Iododiethylamine Hydroiodide - C, Wayne Billg,
Anthony R. Rensio; Nuclear Science Abstracts, 4, 227 (1950).

7) Micro Syntheses vith Tracer Elements. XIII. The Y-
thesis of Urea labeled with N*° = D. Lloyd Williams; Muclear ScioI:
Avetracts, 4, 227-8 (1950).

8) Micro Syntheses with Tracer Elements. IX. The Syn-
thesis of Dicoumarinyl Acetic Acid Ethyl Ester Labeled with C14 -
C. Wayne Bills, Arthur Murray III, Anthony R. Ronsio, LADC=796,

9) Micro Syntheses vith Tracer Elements. XIX., The (xi-
dation of CX4 Methanol to C1% Pormic Actd - Arthur Murray III, Anr
R. Ronsio, LADC=797.

10) Micro Syntheses vith Tracer Elements. IVIII., Thq

oy
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Synthesis of Yormaldehyde Labelsd with C14 of High Specific dctivity - t

—

Arthur Murrey III, Anthony R. Ronzio, LADC-778,
2. Bicchenistry:
a. General Appraisal of Section's Activities:

During 1950 the Biochemistry Section continued toxico
cal studies of radicactive and non-rsdicactive substances of spec

concern to the los Alamos project. Among mich substances were pl
niwz, tritium, americium, and CM labeled TNT. Pundamental inves
gations of the effect of radiations on ruclein acids wers cantinu
Matadolic studies using c”‘ l1aheled orgaric compounds wers und
and some of the studies completed and published.

Dr. Jean Sabine joined the Group and initiated ltudi.# of
the effects of radiation on certain enzyme systems principally chdlin-

esterase,

Dr. Rodney Foss joined the Group in December, 1950,
began to initiate studies of the effects of antimetabolites on th
biological effects of ionizing radiation,

Miss Agnes Williams resigned from the position of sutgh
radiographic technician and was replaced by Mrs, Julia Wellnits,

b. Research and Development Programs Completed in 1950 bur-
Not Published:

1} Relative Metabolism of Americium and Plutonium =
R. E. Carter, Marion Corson, Verda Strang, Ogden Johnson, and Theojore
Trujillo. |
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2) The Metabolism of C14 Labeled TNT - Robert Grier srd

Norma lanter,
3) The Metabolism of Urea Labeled with C14 = A, Baird
Hastings, Betty Rogers, Molly Magee.
4) Cholinesterase Activity of the Blood of Dogs Subjecfed
to Lethal Doses of X~-radiation = Jean Sakine, J. W, Howland.
5) Antiecholinesterase Activity of Tributyl Phosphate -
Jean Sabine,
¢. Research and Development Programs f!ontimxd from 1949
and Not Completed: |
1) Effect of Radiation on the Physical and Biological
Properties of the Pneumococcus Transforming Principle - Virgil Koenjg,
Jazes Perrings, Louise Muenning.
d. Research and Development Programs Started in 1950 and
Not Completed:
1) Effects of Acute X-rediation on Cholinesterase of
Erythrocytes of Rabbits - Jean Sabine.
2) Cholinesterase of Erythrocytes of Persons Chronirally
Exposed to Rediation = Jean Sabine.
3) Cholinesterase Studies of Patients with Conditions
Associated vith Bone Marrow Impairment - Jean Sabine.
L) The Absorption, Distridution and Excretion of Tritigm
by Man and laboratory Animals - Ernest Pinson, E. C. Arderson.
5) Effect of Radiatien on the Physical Properties of
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Pneumococcus Nucleoprotein « Virgil Koenig, James Perrings, louise
Muenning.
¢, Work Completed in 1950 and Submitted or Published:
1) The Distritution and Excretion of Plutenium Adminis=
tered Intravencusly to Man « Wright Langham, Payne Harris, R, E, Card
tar, T4=1151,

2) Studies on the Mstabolism of Thiocurea, I. Distribu
tion and Excretion in the Rat of Thiocurea Iadeled with Radiocactive

UNCLASSIFIED
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Sulfur = John Sctulman, Richard Keating; J. Biol. Chem., 183, 215 (1§50).

3) Clinical Evaluation of Dicumarinyl Derivatives with
Mataboli~ Stdy of the Radicactively Labeled Anticosgulants in Animals
Eric Hausner, C, L, Shafer, Marion Corson, Ogden Johnson, Theodore
Trujillo, Wright Langham.

