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ANNUAL REPORT
1950
HEALTH DIVISION '

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

After reading the individual reparts of the five Group Lead
the suthor of these introductory paragraphs is strongly tempted
omit an introduction altaogether to insure the reading of the ent
report. Only by a careful reading of each section is it possidl
obtain a clear picture of the broad scope of work carried ocut by
Health Division., Such a perusal, however, would fail to give th
reader a true picture of the way in which the Division opsrates, | It
is doubtful if in any Division in the Laboratory are the divid
lines between variocus Groups any less distinct. This same fact
mentioned in the report covering the sctivities for 1949. As th
aonths go by it becomes increasingly obviocus that the elastic or
ization of the Division is properly designed to permit the colla
tive effort necessary to solve the problems of the Division as
arise, |

Prom time to tims during the past year it has been necessary o

prepare statemsnts 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 Laboratory workers and the assurange

to the laboratory that the staff is physically able to put forth 1
maximun effort. Much of the work of the laboratory is of a suffi-
cliently bisarre nature, often dealing as it doss 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 ressarch and development. This is particularly obviocus
the work of the Industrial Hyglens Group. The Los Alamos Sclentif

Laboratory, hovever, is an installation of such unique ehnriot.or
with such unusual equipment that common sense demands the inclusi
of a properly limited program of basic research., Such & program
of course, be in proportion to the rest of the Division and the la
oratory as a whole, It so happsns that there are enough 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 trouble in selecting prodlems for attack., The st
on beta ray burns, for example, is one of more interest to Los A

than any other installation in the AIC, By the same token, the st
of radiation cataracts vhich has been prinecipally supported by H<D

ision although sponsocred by the Los Alamos Medical Center is logizl:ly

carried cut here because of the availability of the reactors and
equipment essential to the work.
The year 1950, with the cutbtreak of the Korean War and the
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resnlting deterioration in the International situation, has had i}s
effect on the Division, No directives or requests wvere necessary|to
step up the tempo of the Division's work or to intensify the eff

along orogrammatic lines., The most noticeable change was the 1dIi-
fication of all Groupe in the Division with various phases of the
test program, Certain research programs were abtandoned and certajn
routine work had to be curtailed in favoer of work preparstory to

Operation Greenhouse, At the close of the year the Division was
bit surprised to find itself accepting full responsibility for th
radiologic safety progranm at Operation Ranger. This latter projept

i3 of more than passing interest, marking as it did the first ¢

such a program had been entrusted solely to members of the lLab ory's
own staff, 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 outside assistance in protecting the operations of the lLab 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 fracj 114
to 127, All Groupi in the Division shared in this increase. In
addition to the nev positions created, 3, terminating workers wverp
replaced with nev employeez; in no instance do we feel that good

material has been replaced with samething poorer,
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B. Group Activities
A btrief mentiom will be msde of the ocutstanding highlights in

each Group. It should be borne in mind that more often than not

senbers of other Groups mede valuable contributions to the indivi
W.

1. greue H-l. Radiclogic Safety: Nev assignments of office
laboratory space greatly improved the efficiency of the staff and

provided more adequate spece for the work to be dome. The routi
vork of the Croup wvas considerably extended by the inclusion of
monitoring respansidilities for the Radiographic Group, GM(=1,
also for Omega Site. The Monitoring and -Biophysics Sections
on an intensive study of various film badge techniques. Monitor
sctivities extended as far as Camp Hood, Texas, and the Naval Pr&vm
Ground at Dahlgren, Virginia. The program of Work Order Monitorjng

has becone established on a routine basis with one man assigned
sentially full time to the Engineering Department to advise reg
radiation and other hasards in any work to be done., Even a
reading of the report of this Group indicates the wide and vari
scops of the work performed. It doss fail to give a clsar pict
of the very intensive and valuable work carried cut in preparetfon
for Operation Greenhouse,

2, Groye H-2, Industrial Madicing: The increased vay in
menbers of the laboratory staff avail themselvea of the service

Group He2 is in itself a clear indication that University work
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The large number of physical sxaminations carried cut for a varigty

of ressons, howsver, indicates that the members of this Group
vaiting for business to come to them; they are going out looking
it. Of particular significance are the routine studies carried

on all workers in certain arsas, such as HT Shop and S Site, H
we have an excellent example of a cooperative venture in vhich
Group He2 was Jjoined by representatives from H-l and H-5, and

they also received the wholehesrted collaboration of the Diviasi

and Groups under study,
3. Group H-3, Safety: Here the record certainly speaks fo

not
for

put

re

it

self, In spite of the greatly increased number of man hours w
in the Laboratory the total mmber of lost time accidents was

lowest in the laboratory's history; the frequency rate was the
in the laboratory's history; and the feverity rate lower than

vear except 1947. The severity rate actually is sc low that {
be very significantly affected by pure happenstance. The exce
of the record, however, is not happenstance. The intensive v

the membters of the Safety Graup in indoctrinating members of tHe
Department and Security Service, in carrying out detailed fire
tection surveys, and in their frierdly cooperation with indivl
Divisiors, Croupe, and Sections have laid the groundwork for t
record., The Safety Engireers themselves, however, would be th

to point out that equally important has been the wholehearted
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record much as has been compiled can only result from videspread
safety conscicusness throughout the Laboratoery,

4 Groyp H=4, Rigmedical Research: A casual glance at the de:
talled report of this Group might give the impression that the -
all program of the Group is somevhat scattered and uncoordinated, |On

careful re-examination it will becoms evideat that the various
programe basically represent a broad attack on problems related t
the Mological effects of ionizing radiation and possible methods|of
ninimizing or treating radiation injury. Los Alamos, of course, ﬁu
a heightened intersst in both alpha and beta rediation and this
interest itself automatically influences the selection of ruu.rcH-.
programs, It is devoutly to be hoped that the biomedical ressardn
program at Los Alamos 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 sc that staff members are atle to selfct
these probleze voluntarily and apply the methods and principles pf
basic research to thea,

Plans for the construction of a nev laboratory tuilding
well under way and it is hoped that actual comstruction can be od
within the coming calendar year, .

One program o be undertaken during the coming year was|[little

more than hinted at in the Group report, This refers to the

-7-
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cooperstive 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 1s to te a long term study lasting prodably as
long as ten years, using the dog as the experimentsl animel, Hadlsuch
a study been started five years ago much of the present uncertaingy
concerning the toxicity of these elemsnts would no longer exist., |The
study, under the oversll supervision of Dr. John Bowers, sheuld prove
of utmost significance and the staff of Group H=4 is participating in
full partnership,
Also of unusual significance have been the studies 'cl.rri*
out during the year on the toxicity and toxicology of tritium,

5. Group He5, Industrial Hygiene: It is doubtful if anywherp in
the country there exiats an industrial hygiens organization whicl is

confronted with as many dizarre prcblema as those arising here a

los Alamos, In his report, the Group Lesder has pointed out 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; ¢) investigation of nev materials; and 4) increasing
on health education, These aims, it should be remembered, are qyite
aside from the normal and routine program of air sampling and s
analysis carried out by the Group. In the early years of the Prgject
Industrial Hygiene as such just didn't exist. Today it is recoglized
as one of the most vital parts of ocur program, Some of the statistics

of the Group alone give an indication of the amount of work undeftaken,
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sarples is a creditable record in itself. The study of one h
forty=five hoods for ventilation characteristics, the complete] survays
of HT Shop, V Shop, Sigma and TU Buildinrs, and S Site represeht a

monunental amount of work.

C. genclusion

At the start of the calendar yeer, 1950, the organizati frame=
work for H-Civision wvas virtually completsd and the size and gcope of
the Division was apparent, By the end of the year, except £
wvork of CMR=12, the Division had in general accepted its res
for all health and safety protlems throughout the Laboratory.
wvas accomplished in the face of a rapidly expanding lLaborat
as vell as the divarsions created by participation in the w
Division, The individual Group reports all indicate the antikipated
programs for the year ahead, Consideration of these forscas
cates very clearly that the staff members of the Division ha
desire to rest on their laurels tut anticipate an oppertunity to be

of constantly {ncreasing service to ths Ladboratory.
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SP B=l. MOIQURIC SAFETY

(Themas K. White, Ph.D., Group Leader)

A. Perscagel
1. The total mumber of persommel in this Group at the close fof

this year is 37. The number of perscps assigned to the varicus Jec-
tions is: Administration, 3; Biophysics, &; Menitering, 16; Ele
tronics, 9; and Meteorology, 3.

2, Dr. Charles H, Perry becams Associate Croup Lesder on
Fetruary 20, In addition, Mr. Robert F. Barker vas employed as
Alternate Leader of the Momitoring Section on September 15,

3. It 1s estimated that up to six perscns may be hired duri
1951 in order to fulfill the requirements of the variocus Sectiong.
The nmumber will depend to a consideradle extent on requirements
yot uncertain for training of Civilian Defense persomnel for parfici-
petion in future operations at the nev proving ground in Nevada,
B. Genersl Changes, Improvemsnts. and Asalstanse Rendered

1, The Group office wvas moved to the second floer of B Building,

adjacent to the H-Division office. This change permits more effjcient

operations, as well as affording more space for the Group H-l office.
2, The Biophysios Section has been, for a considerable peri@d of

tims, handicapped because of too small f{loor space and insufficignt

perscanel. A temporary move has been made to the basemsnt of B 1d-
ing, vhich has slightly larger floer space, thus making availabdlg a

e  'NCLASSIEIED
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larger laboratory space and desk space for additicmal persomnel. | al-
though this nev arrengement is & considersble improvemsnt over tHe
old, more space is still required.