4) The Identification and Relative Distritution of the
Mataholites of Radioactive Nicotinic Acid and Nicotinamide - Edgar
Leifer, ".. .1, Roth, D, S. Hogness, Marion Corson.

5) Metabolism of C4-Nitrogen Mistard by Leukemic Mice
(in collaboration with Southern Research Institute).

6é) The Effect of Cathode-ray Radiation on the Decomposi-
tion of Clé-omand p-amincbensoic acids (in collaboration with Pood
Technological Laboratory, M. I. T.).

7) Excretion of Tritium by Ilumn Subjects - E. C. Ander-
sonn, Ernest A. Pinson, LAMS=1099.

8) Method for the Prevention of Leaching and Chemical
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Fogging in Nuelear Track Autoradiography - Agnes I. Williams.
3) Cholinestersse of Erythrocytes in Anemias - Jean Sadlne,
10) A Device for Repid Fitting of Data to Two Mass lav
Disassociation Curves Applied to Enzyme Reactions - Jean Sabine,
11) The Use of Isotopic Nitrogen in a Study of the Conv+~
sion of J«Hydraxyanthranilic Acid to Nicotinie Aecid in Neurocspora -
Edgar Leifer, Wright Langham, J, F. Nyc, H. K. Mitchell; J. Biol,
Chem., 184, 589 (1950).
12) Studies on the Metabolism of Thiourea, II. The
Metabolic Fate of Thiocurea in the Thyroid Gland - John Schulman; J,
Biol, Chem., 186, 717 (1950).
3. Rediation Physiology:
a, Gereral Appraisal of Section's Activities:

The Radiation Physioclogy Seeticn under Dr. Robert E, C
has completed a detailed seriss of studies on the quantitative re
tionships between radiation dosage and organ weight loes in the

that spleen and thymic weight loss may actually be used as a diol
dosimeter capable of determining radiation dosage to an accuracy
plus or minus 10 per cent. Using this dosimeter, they have been
to study the biclogical responss of mice to 150, 250, 1,000,000
2,000,000 XV xerzys. This method has been developed for use in
Med=Bio program of the fortheaming Greenhouse Opsration to me
the biological effects of the neutrons and gamma Tays emitted by
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stomic detonation. They have studied the biological effects of 12
aillion volt gamms rays produced by the Betatrom, the relative effect
of slow neutrons from the “Water Boiler”, fast neutrons from the Cock{
croft=dalton accelerator, and other types of radiations peculiar to
or available at Los Alamos,

Dr. Wainwright, in coopsration with meabers of the Dental
Staff of the Los Alamos Medical Center, completed a series of studies|
of the penetrations of dentin and enamel by cléoiadeled ures, clé.
labeled acetamide, and other radiocactive substances, With the termid
nation of Dr. Wainwright these studies vere completsd and have been
dropped frcm the research program of Group Hedo

b. Ressarch and Development Programs Completed in 1950 tut
Not Published:

1) The Texicological and Hematological Effects of Plutopium
and Americium Administered to the Rat - R, E, Carter, Verda Strang,
Petty Busch,

2) The Measurement of the Gamma Rsy and Neutron Componehts
of the Radiaticns from the Los Alamos "Water Boiler® - P, S. Harris,]
James T, Brennan,

3) Hematological Changes in Humans Chronically Exposed
to Lov lLevel Gamms Radistion - R. E. Carter.

L) Splenic and Thymic Weight of Mice as & Biolegicli
Indicator of Radiation Effectiveness - R. E. Carter, P. 3. Harris,

ST UNCLASSIFIE]

00130915 063

1044498 L ANL




UNCLASSIFIED

¢. Research and Development Programs Continued from 1949
and Not Completed:

1) Occurrence of Bi-nucleated Lymphocytes as an Indicatipn
of Radiation Exposure of Humana and laboratory Animals - R. E, Carter
Fred Worman, Verda Strang, Phyliis Sanders,

d. Research and Development Prograas Started in 1950 and

Not Campleted:
1) Splenic and Thymic Weight Decreass of Mice as an
| Indicator of Plological Effectiveness of Different Kinds and Differept
Energles.