3. The Menitoring Section quarters have been rearranged so

afford more efficient use of the available space. The Special
Sub=Section has been discontinued, thus making available to the
taring Section mach needed floor spece. Onm the other hand, sin
Biophysics Section has taken over the responsibilities of the S
Problems Sub-=Section, the formar will have need for additiomal e
4. Of the more significant additions to routine memitoring,
my be cited, The first is the acquisition of the persomel
ing responsibilities (including special problems) for the radi
installations. This is well under wvay and is now being handled
s ninimm of effort. The second is in the formative stage, So
8 fev months have been devoted to studying the rad-safety requi

at Omega Site. A "Suggested Procedure" has been prepared and
consideration as of the end of December.
5. Considerabdble noneroutine assistance vas given by this Gsjoup,

soms of vhich follows in brief:

a, Considersble time vas given to Rals contamination lems,
b, Monitoring of gamma rediation on the various islands
the Enivetok Atoll vas conducted during the btuilding program.

c. Off site experiments vere made in regard to eon ion
vhich might follow the crash of an airplane carrying muclear material,

L BB,
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d., On site assistance vas given in an extensive seriss

development tests at the Nawal Proving Ground, Dahlgren, Virginia
e. Thomas N. White vas appointed Alternate Group Leader [or

Group J=9. In this capacity he, vith members of the K-l Group,
made a complete study of the rad-safety problems of Operation Gr:]:-
house.
f. As a member of the Subccmmittes on Permissidle Intornll
Dose of the National Cammittee on Rediation Protection, Charles H
Perry atWod several committee meetings. The experimental data|on
humans, in regard to plutonium, were sxamined with the assistance]of
Wright langham, and permissible dose recamssndations were made by

Charles H. Perry to the Sudcommittee, Tentative permissible leve]s
vere sutmitted for Los Alamos use of other radioisotopes vhich ar
psculiar to this installation. Consultation vas given to Sandia Haee

Operations concerning permissible doses of other radioisotopes.

€. This Group assisted in the improvement of the emergen
vehicle service which is available for the Los Alamos Arsa, Complste
procedures have been written,

h, Charles H, Perry assisted the University of Utah Medichl
School as comsultant regarding the choice of electranic squipment [for
their fortheoming plutomium (ete.) expsriments. He also appraised the
rad«=gafety problea,
C. Research ard Develoment Problems Completed

Following sre scme of the more cutstanding problems vhich were|

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

cazpleted his theory and practice of determining simultanecusly ghe
effective kilovoltage of photon radiation and the exposure in r tgens
from ¢ single film hadge, using a cambination of lesd and brass $ilters
over part of the film,

2, Az a part of the above program, the energy dependence of
Eastman Type K film and Dupent 552 film in the range from 0.25 td
10.0 MEV vas investigated. A procedure for monitoring photons ir] this
Tange vas prepared, -

J. The Electrenics Section modifisd several Pee Vee's for ush in
monitoring neutroms., Mr, Edwin Bemis, of the Biophysics Section,] in-

structed members of the Monitoring Section in the proper use of :td

the interpretation of the indicatiocns given by these modified in -

ments,

D. [Iuturs Changes in Group
1, During the 1951 pericd it is anticipated that the K-l j

tronics Section will be taken over by Group P=1, A Health Ins nt
Section will be formed in Group P-1 to take care of the Health Difsion
requiremsnts,
2, Plans vill be formulated for Group H-l space in the nev Tleh
m-

Area, A tentative estimate of floor space requirsments has bun
PJ.M.
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. Individusl Sectism Beparts
1. Mepitering Jecticn

a. General Changes and Improvements:
The Section leader spent a week this fall at the Oak Ridge

National Laboratory studying the methods of the Kealth Physics Difi-
sion., The exchange of ideas and methods wvhich cams at the end ofthe
veek vas profitable to both CRNL and LASL,
The Section has assumed the responsibility for all sogrce-

vashing and lesk-testing. A thorium and redium capsule leek-testing
device ie being ordered to aid in carrying ocut this work. Our présent
squipment can be improved considerably. A lueits aquarium filled|vith

lead-perchlorate solution proved unsuccessful as a shield bdecsusefit

crecked and leaked, A complets local source invenrtory wvas comple

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

A nev IZmergency Vehicle has been cutfitted vith radiafion
detecting meters, camplete sets of protective clothing, and sampl
equipment for other types of hasards. The meters have been p
rubber-lined alumimua cases. The panel truek, nov being used, too
1little room for getting at the equipment, however, and a one-ton
has been requisitiamed to replace the smaller truck. A series of
trial emsrgency runs are being carried cut at present vith the full
cooperetion of the Security Service, the Safety Directar, and the
varicus site persomnel,

o
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York Order monitoring, a future program last year,
peen initiated on & routine basis. The procedure gives the Sect

pasardous conditions, Another job vhich wvas contemplated last
Rediologie Safety Inspection, is being dome. Any nom-routine
tiong which may lead to rediation expesures are uw?nigsud by
Inspastor. Also, be i3 responsible for monitoring those areas

are not routinely covered,

site monitors will make it necessary that all menitors in the 8
be atle to handle any situation vhich may arise. For this reas
continuous training program for doth old and nev menders of the
is being planned, Nev equipment is on order with vhich to
surveys of low energy beta-emitting products. The use of eom
Poe Wee neutron survey meters is being taught the monitors. Injorder
to meet these additicoal demands, terminating persocnnel are be Te-
placed and nev positions are being filled with persoms vho have|tech-
nical backgrounds,
b, Research and Development Programs:
1) Camplsted This Year:
The response of Lastman Type K and Dupant 552 fila to

X=rays over an effective energy range of from 0.5 to 10,0 MEY

Cre .
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determined, For s given exposurs in roentgens the density on the fllm
4s higher at 4 MV than at 1 MEV, and it continues to rise with in

rreasing enerzy to the maximm of the range coversd. Intarpretati
of film badge readings resulting from exposures to I~ or gamm
over s runge of energies from approximately 10 XV to 10 MEV ir now
porsidle. A beta exposure may also be deteruined fram the film -
ings. Both of these are interpreted from the differences in probdi
densities read 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 LA-1101,
#A Methed for Monitoring I-rays Using Eastman Type X Film®, This L(crk
i# being continued in the Biophysics Sectiom,

2) Started During the Past Year:

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

Decontamination studies were started. A mamual 4
conpiled of the published material dealing with the sudbject. A
vehicle decontamination pit is being enclosed to improve facumﬁa
for work in cold weather.

In order to deternine the ratio of the wrist bndgﬁ
readings to the finger exposures, plastic ring bedges were initia]ly
tested. These badges proved unsatisfactory bLecsuse the film cm'ﬁmor

- 16 - BN 'f""z-v’

00130915018

fouL453
LANL




il UNCLABSIFIED

ot light~tight and also was so large that it inhidbited the

vas
yearer's movements, A pliable sealed vinylechloride-plastic ring

padge vas developed (similar to samples provided by CRL) to aid

the wvrist=to-finger ratio studies, The film is enclosed in a paciet

made of Scotch Electrical Tape.
2, Electronics Sectien

4, 3eneral] Remarks:

Special attention was given to an analysis of the v

this Section to determine cm what types of work the grestest fra
of time and effort were being spent, The refults wvere quite inf
tive although scemevhat biased by the processing of a large stock
{nstruments prior to shipment to Eniwetok. The principal findin
that about 60% of the work of the Section was performed for the
tory exclusive of the Health Division, The bulk of this "outsid

vork was maintenance service on Rad-Safety instruments, It was

stockroon.

During the ysar one employee left the Section and ¢
ones vere hired. The present strength of the Section 1s; 1 Se
Leader, 8 Technicians, ard 1 Clerk,

b. Routine Work (Msin Itema):

Portable Survey Meters Repaired . . « o o o o o o §47

Portable Survey Meters Calibrated . . . . ¢ o o » P32

Pocket Chamber Chargers Repaired . . « o ¢« o « & 23

|MCLASSIFIE
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Platesu and Efficiency Checks on G=M Tubes . . . . 830
Service Calls on A<C Instruments . . « ¢« o o » o o 237
The above vork covers approximately 39{ instruments of
20 different types valued at abaut $100,000.00.
¢, Development and Construction Work (Main Items):
Development and construction of 12 instruments (parublH
Al °p.nud) for monitoring of tritium in the air,
Conversion of Pes Wee for neutrom monitoring (in colla#n-
tion with Biophysics Section) = é instruments.
Reduction of background of 8 Msthane Proportional Coun#-rl
used for plutonium urinalysis - aversge now 2,4, counts per hour,
Development and construction of two flucrophotomsters for
uranium urinalysis, twvo icnisation chamber instruments for tritium
urinalysis, and ome polarcgraph.
Partial development of two types of continuocus air monjtors
for alpha activity (one based on the impsctor prineiple, the other|a
filter typse).

3. Bicohrsice Jecticm
8, The Biophysics Section has moved to larger quarters ing the

tasement of B Building during the ysar. The persomnel of this Seqtion
still continued insdequate for the vork losd 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 begin wark toward his Ph.D. ¥e have jdded

00130915 020
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one SCP, Ellsry Stora, by transfer from the Monitoring Section, and
one Research Assistant, George Angleton.
b. A coordinated program to evaluate the Rala chemists' doge
sore accurately has been carried ocut, This has necessitated the
measurensat of the surface dose from radio 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 & reasonably accurate average camiined
dosage. This yielded the result that whole body gamma dosage is 1
within pernissible levels and that the combined surface dose 1e
slightly ebove,

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

e. This Seotion participated in a cooperative way with the

Alr Force Cambridgs Research Laboratory in a limited cloud-tracki
operation, As a result it became clear that it is not only poui:l
to track s radicactive cloud by means of air conductivity msasure-
ments, but it is possible to map cut a fall-out pattern boyond'vhal
8 ground survey with G=M instruments is capable of doing.
f. We also compared the air conductivity method with that 4f

-19 - UNCLASSIFIED
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sealed ionisation chamber in detecting a sealed gamma-ray sour
a

Here ve found the jon chamber superior because of the better si
]
to background ratio. However, for ianization produced by alphas

betas, the air conductivity air survey method is the only fessibl
one. It is planned to further test these twvo methads for measur
s dispersed and open source (fall=cut) of both gamma and heta em

at Opsration Ranger.

g. At aur invitstion, Dr. Failla of Columbia University
e team here to evaluate s simple approximstely tisrmus~equivalent
chanber against a much more cmp‘licsut_l exactly tissus-equivelen
in fluxee 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 wvell below tolerance levels,

he An evaluation of the total time that a pilot might

tars

blind to important aircraft instruments after seeing the fire ball of

an atozic band has been made. The sun was used as a source.

4. Metegrology Secticn

a., General Changes and Improvemants:
1) Personnel and Administration:

The present personnel quota and administrative pgoce-

dures for the Msteorclogy Section were established Jointly by th

Health Division Leader and the Chief, Air Weathsr Service, earlyfin

1950. The authorized strength of the Section is four persons, a]l of

-2 UNCLASSIfisD
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Jhom aTe to be qualified forecasters, and at least ome of whom is

pe trained in research metecrology. The present strength of the Jec-

gist positiom having been delayed overseas. It is anticipated
he will be assigned to Los Alamos upen his return to the USA. Th
section is completely under the operational eontrol of the Labora
Necessary military administration is acoomplished by Headquarters
2059th Air Weather Wing, Tinker Air Foroce Base, Oklahoma, of vhiclL
the Section is a detachment (Detachment 2055-7L),
2) Operations:
a) Scheduled:

The only scheduled operation of the Section if the
preparation and dissemination of & fifty-four hour forecast for tie
Los Alamos ares six days weekly. The information on wvhich thase fore~
casts is based is obtained from a Service "C® weather teletype er
vhich vas installed in February, 1950. This information is supp tad
by facsimile charts received daily via Carco air 1ift from the Al
Veather Station at Kirtland Air Force Base.

b} MNon-scheduled:

Furnishing wvinds alaft and preeipitation fa!vrlu
and observations in support of the CMR-10 program, Jamuary-Jume, |950,
(to be resumed in 1951).

Purnishing vinds aloft, precipitation, and
turofmeutsmdobumtiminmppoﬂdtbootfuudrﬁx
-2] -
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wwto
Cbtaining and/or preparing climatological dafa

cmuumtim e

¢or various parts of the world as requasted throughout the year,
Cbtaining wvinds eloft data in support of mispel-

1anecus Laboratory operstions as requested throughout the year,
One member of the Section was placed on partktime

loan to JDivisicom, November 15 to December 15, in connection virh a
”"aolgim problem,

t. Research and Develovmant Programs:

1) Programs vhich vere undervay a year ago and are ptill

eontinuing:

The only program in this category is the procu

analysis, and dissemination of local climatological data. Exisfing
data, vhich vere collected primarily at B Building, have heen

pontha, and mean monthly precipitation amounts, Relative humidity
data for seversl months of 1950 have been collected tut in
quantity to permit of climstological treatment. The long range Jobjec-
tive of the Section in connection with this program is to ob

may be ascertained and made known to interested operating Secti
This portion of the program has been delayed by a difficulty

-22-
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.“”m“,.d in proouring the necessary wind equipment through

the

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

parts
2) Programs vhich vere initiated during the year

are still continuing:

ing

are on order and it is hoped will be received early in 1951,

a) Formulation of semiquantitative fmcut:] tech-

niques for the local area based on statistical correlation s

relationships between obeerved values of the pressure, tempers

snd moisture at varicus neardy stations at a given time and thl oc=
(]

currence of precipitation, wind direction, and velocity, and ¢
temperature extrema sxperienced at Los Alamos at a later time.
sdvantage of forecasting by such a methad is that a reliabilit

may be appended to such forecasts vhiech should then prove mere

ies of

ure,

The
r {index
useful

in operational plamning. Assembling of the necessary quantitijs of

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

nece

b) The probles of dispersion of the "Water-Bo
Reactor stack gases was taken under consideration by the Secti
1950, However, since available theories and equations on the
process are in the testing stage it vill be necessary to analy
considerable body of data before any conclueions may be drawn,

ler*

during
ispersion
es

At the

pressnt a gradual assembling of the data is underwvay. It {s hjped

that the Section will be able to begin analysis of it by March
1951,

of
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GAQUP H=2, INUSTRIAL MIDICINE

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

i. Genersl Remarks

On June 1, 1947, the Group, which was then known as 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 orgenisation
plan, Under this organizational plan there were four original Gr
deeignated H=1l, 2, 3, and L, Of these four Groups only H=2 and Hef
have retained their essential duties and characteristics as at the

time of their originsl organization,

In writing the annual report for Group H=2 it would seem vort:]aile
to measure its growth and services in 1950 as compared to the yeoa

1948 and 1949,
B. [Punctijons of the Induatris! Medicsl Group
1, epla na (]

One very important function of the Group is the screening of
nev personnel from a medical point of viev as judged from the pre-

placement examination. The primary purpose of this exanination is [
canscientiocus effort to place a given individual in a position whic

is not incampatible with his general health nor constitutes a dange

to his fellow workers, Every effort has been mede to employ and plEo

individuals with definite physical handicape for sxperience throughput

il UNCLASSIF 1+
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{ndustry has shown that such individuals are in general more conscfen-

and more productive than their less handicapped fellow employees,

ious
;“t guch en attempt has been made and appears to be successful
shown by the fact that in 1948 the rejection rate vas 2.6%; in 1944,
1.98; and in 1950, 1.€%, It should also be noted that the general
overall safety record of the laborstory has improved concamitantly
over the same period of time, One of the great weaknesses of the
placenent examination in the past has been the fact thst in most cises
the exanination has been done by the employee's private physician
knovs nothing of conditions at Los Alamos and 1is unabdle to evaluat,
his patient's health in relstion to the conditions. In the past
to remedy this situation, the Group has attempted to do as many of] its
ovn preplacement examinations as possitle which tends to assure
quslity and uniformity thet was previcusly lacking. During the
year the Group has been able to do sbout 1i$ of all the preplac
exaninstions done, or about 230 in number. In addition to prowid
uniformity and consistency, this number represents considerable f
cial savings to the Laboratory to the extent of approximately $
for the average cost of preplscement examinstions done on the out
13 $25. It is anticipsted thet during the coming ymar an even dater
nuaber of preplacemsnt examinations can be done by the Group with
sultant improvement in aquality and in financis] saving to the Lab
2. Teradnation Examinetions:

Another very important function of the Group is that of

. e
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oroing terminstion physical examinations on perscnnel who ..:l.
t

porf '
jeaving the Project. These serve two functions: The first is

of P,-oc.ction to the exmployes to be certain that he has sufferedfno
{nJury from exposure to any of the hazards vhich he may have encjun-
tored; and secondly, to protect the University against unjust cljims
which my arise in the fut're, At termination if sny defect is found,
vhether of occupational nature or not, the employse is so adviseg and

urged to seek medical care or advice to corrset vhat defect may pe

found, Termination examinations in addition to being done cn &
University employees are also done on all Security Inspectors have
had service within the Tech Ares and all Zia employses vho have
such service, One innovation in the past year has been the pre
employment examination of Zia personnel working in the Tech Are
In ths past only termination examinations of Zia personnel have

done and it was obvious that s defect found at termination ¢

at the time of employment. While this has resulted in consid
zore work for the Group, we believe that the ultimate results
protection more than justified this innovation.
3. Pericdic Examinetions;
Pericdic examinations of various individuals who mey haye ex-
posure to any of the number of hasards represent another phase
the work., These examinations may be medical, hematological or ghenmi-

eal, ar a combination of all three depending upon the type of ard,

- 26 -
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mres specisl projects during the past year are vorthy of mention if
this connection. The first vas a complete survey of HT Shop, vhich
vas undertaken vith the coopsration of Group H=5, the Industrial
Hygiene Group. This was carried cut 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 scme fifty
and no evidence could be found of any physical or chemical damage ¢
this group a8 & result of their exposurs.

The secand project was also carried out by Dr. Alexander in
vhieh a survey of over a hundred men who have heavy exposures to HE
vas carried ocut. Here again, camplete medical and hematological ex-

sainstions vith liver and kidney tests were carried ocut on this gr
of men. No evidence that any had suffered from any deleterious effdcts
from their exposure to HE could be obtained, A4 number gave a hist
or shoved physical finding of other non-occupational diseases to
the flesh is heir, such as high blood pressure, rheumatisa, peptic
ulcer, etc. The incidence in this group was no higher than might bq
expected from a similar age group with no exposure.

The third project was camplete sxaminatiom of over a hund .

men to date in preparation for their participation in the Greenhous
Operation. This examination consisted of a cemplete history, medic
exanination, x-ray examination, hematology and serology examination,
0f the group to date only two have been found physicelly disqualifief

P01309' 5028
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for gverseas service and of these two, one was previcusly imown to

pave had & condition vhich would disqualify him for such duty., Th

gcroening exaninations served one additional purpose; namely, that
gervice as an annual checkup on a large majority of the key pers
{n the Labaratory. It had been anticipeted at the beginning of th
yoar the Health Group would be able to cover the entire persannel
pivision and Group Leeders tut due to a combination of factors thi
hae not been possible., These special examinations, to s large
have accomplished the same purpose. It is hoped that in the ¢
year this obligation can be better discharged than it has been in the

p.to

C. DRispepsayy Services

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

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

lations first aid for industrial accidents is rendered and, if possibdle,
definitive care given; in more sericus cases the removal to the hosbital
is expedited. In addition to caring for industrial injuries, colds|sto-
mach upsets, and other minor ailments are looked after. It might bp

thought at first glance that this represents unfair competition to

! the hospital in that no fee is charged, tut actually this is not
case. Mny cases of potentially sericus disease are noted befars the
individual is avare of the sericusness of his condition. These ar
urged to seek early medical care befors a protracted and expensive

U. ’.lt ]
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{1lness ensues with concomitant loss of working manpower to the
Laborstery. In addition, this servics fulfills another need in the
group of relatively lov paid workers who have no hospitalization in<
gurance and vho refuse teo go to the hespital for what they consider
ainor illnesses. This group is largely represented by the Spanigh-
gpeaking laboring class. By providing simple treatmsnt for minor i1
4t has been possible to keep thea vorking vith a concomitant gain to
themselves and in man hours worked by the University and by other

crganisations sssisting the University. In instances vhere sericus
1lness is present in this group of pecple we have, vith the coopers:
tion of the hospital, often been abdle to arrange for them to have

sxcellent care at the hospital at considerabdbly lower rates. In genenal

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 ordinarily accrue to them.