2) Effect of Radiation on the Water, Nitrogen, Sodium,
and Potassium Content of Mouse Spleen and Thymus.

3) Measurement of the Neutron and Gamms Rey Components
of the Radiations from the Los Alamos Reactors.

e. Work Completed in 1950 and Submitted or Published:

1) The Effect of Vitamin By, on the Lenukopenia Induced
by Radiation - R, E. Carter, Betty Busch, Verda Strang.

2) Rapid Diffuse Penetration of Intact Enamel and Dentin
by Carbonlé-Labeled Urea = W. W. Waimright, F. A, Lemeine.

3) Time Studies of the Penetration of Extracted Human
Teeth by Radicactive Nicotinsmide, Urea, Thiourea, and Acetamide,
I. Diffuss Penetration from the Enamel Surface, = W. ¥, Wainwrighy.

L) Time Studies of the Penstration of Extracted Human

Testh by Radicective Nicotinanmide, Urea, Thioures, and Acetamide.

- 62 -
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II. Penetration of Dentin from the Pulp Chamber - W, W, Hainwrightﬁ
H, #. Belgorod.

5) Rapid Diffuse Penetration of Intact Enamsl and Dmt#n
by Carbon % lateled Ures - W, W. Weinwright, F. A. Lemoine.

6) Pathways of Enamel Penetration and Tests of Impregnd-
63,65 110,111
]

Plutoniun?>?, Palladiuni®?, Todinel?l, and Copper™

tion with Radicactive Salts of Caleiun®’, Zine , Silver

=Y. We dainwriknt,
7) Effect of Acute Dosss of Z-rays on Splenic and T c
Weight of CF=1 Female Mice - R, E, Csrter, P. S. nu-ri-, J. T, Brerhan -
TA=1075.
4L, Redintion Pstrology:
A, feneral Appraisal of Section's Activities:

The Radiation Pathology Section has concerned itself with

a number of problems among which is a study of the pathclogy of acyte
bteta radiation burns, An attempt has been set up to praduce stand

beta radiation burns on rats, thereby permitting the secreening of
large number of potentially therapeutic agents. The respiration,
healing, and biochemiatry of beta radiation burns have slso deen
studied during the past year. Amcng the other studies pursued by phis
Section vas a continuation of the use of x-ray to determine the otie
and intermitotic times in normal and melignant rat tissues. Othes
studies have been in progress vhich have direct bearing on the ‘m#.o
and chronic effects of ionizing radiation on an{msl organisms,
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b. Research and Development Programs Completed in 1950 but

Not Published:

The following projects were completed and are in the pro-

"ecoss of being written up:

1) Acute Radiation Burns. I. Pathogenesis of Dermal

purns Following Various Amounts of Beta and X-rediation < C. C. Lush~

beugh, John Sterer, Francis van Veen.

2) Acute Radiation Burns. II. Histopathologie Study

the Ability of Beta Irradiated Rat Skin to Undergo Fivroplasia - C. §.

tushbaugh,

3) Acute Radiation Burns. III. Changes in Vater, Fat,

and Protein Content of Beta Irradiated Rat Skin - C. C. Lushbeugh,

Dorothy Hale.
L) Acute Rediation Burns. IV. The Respirstion and Gl

colysis of Rat Skin after Exposure to Beta Radiation = C. C. Lushu]; ’

Dorothy Hale, Frances J. Thrap.

5) The Use of X-ray and Nitrogen Mustard to Determine the

Mitotic and Intermitotic Times in Normal and Malignant Rat Tissues

Riehard ¥Widner, John Storer, C. C. Lushbaugh.
c. Research and Development Programs Contimied from 1949 apd

Not Completed:
1) The Effect of Beta Rediation on Varicus Ensyms Sys§ens

of Rat Skin,
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d. Research and Development Programs Started in 1950 and Noj
Completed:

1) Sereening of Selected Agente for Prophylaxis and
Therapy of Burms,

2) Effect of Body Tempersture on Radiation Damege and
its Relation to Anoxia,

3) Effect of Rediation on Blood Vessels in the Rabbit
Zar Chanber and the Vascularized Cornea of the Rabbit.

L) Effect of Pituitary Hormomes on Radistion-induced
Testicular Atrophy.

5) Relation of the Incidence of Prolonged Mitotic De-
pression in Skin Biopsies to X-ray Mortallity.