Perhaps scwe idea of the valus to the Laboratory of these
dispensaries and of their service to the Laboratory employees may be
seen in the first graph (Pigure I), the upper portiom of vhich shows
the increase in the mmber of total dispensary visits by six menth
intervals from January, 1948, to January, 1951, The bottam portion
of the graph shows the total visits per year to all dispensaries
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 year just passed,

over 14,000 visits., Figure II shows the increase in dispensary mx%
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Jan-June 1948
J'uly -lDec| 1948
I\Jan I— Jurlw l9149
J«l.:ly-:)ec 1949
Lon -l Junle 1950

July - Dec

Total 1948

Total 1949

1950

Total 195
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FIGURE I
FIRST ATD RENDIRED, 1948 = 1950
Number of 'I'hwn.r;'lo Patients Treated
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1948

1949

1950

Q Bldg. 1948

1949

1950

OP West 1948
1949

1950

I 2 3 4 5 6 7 |8

FIGURE II
FIRST AID RENDERED, 1948 - 1950
Number of Thousand Patients Treated
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par YOOT at the variocus sites. It is to be noted that the use of

gigures of dispensary visits doss not include the mmber of visits ol
mdivid“‘l' for routine blood counts, urinalyses, or chemical studie
1f these were included the mmber of total visits would be nearly
doubled. Of these visits in 1948, 63% were for industrial reasoms;
in 1949, 54%; and in 1950, 48%. There appear to be several reasons
for this rather dramatic increase in the volume of work performed by
the Industrial Msdical Group. One factor has been the policy of the
Group to discourege self medication and to encoursge the reporting
of all illnesses or injuries, no matter hovw miner, 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

i During the past year there has been little change in perscnnel
mmbers as may be seen in Figure III. This figure shows a trealdown
ty ounbers of the types of vork performed in the Group over the past

thres ysars., Despite the inareased volume of work shown in the pre=
vious two graphs, the number of people employed in rendering the
ssrvice has remained essentially constant since 1948. It may be
truthfully said that despits the increased volume of the service
i Tendered, the quality of service and the morale of the Group in gemerpl

-32-

——— UNCLASSIFigp

0130915034

10444bY L ANL




Doctors
Technicians
Nurses
Clerical

Lab. Helpers
Docfo‘rs
Technicians
Nurses
Clerical

Lab. Helpers

Doctors
Technicians
Nurses
Clerical

Lab. Helpers

[0uu4i0

]
| 2 3 4
FIGURE III
NUMBER OF PERSONWNEL, GROUP He2
-33 -




. UNCLASSIFIED

1s at the highest at any time since the Group was organized,
. Shinical laborstory

Prior to 1949 the work of the Hematological Sectiom of the Group
vas largely concerned with reutine and special blood counts of people
exposed to variocus radiocsctive hazards. While haszards of rldionetiviJ
from 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, mercury,
lead, and & host of others. These substances act primerily as poisons
of the kidney, liver, or blood forming organs, In order to adequately
protect employees exposed to theee compounds, tests in sddition to

routine blood counts are necessary, In the past yesar, to attain this
end, at least twelve nev clinical chemical tests have been set up, pri

marily as & measure of liver and kidney function as these functions
my be affected by exposure to specific compounds. Many of these
liver and kidney finction tests are done routinely on groups of em=
ployees so exposed in sddition to the hematological examinations.
During the past year nearly LOOO of these tests have been performed
in addition to over 9700 routine hematologicesl examinations., Had it
besn necessary to perform the clinical chemistries and the urinalyses
on the cutside, the cost to the lLaboratory would have been nearly
$12,500, Performing these tests within our own Group results in
considerable saving to the Laboratory. One sdditiomal project of the
Rematology Section has been the introduction of blood typing of all

3 -
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nov enployees entering the laboratory and the gradual addition of
prood typing of the old emplovems, with setting up of a file of the
carions blood tvpes and RH factors, This profect may be looked upon
¢ a step in connection with civil defense.
v, Reseavch Profects

In the autumn of 1949 the Group began a research project to stud)
the metabolism of trinitrotolusne in the animal body using Carbon'é
jebeled TNT, In the past vear much of this work has been campleted
and the results were presented at the meeting of the laboratory Direg-
tors end Industrial Physicians, which was held at Los Alamos during
tne latter part of September, To date it has been shown that 60% of]
all the corally administersd dose of TNT to a rat is aheorbed in twerjty-
four hours and 50% of the amcunt absorbed is exereted in the urine,
There sppears to be little accumulation of the material within the
animal tody with the largest amounts (less than 2%) found in the liyer,
kidney, and skin, In general material given bty the oral route was
rapidly exzreted. In addition it was found that dry TNT applied to
tha skin was rapidly absorbed and excreted., The amount abasorbed wa

roughly proportionsl to the aras to which the material was applied,

In addition 1t wvas noted that a number of the so-called barrier ¢

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

fur
preakdov products of the material in the animal organisa and in

studying the variocus effects this material may have on the ensyme toms
of the red blood cell, This may play an important pert in the unde

standing and prevention of taxicity which has been observed as rels
to the blocd and blood forming organs of the people exposed to this
compound. At the present time the paper presented at the September
peeting 18 being revritten with a review of the literature with the

nepe of publication at an early date in an industrial journal,
G. [Puture Projects and Plans for the Coming Year

1. Edycation:
While the Group has made considerable progress in the two

a half years of its formal organization, there still remeins much Yo be
done and thsre would appsar to be little room for complacency or sqif-
satisfaction of results already achieved, One projact worthy of ij-

stitution in the caming year is that of inter and intrs Group educhtion
and orientation within the Group of the plans and goals of the Grapp

itself and also the part the Group plays in relation to the other
vithin the Health Division, It is hoped that it would be possidl
have regularly scheduled meetings of all the members of the Group
least once and possibly twice a month, At these meetings informa

Group program as & vhole could be presented as well ss informal
from the other Groups in the Heslth Division. This would peint

UNCLASSIF!
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che fundamental unity of purpose of the Health Division as a whole mﬂ“
the parts that other Groups may play in our own Group's activity, In
stdition to intra=Group education, it would be well if there were an
Wd prograa of education of emplovees ~oncerning various hasard
to camplement the work of H-3., This might be accomplished through ind
gorml talks to small groupe about precautions dealing with special
pasards through the issuing of simple informative pamphlets dealing
yith pr:csutions to be observed in handling hasardous materials or
cheaicals, and possibly 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 & whole.

2. Prsplacement Lxaginstions:
In order to strengthen the preplacessnt examination progran

it is hoped that an incressing mumbder of preplacement sxaminations
be done by our Group and thess examinations may be sxtended to potenyial
candidates to be done at the time they are here for interviev. In

eoddition, it is hoped that a general health questiomnaire mey de sen

out at the time that the PSQ is sent from the Personnel Department 1
order that the Health Group may be able tc make some estimate of a

prospective candidate's physical qualification as well as his menta
end mechanical qualifications, vhich are of interest to Persamnel.

verking closely with Personnel fraom the results of these medical qu
tionnaires some cases of obvicusly physically or psychologieally
potential employees might be eliminated from the lengthy and expensjive

. D
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p"c.” of security clearance. In addition such gquestiomnaires wou

cive the Health Group a much better baseline vith which to work in

order to ald Persomnel in the plecement of individuals in positions

in which they are both medically and intellectually qualified,
3. Yiaitdng Nurges:

With the grsdual moving of the Tech Area to nev sites there
nave been increasing numbers of psople who verk regularly at scme
distance from any one of our dispensaries. As a result thers has n
an increasing trend toward self-medication of mincr scratches and
pruises rather than to incur the loss of time necessary to eftnl td a
dispensary for immediate first aid treatment. While the desire to gvoid
the loss of time necessary for the treatment of minor injuries at ajdis-
pensary {s commendable, this is not always to the best interests off the
laboratory, for a neglected scratch has more than cnce turned into four
or five days of sctual lost time which necessitated hospitaliszation] of
s patient, Tentative plans to correct this situation are being ¢
sidered along the following lines. The swployment of an ex<Navy

Corpeman who 1s well trained and grounded in first aid is contemp .
This man would make regularly scheduled visits daily to all the cuflying
sites such as TA-33, K Site, Kappa Site, and the sites situated on]Scuth
Mesa. To these sites would be provided a minimum amount of first jid
squipment for minor cuts and bruises as obtwiously the injuries wou

not necesserily cofncide wvith 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 proghess
of the patients, Those requiring more treatment than he was able tc

provide would be referred to one of the dispensaries for further t
pent although he would be entrusted with the management of those
vere doing well, In eddition to his first aid duties, he cmuld se
s very useful function to dboth the Safety Group and the Industrial
giene Group for through his daily contacts he could be trained to
slert to industrial ilvgionc and safety problems as well. He might }lso
be used to instruct members of the various Groups in fundamentals
first aid, such as artificial respiration and the control of bleed
The institution of such a service to bring first aid and training
the Groups would more than justify the expsnse of his employment
balanced sgainst the amount of time lost by variocus employees travyling
to and from the dispensaries.

With the anticipated employment of wamen to work the vari
shifts at S Site, the problem of providing mursing aid arcund the plock
at the S Site dispensary has arisen agsin. Only time can tell vhe
tventy=four hour maintenance of a nurse at the S Site dispensary
be necessary or not. In anticipation of this employment policy
first aid facilities which are more adequats and ample are being
stalled in the nev Vomsn's Change House, It is anticipated that
peracmnel of this dispensary vill consist of a nurse, a laborat
technician, and if at all possible, a full time doctor. The placing
of a2 laboratory technician at 8 Site Dispensary vill save considefable
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ine BY taking laboratory procedures to the project rather than bring-
ing the employees into the central dispensary., In addition to S $
this lsboratory will serve GT Sits, TD Site, R Site, and surroundi
(nstallations that require special laboratory work. It is antiel
¢chat the 8 Site Dispensary in addition to its program of first aid
vill take leadership in a positive program of preventive msdicine
through education in hygiene, safety practices, mutrition, and gendead

personnel counselling,

With the increased scope of the industrial mediecal prograa

the vide dispersion of the Tech Area it vill become inereasingly Afffi-

in Group persconnel, especially in the professionsl fields of doct
and nurses, It is hoped that the Group can acquire two additional
time physicians and the possibility exists that high grade physic
inovn to present members of the Health Division may be assigned to
Division as part of their tour of duty with the Armed Porces. Thi
vould result in the acquisition of exceptionally able physicians
benefit to the laboratory and at the same time definite benefit to
Arned Services, for during their assignment here the Army in turn
be training a group of industrial physicians aoquainted vith tho
liarities of atemic energy installations vhich might at a later da
be of infinite service to the Army.

ey
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¢, Puture Reseapch Prolects

only if additional medical persomnel is acquired by the Croup wi]l
4t be possible for the Industrial Medical Group to continue in an acfive

pesearch program, Such & program envisions the winding up of ths w
en the metabolisa of Cl.rbonu’ labeled trinitrotoluene, and instigati
" of an investigation of the metabolism of a simple caqmmd of considpr-
able importance to the Lnbcniory using the cgrbcnu‘ technique,
carbon tetrachloride., In general, the program for the coming year
ths Industrial Medical Group may be summed up by stating that the depire
of the Group is to provide incrsasing service to the ladaratory in
fields of medical care, preventive medicine, education and increas

novledge through research,
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SRAUP H=3, SAFETY
(Roy Reider, M. S., Group Leader)

Ao Agcident Kxperience

puring the year 1950 the Laborutory had the most favorabdble accjdent

experience in its record; this was coincident with' greatly increas
vork exposure as demonstreted by the man<hour total. For purposes|of
comparison the Laboratory's pest six year statistical summry is given:

. " .
195 3,036,018 20 7,599 6.60 2,

1%6 3,162,468 22 26,936 6.95 8.5}

107 2,604, ™ 21 103 8.06 0.0}

198 2,926,110 16 239 5.50 0.0

19 3,464,%%5 22 260 6.40 0.0

1950 4,413,442 15 237 3.40 0.0fL

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

**Frequency is the msasure of mumber of injuries per 1,000,000 -
hours worked. -T

*#0Severity is a measure of seriocusness of accidents and is given Ls
mmber of days lest per 1,000 heurs worked,

Fran April 22 until August 18 of 1950 the entire Ladoratory
accident fyree. In this pericd 1,500,000 man=hours wvers worked without
any disabling injuries reported. On July 3 the lLaboratory had g
1,000,000 man<hours wvithout an accident and this fact wvas announc
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o the lLaboratory by a letter from the Directer to the payroll 1isf.
In this same letter was stated the Taboratory safety policy as enufciated
py the Directer.

The disabdling injuries reported in 1950 were of the following

types:
Falling objects 2
Meschanical equipment 3
Falle 2
3

Struck stationary object
Electrical shock

1
Strains 5
TOTAL 16

*One hernia not recorded statistically,

It is intereeting to note above that there were no disabling ig-

juries from either explosives, dangerous chenmicals, or radiocactive
substances,

B. Eire Loss Ixperjence
Fires in Laboratory facilities during the vesr were from the

following causes:

Electrica) defects
Tuballoy
Heating ecuipment
Chemicals:
Poraffin
Ether
Polystyrene
Acid spill
Friction drive
Spontaneous ignition -2

TOTAL 15

N

(W g ]

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 zaterial waq

1@1“‘5 with a heated rod; Jdamage wvas $1,100,00,

Beginning the first week in May, 1950, widespread forest fires -
~yrred around Los Alamos in general, and the laboratory wite facilfties
pnrticularly. The fires arouni the sites were ignited by the sctigi-
ties of the CMI-Division, All the facilities of the Fire Departme
vith the help of the Security Service, the Zia ~ompany, and scme
Laboratory personnel were needed to combat the fires, The "extrend"
fire risk continued until heavy rains early in 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 more fire lanes were made and lin
the remainder of 1950 the Zia Company did mich work in cleaning fa)len
timber, slash and underbrush,

There were iwo 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 Weet, when a hundred 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 experience for 1950 showed no appredi-

adle change compared to the previocus year:
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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
¢he transportation of radiocactive substances or explosives, Por-mj
{njuries in motor vehicle accidents were few in numbar and minor in
nature.

Two informetion bulletins were issued to Group Leaders on motor
vehicle accident prevention, Several casées of disciplinary action
vare taksn toward drivers involved in accidents; temporary suspension
of driving privileges, permanent revocation of license, and official
letters of reprimand were used,

L. safety Traindng

In February, Gecrge Kinti, Supervising Engineer, Dallas office of
the Buresu of Mines, gave a demonstration on combustible gas amixtures,
static electricity and flams propagation; 300 Laboratory persamnel
attended,

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

A general safety trauining course wvas held for monitoring poﬂa:ni
of Groups K=1 and CMR=12,

A series of safety "hurning® demcnstrations vas held for all the
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(MK 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 continue advanced studies,

C. 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 engineer traines pf
the Atamic Energy Camission Safety and Fire Protectiom Division,
Santa Fe Office, spent a week each with this office in comnection wjth
their treining schedule.
F. Safety Camitiees

Safety camittes work was expanded and strengthened during the
year, The committees of the Shops Department have been doing an ouf-
standing job,

In GMi<Division an autonomous safety camittes vas sauthorized {Pr
Group GM{=1l, This Group and the committees of the firing groupe ani
of GM(=2 and GMX=3 have been writing the operating safety manuals.

The P=Division comittee, with a Group Leader of that Division ps
chairman, vas reactivated and surveyed all facilities within that
Division,

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

G. Irsvel
Group leader, H=3, attended a seminar in January, 1950, at New fork
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University in the subject, "Industrial and Safsty Problems of Nucl*r

Techno) ogy".
Group Leader, H-3, attended the AEC sponsored Safety Informatich
Meeting held at the Brookhaven Natiomal Laboratery and the Nauau]r
Fire Protection Association annual meeting in May, 1950,
T. E. Ehrenkranz, Safety Engineer, made a safety inepection of ﬂhs
Los Angeles Experimental Shop in August, 1950,
Group Leader, H=3, consulted the Office of the Chief of Ordnan
Department of the Army, Washington, D, C., in September, 1950.
Group lesder, H=3, and C. A, Burch, Safety Engineer, attended tHie
Naticnal Safety Congress in Chicago in October, 1950, 1

H. Eire Protection Engineering

The Atomic Energy Commission sponsored a program of firs protecfion

sngineering surveys of all AEC owned facilities. This work is bein,
carried cut in the laboratory by representatives of the Safety and [ire

Protection Division, Santa Fe Office of the Atomic Energy Commissicy.
During the year the policy of emergency admittance for firemen
has been under revision,
A review of the problem of watchmen service was carried out by He3
at the request of the Director.
I. Geners! Reparke

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

of the nation's life insurance underwriters, visited the laborator~ ko

evaluate laboratory jobs with respect to life insurance o>remiums, 3
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aided the guidance and orientation of Mr, Stratton in his local
progran.

The Safety Group started a program of pericdic training of the
ambulance drivers of the Los Alamos Medical Center to familiarise tfem
with the roads and sites of the lLaboratory.

The Group Leader, H=3, 1s scheduled to present a Collequium on
Jamuary 16, 1951,

At the request of the Safety Group a project was c_plotod by
Engineering Department providing site and road directional and iden{i-
fication signs for all laboratory facilities.

A standard radiation danger sign was established and stocked foj
Laboratory=wide use,

Increased participation in J-Division work began late in 1v50,
Two representatives of this Group will engage in overseas vork in 1#51
in connection with J-Division activities.

Group H=3 coordinated the lLaboratory participation in the Cleandlp
Weex and Fire Prevention Week programs sponsored by the Atamic Enor+
Coemission,

Group Leeder, H=3, is chairman of a committes established to mrm
the effect of lLaboratory exposures on wage rates,

J. Proposed Proiects

For 1451 Group H=3 {s considering the following:

1. The development of a “Near Incidemt Report® farm. The warid
groups vould be enmcouraged to use this to report those untoward mcsI:ntl

- 48 -

U  UNCLASSIFIED

p0130915 050

IO44LBS
LANL




——— Sh

¢nat did not have any serious effects in the hope that distribution lof

guck informtion would be of safety value to other groups with simiter

2, The periodic publication, probably monthly, of an infomtii

nevs letter to the Group Leader 1list, This letter would include ac
dent information and statistics, description of new safety devices,
and educational material and other data of asccident prevention sign%

{icance,
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GRQUP li=b. RIOMED ICAL RESRARCH
(Vright H. Langham, Ph. D., Group Leader)

A. Qepersl Changes and IRCrovements
Group H=4 is still operating in the recomverted unu.q

wvhich became the Grour's hame in 1647. During the past year a 1able
improvement in the general facilities has been accoamplished. in
tional discarded building has been converted into an animal colemy
giving 2600 sq. ft. of additional floor space. An addition to MR-
Building during the fall of 1550 has provided 22V eq. ft. of offic
space for the Group offices. For the first time in history of the
orgcanization the administrative offices are all together. A telephone
switchboard has been installed wvhich has greatly improved the eff
ency of commnications.

Plans for a nev permanent laboratory to house Groups He) and Hp5,
the HeDivision Property and Procuremsnt Section, and the combined

Biology and Medical libraries of the hospital and the University L
California received added emphasis in June, 1950, At the time of ghis
report plans have progressed to the basic drawing stage.

Several pleces of excellent equipment have been sdded to the Group,
including photamicrographic equipment, micro projector, new count
squipment, Van Slyke apparatus, Technicon fraction collector, and ther
saaller pieces of equipment too mumercus to mention.

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

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

inderson and Dr, Rodney Foss were added to the Biochemistry Secti
as Staff Mezmbers., LCr. John Storer was added to the Pathology Section
ss & Staff Mamber, IMr, Frederick Worman was added to the Radiati
Prysiology Section, and Dr. Francis N. Hayes was added to the Or
Section. The Pathology Sub-Section vas separated from the Radiati
Physiology Section and was made into a Section of its own under t}
leadership of Dr, Clarence 7, Tushbaugh,

The nilitary contingency of the Group was supplemsnted throuph
JeDivision by the sdditior of lt. Col. George W, Taylor amd Lt. Cql.
Zrnest A, Pinson, Malor Francis van Veen vas added through the kjndness
of the Surgeon General's Office and Genersl James P, Cooney., UDUr.[Willianm
Atchley was discharged from the Army and left the Group to acceptja

Fellowship at the Rockefeller Institute in New York City, 1!Miss Afmes

Williams left the Group to enter the University of New Mexico. ss

Molly Magee, Mrs, Betty Rogers, Mrs, Rosemsry Dumrose, and Miss Virginia
Lotz were added to the Biochemistry Section, Mrs. Frances Bar and
Mrs, coan Thrap terminated the Group.