6) Therapy of Experimental Tumors with Radio=gold.

7) Effect of Shielding Ectopic Rone Marrov on Surviva
of Rats Following Radiatiom.

8) Studies on the Mechanism by which Spleen Shielding
Induces More Rapid Marrow Regeneration Following I-radiation.

9) Comparison of the Life Spen of Leukemic Lymphocyt
vith the Life Spen of Normal Lymphocytes to Deternine Vhether or Iot
Leukemia is a disease of *Overproduction® or "Underdestruction®.

e. Work Campleted in 1950 and Subtmitted or Published:

None.
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(Harry F. Schulte, M. S.y Group Leader)
A. Senersl Discussicn
The preparsticn of an anmual report of the Industrial Hygiene
Group is not a simple matter. Space is necessarily limited and ome
is faced with the dilemms of concentrating on a fev relatively spec-

tacular investigations or attempting to crowd in a fev words about

everything done during the year. Either approach gives a false o8~
sion of the work of the Industrial Hygiens Group at Los Alancs. ther
difficulty arises fram the fact that the work of this Group is tied in

very closely with the work of the entire Los Alamos Ladoratory and jvith
the rest of the Health Division {n particular. The reader rust reglize
that many of the activities described in this report are really cojper-
ative efforts, For more details on the vork of the Group, referente
should be made to the monthly reports. '
A rereading of the 1949 Anmual Report revsals that the sectior] on
the future prograa in that report i{s a surprisingly accurste pictyre
of the vork of the Group during 1950. In that section four main Jines

of program development were anticipated: 1) expansion of work air
pollution and air cleaning; 2) examinations of plans for nev con
struction; 3) a greater variety of substances requiring investigption;

and 4) 4ncreased emphasis on health sducation. These have constftuted
the main trends in the 1950 progran, although very little of the fegular
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work previcusly undertaken has been discontinued. In fact the oute

standing feature of the year has been the great increass in the ameun
of vork undertaken. The number of samples of various sorts collected
snd analysed offers an index, but only an index, of this development,
1170 samples were collected by the Field Section, and 6760 samples
vere analyszed by the Laboratory Section. In addition, 56 units of
various sorts were calidrated for air flow and 145 hoods studied for
ventilation characteristics. The variety of the samples handled is
even more impressive thm their number. That these results have beer
accomplished without an increase in personnel is an indication that
the development work on equipment and techniques of the previous yeaj
vere sound,
B. Prograx Exazples

The following paragraphs cutline examples of the type of work
carried on, There is an cbvious unfairness about this approach linc#
other examples of equal importance could be cited were it not for
space limitations., In citing such sxamples the emphasis, in scme cemes,
is on the arsa vhere the investigations are made and in others it ig on
the material studied.

1. Shepe:

A complete industrial hygiene program vas inmaugurated in HT

Shop sarly in the year. The successful application of the fluoro~
photometer by the laboratory Section permitted regular analyses of
urine samples from all uranium workers. This also permitted the
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Field Section to make & comparison of the counting methed with cheat
analysis for quantitating filter paper samples of airbdorne dust. As
result, 1t wvas possible to corrslate air concentrations of uranium wi
urinary excretion to a limited degree. The polishing cperation wvas
quickly singled ocut as the source of most overexposures to uranium

oxide dust and 4ry polishing wvas eliminated entirely for this reason.

Careful studies wers made of all operations in HT Shop and, through
_ the cooperastion of the operators and supervisors, the trend of air anp
urine c&xcontrttim has been consistently downward, A cut-off sav
vhich was installed without prior study produced extremely high con-
centratigns which vers brought under control by the use of sxhaust
ventilation.

In V Shop & thorough study vas made of the beryllium hasard,

This was then followed by frequent rechecks. Here again the adopti
bty the Laboratory of s satisfactory method for the mnalysis of beryJium
in air samples enabled the Field Section to carry cut these investiga-
tions. The results demonstrated that the well-designed enclosing=type
hoods which had been installed vers operating in & manner to preven

the escape of beryllium dust into the work area, Lead exposures e
investigated in the Poundry, and in the ¥W=3 Machine Shop air u-pzl
were collscted and analysed for cerium and volfranm,
2, Siges apd TU Buildings:
In the enriched uranium ares studies on the concentration