Pr. William Ward Wainvright, wvho has been with the Group for [the

past two years terminated to accept a position with the Universiyr of
Illineis, School of Msdicine and Dentistry.

Cr. Lloyd J. Roth, Dr, Edgar Leifer, Irene Uhrik Boone and Ggorge
Woodward returned to the Group and participated in the sumer regearch

program.
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Dr. A. Baird Hastings returned to the laboratory during October

ard spent & week working with the Group.

The present staff of Group He) consists of 17 Staff Msmbers, influ-
ding the military; 2 Research Assistants; 13 Scientific Personnel; Ld
2 Secretarial and Clerical,

During the year a coopsrative venturs was planned between GroupfH={
and the Medical School of the University of Utah. Appreciable phlIng

has gone into a collaborative effort on the part of Group Hel and
" Dr. John Bovers, Dean of the Medical School of the University of UJ.\:,

to undertake a long term chronic taxicity study of plutonium, redi

and mesothorium in dogs. The preliminary plans for this collaborative
effort are esssntially complete at the present time.

Cooperation with the staff of the hospital has been encouraged,
Tvo joint programs were undertaken during the year, One vas the stydy
of the metabolism of C14 labeled anticoagulants. The other, which ls

still in progress, is the study of the induction of cataracts by

neutrons. The latter program wvas set up by Dr. David Cogan of Hu-v].m
and taken over by Dr, John Goff of the Los Alamos Medical Center. Rur

ing the setting up of the experiment Dr. Cogan spent six veeks with
Group Hed,

The general emphasis on the research program of Group Hed has
shifted toward vork of a more classified nature. As a result, somejof

|

the programs anticipated for 1950 bave been curtailed. The cont
cooperation of Group GMI-1l, under Mr, Gercld Tenney, has contribu
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mterislly to the progress of the Hel experimental program, VlriﬂT
Groups of P<Division have been extremsly cooperative in making avai}-

able to H=4 various scurces of radiation., Special mention ehould g
to Mrs. Elizabeth Graves, of Group P=4, Dr, Richard Taschek, of Gr P=3,
pr. William Ogle, of Group P-11, and Dr, Robert Emerson Carter, of

Group P=5. Through the cooperation of these people Group H=/ has I]:;
able to tals advantage of the umysual facilities available at Los A 8.

5. Appralssl of Future Croup Activities

The first half of 1951 promises to be a rather 1nt§rut1ng, but

rather discrganized, period for Group Hei. The existing Internati
situation may produce changes in the military complement of the Gregp.
Work of a classified nature will undoubtedly deter progress in a ber
of our research activities. Much of the Group's sctivities during the
last half of 1950 have been concerned with participation i{n the MedgBio
progran of the forthcoming Operation Greenhouse,
The final planning for the new laboratory will also interfere with
our routine research program, Additional alterations in our presen!
facilities may be necessary in order to provide adequate space for the

expansion of other Groups of H«Division. These interfersnces, howeyer,
are locked upon ss being part of the responsibilities of the Group
will be taken in stride. It is hoped that the lattsr part of the
vill ses a return to the pursuing of our 1950 ressarch projects.
C. Besearch and Develgmental Programe, 1950

1. Orgapic Chemistry Sectign:
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8., General Appraisal of Section's Activities:

During 1950 Dr. A. R. Ronzio's Organic Chemistry Sectd
mads excellent progress with the isotopic labeling of a .mmber of ¢

pounds of bilalogical and medical interest. The Organic Section rendered
a number of other services to the Latoratory in general through the
synthesis, purification and analysis of materiale of interest to ous

other Groups and Divisions of the laboratory. Among these sctivitids
vas vork on the development of scintillation counting materials.
services have claimed approximately 30% of the time of the Organic
Section,
b, Research and Development Programs Completed in 1950 tut
not Published:
1) A Study of the Condensation of L-hydroxycoumarin wifh
Glyoxal = C, Wayne Bills, W, W. Foreman, Anthony R, Ronsio,
2) Micro Syntheses vith Tracer Elements. XXIV, The Sin-
thesis of Bensyl Alcchol Labeled with ¢4 - ¢, Wayne Bills, Antheny[R.
Ronsio,
3) Miecro Syntheses vith Tracer Elements, XXV. The Syj-
thesis of Guanidine Labeled with C14 - Anthony R. Remsio.
4) Micro Syntheses with Tracer Llements. IIVI. The Syn-
thesis of Cyanuric-C14 Chloride and of 2,4,6-C14-Triethyleneinino-
1,3,5=Triazine = D, Lloyd Williams, Antheny R. Ronzio.
This campound involved the synthesis of cymogon-cl"
chloride, polymerization to cyn.nuric-cu‘ chloride followed by reactjon
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with ethyleneimine.

5) Micro Syntheses with Tracer Elements, XXI. The Spn-
thesis of Thiamin Labeled with Cu‘ in the Thiazole Nucleus = D, llgyd

Willisms, Anthery R, Remaio. i
6) A New Series of Compounds Obtained by the Condensejion
of L=hydroxycoumarin with ortho Dicarbonyl Campounds - Anthomy R.

Ronzio,

7) Micro Syntheses with Tracer Elements. XXII. The fyn-
thesis of Toluene Labeled with Cu‘ at the Msthyl Group - C, Wayne [1119,
Anthony R, Ronzio, '
8) Micro Syntheses with Tracer Elements, XXIII. The
Synthesis of Acetyl Chloride and of Acetamide Labeled with cl.
D. Iloved Williams, Anthony R. Ronzio,
c. Research ard Development Prograums Contimied from 1949
and Not Completed: '
Nene,
d. Research and Development Procrams Started in 1950 and
Not Completad:
None,
e. Work Campleted in 1950 and Sutmitted or Published:
1) Micro Synthesea with Trecer Elements. II. The Sqm-
thesis of Thicurea labeled with 835 - C. Wayne Bills, Anthony R. Ronzio;
Nuclear Science Abstracts, 4, 71 (1950).
2) Miero Syntheses vith Tracer Elements. X. The Sypthesis
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of 6=Propylthiocurscil = Arthur Murray III, Anthony R. Ronzio; Nuclhar

Seience Abstracts, 4, 71-2 (1950). i
3) Micro Syntheses with Tracer Elements. II, Methyl
di(beta chlorosthyl) amine Hydrochleride (Nitrogen Mustard) end Mepnyl !
Bromide Labeled with CX - V. V. Foreman, Arthur Murray III, Antha[y
R. Ransio; J. of Org. Chem., 15, 119=22 (1950).
L) Micro Syntheses with Tracer Elements. III. The S[:-
thesis of Thiourea Labeled with S>° and of Thiourea Labeled with

C. Wayne Bills, Anthony R. Romsio; J. Am. Chem, Soc., Dec., (1950)
5) Micro Syntheses with Tracer Elements, IV. The Syhthe-
sis of Hexestrol Labeled with Tritium - T, Lloyd Williams, Anth R.
Ronzio; J. Am, Chem, Soe., Deec. (1950).
6) Beta~Icdodiethylamine Hydroicdide - C, Wayne Billd,
Anthony R. Ronsio; Nuclear Scisnce Abetracts, 4, 227 (1950).

7) Miero Syntheses vith Tracer Elements, XIII. The -
thesis of Urea lLabeled with le =D, Lloyd Williams; Ruclsar ScioI:
Avstracts, 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) Mecro Syntheses vith Tracer Elements, XIIX. The (xi-
dation of X% Methanol to 1% Pormic Acid - Arthur Murrey III, Anr
R. Rensio, LADC=797,

10) Micro Syntheses with Tracer Elements. IVIII. Thq
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Synthesis of Tormaldehyde Labeled with cld of High Specific Activity - f

——————

Arthur Murrey III, Anthony R, Ronzio, LADC.778,
2. Biechenistry:
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 such substances were pl
niwn, tritium, americium, and Cu labeled TNT. PMundamental inves
gations of the effect of radiations on mucleic acids wers comtinu
M¥atabolic studies using c“' l1aheled orgesric compounds wers und
and some of the studies completed and published,

Dr. Jean Sabine joined the Group and initiated ltudioJ of
the effects of radiation on certain enzyms systems prineipslly chdlin-
ssterase,

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 autcf-
radiographic technician and was replaced by Mra, Julia Wellnits,
b. Research and Development Programs Completed in 1950 bﬁ
Not Published:

1) Relative Metadolism of Americium and Plutonium -
R. E. Carter, Marion Corson, Verda Strang, Ogden Johnson, and ‘rhocﬂm
Trujillo. |
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2) The Mstabolism 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 Tritutyl Phosphate -
Jean Sabine,
¢. Research and Development Programs "!mumod from 1949
and Not Completed: |
1) Effect of Radiation on the Physical and Biological
Properties of the Pneumococcus Transforming Principle = Virgil Koenjg,
James Perrings, Louise Muenning,
d. Research and Development Programs Started in 1950 and
Not Completed:
1) Effects of Acute X-radiation on Cholinesterase of
Erythrocytes of Rabbits - Jean Sabine,
2) Cholinesterase of Erythrocytes of Persons Chroniral]y
Exposed to Radiation = Jean Sabine,
3) Cholinesterase Studies of Patients with Conditions
Associated vith Bone Marrow Impairment - Jean Sabine.
4) The Absorption, Distritution and Excretion of Tritigm
by Man and laboratory Animals - Ernest Pinson, E, C. Ardersen,
5) Effect of Radiation on the Physical Properties of

LCLass
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Pneumococcus Nuclecprotein = Virgil Koenig, James Perrings, Louise
Masnning.
e, Work Completed in 1950 and Submitted or Published:
1) The Distritution and Excretion of Plutoniua Adminige
tered Intravencusly to Man « Wright Langham, Payne Harris, R, E. Car}
ter, 14=1151, |

2) Studies on the Metabolism of Thicurea., I. Distribtu
tion and Excretion in the Rat of Thiocurea ILabeled with Radicective

UNCufsmfo
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Sulfur = John Schulman, Richard Keating; J. Biol, Chem., 183, 215 (1%50).

3) Clinical Evaluation of Dicumarinyl Derivatives with
Matabolir St'xdy of the Radiocmctively Labeled Anticoagulants in Animals
Eric Hausner, C. L. Shafer, Marion Corson, Ogden Johmson, Theodore
Trujillo, Wright Langham,

L) The Identification and Relative Distribtution of the
Mataholites of Readioactive Nicotinic Acid and Nicotinamide - Edgar
Leifer, .. J, Roth, D, S, Hogness, Marion Coarson,

5) Metabolism of Cl4-Nitrogen Mistard by Leukemic Mice
(in collsboration with Scuthern Research Institute).

6) The Effect of Cathode-ray Radiation on the Deccmposi=
tien of Ceomand p-aminobensoic acids (in collaboration with Food
Technelogical Laboratory, M, I. T.).

7) Excretion of Tritium by lluman Subjects - E. C. Ander-
son, Ernest A, Pinson, LAMS-1099.

8) Method for the Prevention of Leaching and Chemical

n
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Fogging in Nuclear Trsck Auteradiography - Agnes I, Williams.
9) Cholinesterase of Erythrocytes in inemias - Jean Sab#no.
10) A Device for Rapid Fitting of Data to Two Mass lavw
Disassociation Curves Applied to Enzyme Reactions = Jean Sabine,
11) The Use of Isotopic Nitrogen in a Study of the Con
sion of JeHydrexyanthranilic dcid to Nicotinic Acid in Neurcspora -
£dgar Leifer, Wright Langham, J. P. Nyc, K. K. Mitchell; J. Biol.
Chem., 184, 589 (1950).
12) Studies on the Metabolism of Thicurea., II. The
Mstabolic Fate of Thiourea in the Thyroid Gland - John Schulmen; J.
Biol. Chem., 186, 717 (1950).

3. Rediation Physiology:
a, Gereral Appraisal of Section's Artivities:

The Rediation Physiclogy Seetion under Dr. Robert E, C
has completed a detailed series of studies on the quantitative re
tionshipe betvesn radiation dosage and organ weight loes in the
These quantitative relationships have been sufficiently well esta
that spleen and thymic weight loss may actually be used as a biol
dosimeter capable of determining radiation dosage to an accuracy
plus or mirmus 10 per cent. Using this dosimeter, they have been
to study the diclogical response of miecs to 150, 250, 1,000,000
2,000,000 KV xersys. This method has been developed for use in
Med=Bio program of the fortheaming Greenhouse Operstion to me
the biological effects of the neutrons and gamma rays emitted by
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stomic detonation. They have studied the biological effects of 12
million volt gamma rays produced by the Betatron, the relative effect
of slow neutrons from the "Water Boiler®, fast neutrons from the Coek:
eroft-Walton accelerator, and other types of radiations peculiar to
or available at Los Alamos.
_ Dr, dainwright, in coopesration with msabers of the Dental
Staff of the Los Alamos Msdical Center, completed a series of ltudio%
of the penetrations of dentin and enamel by cu‘-lnboled urea, clé.
labeled acetamide, and other radiomctive sudstances., With the termis
nation of Dr, Wainwright thess studies were completed and have been
dropped from the research program of Group Hed,
b. Ressarch and Development Programs Completed in 1950 tut
Not Published;
1) The Texicological and Hematological Effects of Plut%iun
and Americium Administered to the Rat = R, E. Carter, Verda Strang,
Betty Busch,
2) The Measurement of the Camms Ray and Neutron Componehts
of the Radiations from the Los Alamos "Water Boiler*® - P, S. Hlﬂil,H
James T. Brennan,
3) Hematological Changes in Humans Chronically Exposed

to Low Level Gamma Rediation - R. E, Carter,
4) Splenic and Thymic Weight of Mice as & Biolegicti
Indicator of Radiation Effectiveness - R, E, Carter, P. S. Harris,
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¢. Research and Development Programs Continued from 1949

and Not Completed:

1) Occurrence of Bi-nucleated Lymphocytes as an Indicati
of Rsdiation Exposure of Humans 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 Decrease of Mice as an
| Indicator of Piological Effectiveness of Different Kinds and Difforebt )
Energles,

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

3) Measurement of the Neutron and Gamma Ray 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 Den’#n
vy Cu-bmu"-ub‘lod Urea = W, W, Wainwright, F, A, Lemoine.

3) Time Studies of the Penetration of Extracted Human
Teeth by Radiocactive Nicotinsmide, Urea, Thicurss, and Acetamide,
I. Diffuse Penetration from the Enamel Surface, - W, ¥, 'Jtinvrigh#.

L) Time Studies of the Penetration of Extracted Human
Testh by Radicective Nicotinamide, Ures, Thiocurea, and Acetanide,
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II1. Penetration of Dentin from the Pulp Chamber = %W, W, Hainvright#
Ho Ho B'Ig“ﬁo

S) Rapid Diffuse Penetration of Intact Enamel and Dmt#ﬁ
by clrbon“' Iateled Urea = W, W, Weinwright, P, A. Lemoine.

6) Pathways of Enamel Penetration and Tests of Impregng-

63,65 110,111'

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

31, and Copper® - %, W, Wainwrifnt.

Plutontun?>?, Palladiun'®>, Iodine!
7} Effect of Acute Dosee of Le-rays on Splenic and T ¢
Weight of CF=1 Fema's Mice = R, E, Carter, P, S. Harris, J. T, Brerhan -
TA=1075.
4o Radiation Pstrology:
A, “eneral Appraisal of Section's Activities:

The Radiation Pathology Section has concerned itself with

a numher of problems among which is a study of the patholegy of acyte
beta radiation burns, An attempt has been set up to produce stand
beta radiation burns on rats, theredy permitting the screening of
large number of potentially therapeutic sgents. The respiration,
healing, and biochemistry of beta radiation burns have also been
studied during the past year. Among the other studies pursued by fhis
Section was a continuation of the use of x-ray to destermine the otic
and intermitotic times in normal and melignant rat tissues. Other
studies have been in progress which have direct bearing on the mﬁk
and chronic effects of ionizing radiation on animal organisms,

-$3 =
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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-

"cess of being written up:
1) Acute Radiation Burns, I. Pathogenssis of Dermal
Purns Following Variocus Amounts of Bets and X-rediation = C. C. Lushd

bsugh, John Storer, Francis van Veen.

2) Acute Radiation Burns, II, Histopathologic Study
the Ability of Beta Irradiated Rat Skin to Undergo Fibroplasis - C. (.
Ltushbaugh,

3) Acute Radiation Burns, III, Changes in Water, Fat,
and Protein Content of Beta Irradiated Rat Skin - C, C, Lushbtaugh,

Dorothy Hale,

L) Acute Rediation Burns. IV. The Respiratiom and Gl
colysis of Rat Skin after Exposure to Beta Radiation - C. C. Lushbatgh,
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

Richard ¥idner, John Storer, C. C. Lushbaugh.
c. Ressarch and Development Programs Contimied from 1949 +

Not Completed:
1) The Effect of Beta Radiation on Various Ensyms 33‘!+~

of Rat Skin,
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d. Research and Development Programe Started in 1950 and Na#
Completed:

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

2) Effect of Body Tempersture on Radiation Damge and
its Relation to Anoxia,
3) Effect of Rediation on Blood Vessels in the Rabdbit
Zar Chanber and the Vascularized Cornea of the Rabbit,
L) Effect of Pituitary Hormones on Radiation=induced
Testicular Atrophy.
5) Relation of the Incidence of Prolonged Mitotic De-
pression in Skin Biopsies to X-ray Mertality.
6) Therapy of Experimental Tumors with Radio=gold,
7) Effect of Shielding Ectopic Rone Marrow on Surviva
of Rats Following Radiation,
8) Studies on the Mechanism by which Spleen Shielding
Induces More Rapid Marrow Regeneration Following X-rediation,
9) Comparison of the Life Span of Leukemic Lymphocyt
with the Life Spen of Normal lLymphocytes to Determine Whether or Not
Leukemia is a disesse of "Overproduction® or "Underdestruction®,
e. Work Completed in 1950 and Subtmitted or Published:

None.
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(Harry F. Schulte, M. S., Group Leader)

A. gGensral Discussicn
The preparstion of an anmual report of the Industrial Hygiene

Group is not a sinmple matter. Spece is necessarily limited and one

is faced with the dilemma of concentrating on a fev relatively spec
tacular investigations or attempting to crowvd in a few words about
everything done during the year,

Either approach gives a false
sion of the work of the Industrial Hygiene Group at Los Alanmos,

difficulty arises from the fact that the work of this Group is ti
very closely with the work of the entire Los Alamos Laboratory and
the rest of the Health Division in particular. The reader must reflize
ative efforts., For more details on the vork of the Group, refere
should be made to the monthly reports, '

A rereading of the 1949 Annmual Report revaals that the sectior
the future program in that report is a surprisingly accurste pict
of the work of the Group during 1950,

In that section four main Jinas

of program development were anticipated: 1) expansion of work alr

pollution and air cleaning; 2) examinatioms of plans for nev con
struction; 3) a greater variety of substances requiring investightion;

and 4) increased emphasis on health education. These have constituted

the main trends in the 1950 program, although very little of the pegular

- bbb -
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vork previcusly undertaken has been discontinusd. In fact the oute

standing feature of the year has been the great increase in the mounﬁ
of vork undertaken. The number of samples of various sorts collected
end analyzed offers an index, but only an index, of this development,
1170 samples were collected by the Field Section, and 6760 samples
vere analysed by the Laboratory Section, In addition, 56 units of
various sorts were calidbrated for eir flow and 145 hoods studied for
ventilation characteristics. The variety of the samples handled is
even more impressive than their number, That these results have beer
accomplished without an incresse in personnel is an indication that
the development work on equipment and techniquee of the previocus yea
vere sound,
B. Erograx Ixagples

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

1. Shopp:

A complete industrial hygiens progran vas inaugurated in HT

Shop early in the ysar. The successful application of the fluoro=
photometer by the Laboratory Section permitted regular analyses of
urine samples from all uranium vorkers. This also permitted the
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Field Section to make a comparison of the counting method vith cheat
analysis for quantitating filter paper samples of sirborne dust. As
result, it vas possible to correlate air concentrations of uraniua wi
urinary excretion to a limited degree. The polishing operation vas
quickly singled out as the source of most overexposures to uranium
oxide dust and dry polishing was eliminated entirely for this reason.
Careful studies were made of all operations in HT Shop and, through
_ the cmutim of the operators and supervisors, the trcnd of air -.r#
urine concentrations has been consistently downvard, A cut—off saw
vhich vas installed without prior study produced extremsly high con-
cantratigns which were brought under control by the use of sxhaust
ventilation,