uranium dust vers undertaken at & time vhen exhaust ventilation
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being installed. The results were very useful in demonstrating that
the exhaust ventilation wvas necessary and was successful vhere Propery
designed and installed. In several cases the results also pointed td
deficiencies in the ventilation equipment which were then remedied.
In the normal uranium ares the need for exhaust ventilation on the
furnaces wvas demonstrated and is now in the process of completion.
The importance of good housekeeping was slso shown by means of air

sanples. There is still a nud-far further studies on such operatiogs
as rolling, forging and extrusion, btut these operations are still dejng
vsed only to a very limited degree and fev samples have been taken a
yot. The determination of uranium in urine has also been applied in
this area., Thorium, arsenic, thallium, and beryllium vere also used
in Sigme Building during the yesar and studies were undertaken in ad-
vance of their use vhich enabled operstions to be cerried on without
hazards. Ventilation studies have been particularly valuable in thiT
vork.

In TU Building progress has been scmevhat irregular. IFrom
time to time consideration has been given to the immediate construction
of & nev building vhich would incorporate many of the improvemsnts pre-
viously shown to be necessary. Air samples and particle size ltudil
have shown this tuilding to be one of the worst from the standpoint bf

dust production. However, the briquetting operaticn has been
from Los Alamcs ocmpletely and a study is still in progress on the
maining dust producing operations, In gemeral, improvement aleng th
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At the beginning of 1950 a successful effort was mede to s
complete coverage of the entire S Site area with the memthly urin
sis program and these samples were taken an! analyzed at nonthly
vals for a period of six months. The results wvere then revieusd
Dr, Lemuel McGee of the Hercules Powder Company, a consultant to
Heslth Division, and it was decided then to abandon the urine pr
for the immediate future. The results obtained were of considera}le
use in locating areas requiring further study btut were not of suffi-
cient value from the standpoint of information to be gained about]an
individual, When the urine program was dropped incressed emphasip was
put on air sampling and the mumber of such samples has been stead
creasing. By the close of the year all operztions producing exc
dust had been brought under control, Beecause of the constantly
i~z conditions, howsver, continuation of routine air sampling w
necessary, Increased attention was also given to the probdlem of
Here again the ability of the laboratory to snalyze tamples for
material permitted sccurate estimites to be madse of air concen
and no seriocus hezards fram this scurce have been found to date.

Construetion work on new buildings in the S Site area ha

vlans for this construction, The health progrem was sxtended tq in-
clude GM(=2 installations at S Site and Anchor Ranch and GMK-l
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at CT Site, Carbon tetrachloride bveirg used extensively hv GM(=2
presented a number of serious problems Auring the yesr, These he
i haar breught under rontrol to a large degree and the use of less tdxic
materials as a suhgtitute is being actively investigatad bty CMX-2,
Mononitrotoluens, another new substance, still presenta soms diffi;

culties lurgely due to its intense unpleasant odor in very minute

concentrations., Improved ventilation is being provided in many lcﬁa-
tions at S Site and Anchor Ranch,

L. Raphthalene:
Becavse large nuantities of naphthalene were being handled] by

(Ml=5, it was necessary to develop an analytical methad for the id
and accurate determination of this contaminant in air. This meth

was developed by the Laboratory Section and a large number of air
samples have been collected during the handling of both the dry pgwdered
and molten naphthalene. Another exposure resulted fram machiningjof
large crystals of naphthalens, Recommendations were made for thejproper
ventilation of these exposures and concentrations were brought daLn to
levels not considered hazardous. HKowever, toxicological data on fhis
material are still very meager and further information would be u?cml.
5. kaste Disposal:

The developments in the field of liquid waste disposal

largely outside the Industrial Hygieme Group. A Working Group-or

' wvaste dispossl, composed of representatives of all of the varioug AEC
installations throughout the country, was organized during the
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and a member of the Industrial Hygiene Group was appointed to this
Working Group and has participated in its several meetings. T:» Grd

L7
o

in the AEC studying waste disposal at Los Alamos has been separated
from the Sanitation Section and set up as a separste unit and has

developed an active program. The plant for handling Tech Area lig
wvastes wvas put into operation at the close of the year., In the fie
of airborne vastes the Industrial Hygiene Group has been particular]y
active, Some assistance has been given to CMR-Division in studies
effluents ﬁﬁn the DP West stacks, Detailed studies wvere made on
of the air cleaning units at Sigma Building and it is planned ¢that

sventually all stack effluents will be brought under continuous ey

cr checked at regular intervals, An {ncinerster for handling combystible

solid vasts is in the process of constiruction and plans are being )
by this Group for an extensive study of stack effluents of this ingin-
srator., This has necessitated considerable development work on ingtru-
ments and techniques.
6. DRissster Planping:
A considerable anmount of time was spent by members of the Eroup
in cooperation with representatives of other Groups on the subjecy of
disaster planning. Particular effort vas directed toward plans fdr
dealing with an emsrgency that might be created by the accidental
destruction of D Building. The Group also assisted in equipping #A
smsrgoncy vehicle for use at Los Alamoe,
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7. Heod Survey:

Because of the nature of the activities of the Los Alamos
lLaboratory there are a very large number of exhaust hoods of varioud
types in operstion here, A survey of all such hoods has been under:
taken but wvas still only about cne~half complete at the end of the

year. Seversl hundred hoods still remain to be studied and the resjlts
to date indicate that there are a large number of hoods which provige
insufficient ventilation for the operations bdeing carried on in the
These hoods give an entirely false sense of security t§ the _opout ]
and recommendations are being made for their improvememt.
C. Ravelopment Werk

A considerable amount of development work has been undertaken
the Laboratory Section., The procedures used in the laboratory ucTn

various stages of development, ranging from those in which a great

deal remains to be done to those considered satisfactory and inr

uses. A numbder of procedures have been moving toward the latter claps

during the year. The dstermination of tritium and uranium in urin
and the determination of naphthalene in air are in this category.

Studies on the determination of curium and actinium are still in-t
sarly development stage. Work on the determination of enriched u
in urine,vhich was dropped early in the year due to pressurs of :
vork,vas resumed later and definits progress is being made. A ¢
able number of nev laboratory procedures have been undertaken dur
the year. These include analyses of samples for beryllium, barium
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asrcury, cadmium, lead, therium, ocerium, volfram, bismuth, fluchh#
arsenic, urenium, redium, toluene, and cyanides. Improvements have
been intreduced into the plutonium method and its aseociated cam
technique with the result that backgrounds have been reduced comsider-
ably and the significance of low counts has been appreciadbly

This vork vas undertaken in crder to meet proposed nev tolerance
for plutonium, Toward tha close of the year, s beginning wvas made
the exchange of samples vith other laberatories in order to provide
check cn analytical msthaods,

In the Field Section there has been considerable ewphasis on
equipment development. A mmber of modifications bave been made on
the Filter Queen to permit its use for industrial hygieme purposes.
Tvo types of comtimious recording samplers for alpha emitters have
been developed in collaboration wvith the Electronics Section of
Group E=1, These are still in the early stage of development tut
seen capable of giving very ussful data. Sintsred pla*inum discs afe
being tested for use vhere samples mst be collected at high temperp~
tures. These will have partioular value in studies made on the in-

cinerator or other stacks vhere hot or corrosive gases must be .
The silica gel methed for sampling of organic solvents has been intro-
duced and is being used routinely in s mmber of locatioms, Where
stack sampling is carried on every effort has been made to take isg-
kinetic samples and considersble vork has been devoted to the modiffi-
cation of instruments to permit such sampling.
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A number of talks vers given by members of the Group during the
year., A paper on DIDUSTRIAL HYGIENE MANAGEMENT OF URANIUM EXPOSURES

was presented before a session of the meeting of the Medioal and
Laboratary Directors of the AEC. A talk on DISASTER PLAXNIIC wves
given before the combined meetings of the Misscuri and Kansas Public
Health Associatioms. Talks on THE DETERMIKATION OF RAPHTHAIENE V
IN AIR; SAMPLING PR RADIOACTIVE DUSTS; and DETERMINATION OF THE PARY
TICLE SIZE OF RADIOACTIVE DUSTS were presented st the meeting of the
Rocky Mountain Section, Amsrican Industrial Hygieme Associstion, A
talk on METHCDS OF SAMPLING FOR TOXIC MATERIALS was presented befare
the Los Alamos and Santa Fe County Msdical Societies. The talks gi
atmnoeblbnuaSntim-ouumummuofbmuI
pared for publicatiom,
E. Changes in Perecanel aad Fagilitiss
There has been no incresse in professicnal perscmmel in the Induge
trial Rygiene Group during 1950, One clerketypist has been added to
the office and one part-time employee has been added to the Health
Pass Ward, An additional field engineer vill join the Group at the
close of the year., The Labaretory Section's quarters in ML Building
have besn enlarged tut are slready crowded vith equipment sines the
variety of nev procedures added means that quiplntmtr-.t:;ut
up even though it is used relatively infrequently. This results in
very high ratio of space to persormel but it cannot be avoided if '.h[
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Group is to be prepared to handle problems as they arise. The Mrl
of the Field Section have not expanded apprecisdly during the year.
The Health Pass Ward has been noved into a different btuilding and ndw
has somsvhat more adequate facilities, A mmber of nev items of

squipment have been added during the year. These include an Alncr

therno-anemcomster and a pitot tube for sir flow measurements, a hig
volums sampler, several Filter Quesns, and three nev cascade impasctdrs.
A polarigreph, tvo fluorophotometers, an L. R, electroscope, and a fev
low background counter have been added to the Laberatory.
F. Duture Frogrey

An accurste forecast of next year's program such as vas provided
in last year's report is extremely unlikely as it 1s difficult to -
dict at this time because of the present emsrgency situation. It :].
quite likely that air pollution and air cleaning vork will contimue
to increase along the lines previously cutlined. Soms studies on ajr

cleaning will be undertaken in coopsration with the Air Cleaning la
atory at Harverd University. As long as the building progran on Sogth
Mesa continues, the Industrial Hygieme Group will mintain active ig-
terest in all plans for ventilation and for other measures for the
control of hasards there. It is likely that a large mumber of plang
will eguin be reviewed during the coming year.

Another possidble line of development will be that of unitﬁn« to
the Santa Fe Office of the AEC in dealing with industrial hygiene
problems at other sites than Los Alamos. How this is to be handled|is
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stil] unsettled, In addition last yesr the Greup underteck to giv#
assistance to the U, S, Public Kealth Service during its survey of
hasards ineident to uranium mining and milling on the Colorado Pla .

This study wvas not yet complete at the end of the year and will propadly
be recpened vhen weather conditions permit in the spring.

The Industrial Hygieme Group vill cooperats to the fullest \4
in the vork of the laborstory on its Veapons Test Program. The -
tude of this wark and the extent to which the Group vill be invol
is atill somevhat in doubt at the close of the year tut it now
likely that this vill constitute a major item in our 1951 program.
G. Perscmnel Facilities and Equitmant Nesds

Should the Croup becoms extensively involved in the weapcns tesd
and the civilian defense programs, some expansion of persommel will

be necessary. RMurther expansion of the Los Alamcs Seientific La
tory and extensive vork in other plants under Santa Fe Operations ice
will also necessitats additional persomnel., Both field and laborat
vorkers will be needed, although an exast estimate of the number ot
be made at present. The space facilities of the Group are novw very
inadequate and will limit persormel sxpansion. Both the Field Sect
and the Laberatory Section are extremely orowded tut every o!'fort'
be made to utilisze existing facilities sinoce plans are progressing
rapidly for the construction of a nev bullding to house this Group
aleng vith Croup H-{, It may be necessary to provide some special
tenporary facilities to taks care of additional needs as they arise,
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In particular, the Pield Section needs a place to set up a dust r.
Instrument development which 1s likely to be accelerated is impossifle
without a place to test sampling equipment under controlled econditidns.
The necessity of maintaining extremsly lov beckground conditions in
Building and Q Puilding eliminates these as possible places to set
a chamber even if space were available, The equipment needs of the
Croup for the next year sre not large if only the regular progran of
the Laboratory is considered. However, the Weapons Test Prograa
sents an entirely different picture from this standpoint and it is
likely that there will be a consideradle increase in the nulhtr of
pleces of squipment required.

This Annual Report is written at a difficult time, The 1uhnv.rx+1
hygiene program is an integral part of the Los Alamos Scisntific

Laboratory and as such its immediate future is being decided els .
Whatever the decision, the Industrial Hygiens Group will endesver ¢
give its best efforts to the aim of the elimination of loss of wor
times due to preventable causes and to the fullest conservation of
hman resources.

HCLASSIFIE!

N p—

1044515 LANL

~1/7