In V Shop a thorough study was made of the beryllium hasard,

This vas then followed by frequent rechecks. Here again the adopti

by the Laboratory of a satisfactory method for the mnalysis of beryJlium

in air samples enabled the Field Section to carry cut these investiga-

tions. The results demonstrated that the well-designed enclosing-
hoods which had been installed vers opersting in a manner to preven
the escape of beryllium dust into the work area, Lead exposures
investigated in the Foundry, and in the V-3 Machine Shop air sampl
were collected and analysed for cerium and volfram.
2, 9ices and TU BullAinge:
In the enriched uranium ares studies on the concentration

uranium dust vere undertaken at a time vhen exhsust ventilatiom

el
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being installed, The results were very useful in demonstrating that
the exhaust ventilaticn was necessary and vas successful vhere propcr*y
designed and installed. In several cases the results also pointed to
deficiencies in the ventilation equipment which were then remedied.
In the normal uranium area the need for exhaust ventilation cn the
furnaces vas 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 need for further studies on such operatiods
as rolling, forging and extrusion, but these operations are still being
used only to a very limited degree and fev samples have been taken a
yet. The determination of uranium in urine has also been applied in
this area. Thorium, arsenic, thallium, and beryllium vere also used
in Sigma Building during the year and studies were undertaken in ad-
vance of their use vhich enabled operstions to be carried on without
hasards. Ventilation studies have been particularly valuabdle in thij
work,

In TU Building progress has been scmevhat irregular. From
time to time consideration has been given to the immediate comstruction
of a nev tuilding vhich would incorporsts many of the improvements io-
viocusly shown to be necessary. Air samples and particle size studi
have shown this Btuilding to be cne of the worst from the standpoint pf

dust production. However, the briquetting operation has been
from Los Alamce ccmpletely and a study is still in progress on the
maining dust producing operations. In general, improvemsnt slenmg th

-69 -
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lines in the Sizma area has been slow btut steady,

3, S 3ite:

At the beginning of 1950 a successful effort was mede to g

cormplete coversge of the entire S Site area with the monthly urin
sis program and these samples were taken and analyzed at nonthly
vals for a pericd of six months, The results were then revieved
Dr. Lemuel McGee of the Hercules Powder Company, s consultant to
Health Division, and it was decided then to abtandon the urine pr
for the immediate future., The results obtained were of considern}le

use in locating aress requiring further study but wers not of sufji-
cient value from the standpoint of information to be gained aboutjan
individual, When the urine program was dropped increased emphasip wvas
put on air sampling and the number of such samples has been steadjly in-
creasing, By the close of the year all operations producing excessive

dust had been brought under control, Eecause of the constantly

i~z conditions, however, continuation of routine air sampling v
nacessary, Incressed attention was also given to the problea of
Here again the ability of the Laboratory to snalyze ~amples for
material permitted sccurate estimites to be made of air concen
and no sericus hazards fram this source have heen found to dats.

Construation work on new tuildings in the £ Site area ha

plans for this construction. The heslth program was extended tq in-
clude GM(=2 installations at S Site and Anchor Ranch and GMX-1

' —— WU
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at GT Site, Carbon tetrachloride beirg used extensively bv GM(=2

presented a number of seriocus prohlems Auring the yesr., These he
' hasr breught under rontrol to a large degree and the use of less tdxic
materials as a suhgtitute is being actively investigatad bty CMX-2,
Mononitrotoluene, another rew subatance, still presents soms diffi;
culties lurgely due to its intense unpleasant odor in very minute
concentrations, Improved ventilation is being provided in many loga-

tions at S Site and Anchor Ranch,

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

GMi=5, it was necessary tc develop an analytical method for the id

and accurate determination of this contaminant in air, This meth

wvas 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 sxposure resulted from machiningfof
large crystals of naphthalene. Reccomendations were made for the|proper
ventilation of these exposures and concentrations were bi'éught | to
levels not considered hazardous. Kowever, toxicological data on fhis
material are still very meager and further infermation would be upeful.
5. Waste Disposal:

The developments in the field of liquid wvaste disposal
largely ocutside the Industrisl Hygieme Group., 4 Working Gmp-cr
' waste disposal, composed of representatives of all of the varioug AEC
installations throughout the country, was organized during the

I -7 -
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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, The Grd

17
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 was put into operation at the close of the year, In the fie
of airborne wastes the Industrial Hygiene Group has been particular}ly
active, Scame assistance has been given to CMR-Division in studies
effluents ﬁ'ém the DP West stacks. Detailed stulies vere made on
of the air cleaning units at Sigma Building and it is planned that

eventually all stack effluents will be brought under continuocus ey

or checked at regular intervals, An incinerstor for handling comtystible

801id vaste is in the process of construction and plans are being .
by this Group for an extensive study of stack effluents of this ingin-
erator, This has necessitated considerable development work on ingtru-
ments and techniques,
6. Dissster Planning:
A considerable amount of time was spent by members of the Lroup
in ceoperation with representatives of other Groups on the subjectj of
disaster planning. Particular effort was directed toward plans f#
dealing with an emergency that might be created by the accidental
destruction of D Building. The Group also assisted in equipping L’A
smergency vehicle for use at Los Alamos,

iy
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; 7. licod Survey:

; Because of the nature of the activities of the Los Alamos
Laboratory there are a very large number of exhaust hoods of varioud

types in operation 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. Several hundred hoods still remain to be studied and the resylts
to date indicate that there ars a large number of hoods which provige
insufficient ventilation for the opsrations being carried on in the
These hoods give an entirely false sense of security 1’.6 the _opont 8
and reccmmendations are being made for their improvemmt,
C. Davelomment Work

A considsrable amount of development work has been undertaken
; the laboratory Section. The procedures used in the laboratory u-:[n

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

deal remains to be dcne to those considered satisfactory and in r

use. A number of procedures have besn moving toward the latter claps

during the year., The determination of tritium and uranium in urin
and the determination of naphthalene in air are in this categery.
Studies on the determination of curium and actinium are still in-t
early development stage., Work on the determination of enriched u
in urine,vhich wvas dropped early in the year due to pressurs or.

work,vas resuned later and definits progress is being made. A c or-
able number of newv laboratory procedures have been undertaken dur
the year. These include analyses of samples for beryllium, barium
UNCLASSIFIED
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asrcury, cadmium, lead, thorium, ocerium, volfrem, bismuth, nucuﬁ
arsenic, uranium, redium, toluene, and cyanides. Improvements have

besn intreduced into the plutonium msthed and its associated camt
technique with the result that backgrounds have been reduced comsid
ably and the significance of lov counts has been appreciably

This vork wvas undertaken in crder to meet proposed nev tolerance
for plutonium, Toward tha close of the year, s beginning was made
the exchange of sanples with other laboratories in order to provide
check oo analytical msthods.

In the Field Section there has besn consideradle smphasis ﬁ
esquipment development. A mmber of modifications have been made on
the Filter Queen to permit its use for industrisl hygieme purposes.
Two types of comntimuous recording samplers for alpha emitters have
been developed in collaboration with the Electronics Section of
Group BE=1, These are still in the early stage of development tut
seen capable of giving very useful data. Sintsred pla*inum discs aje
being tasted for use vhere samples mst be collected at high temperpe
tures. These vill have partioular value in studies made on the in-
ethchmthdwcmiwmmulT.
The silica gel method for sampling of organic solvents has been intfo-
duced and is being used routinely in a mmber of locatioms. Where
stack sampling is carried on every effort has been made to take lsg-

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 were given by members of the Group during the
Yyear. A paper on DDUSTRIAL HYGIENE MANAGEMENT OF URANIUM EXPOSURES

was presented before a session of the meeting of the Mediocsl and
Laboratary Directars of the AEC. A talk on DISASTER PLANNIIC ves
given before the combined meetings of the Misscuri and Kansas Public
Health Associations. Talks on THE DETERMINATION OF RAPRTHAIENE VAPCH
IN AIR; SAMPLING IR RADIOACTIVE DUSTS; and DETERMINMATION OF THE PARY
TICLE SIZE OF RADIOACTIVE DUSTS were presented st the meeting of the
Rocky Mountain Section, Amsrican Industrial Hygieme Association., A
talk on METHODS OF SAMPLING FOR TQXIC MATERIALS was presented befare
the Los Alamos and Santa Fe County Medical Societies. The talks gi
at the Rocky Moaumntain Section meeting are in the process of being
psred for publication.
E. Chanses in Perecamel and Feailitiss

There has been no incresse in professicnal perscmnel in the Indug-
trial Rygiene Group during 1950, One clerketypist has been added to
the office and one part=time emplcyes has been added to the Health
Pass Ward., An additional field engineer will join the Group at the
close of the year. The labaratory Section's quarters in ML Building
have besn enlarged btut are slready crowded vith equipment sinee the
variety of nev procedures sdded means that quip-ntmtu-.h;ut
up even though it is used relatively infrequently. This results in
very high ratio of space to personnel but it ecamnot be avoided if '.h[
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Group is to be prepared to handle problems as they arise. The quarfers

of the Field Section have not expanded apprecisdly during the ysar,

The Health Pass Ward has been noved into a different building and ndw

has somevhat more adequate facilities, A mmber of nev items of
equipment have been sdded during the year. These include an Alnor

therno-anemcmeter and a pitot tube for sir flov measurements, a hig

volums sampler, several Filter Quesas, and three nev cascade impactdrs.

A polarigreph, two fluorcphotometers, an L. R, electroscope, and a
low background counter have been added to the Laboratery.
F. Inture Progrep

An acocurste forecast of next year's program such as wvas provides

in last year's report is extremsly unlikely as it is difficult to T-
i

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, Some studies on ajr

cleaning will be undertaken in cooperation with the Air Cleaning la

W

atory at Harvard University. As long as the tuilding progran on Scqth

Mesa continues, the Industrial Hygiene Group will maintain active
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
vill sgain be reviewed during the coming year.

Another possible line of development will be that of ulil;.lnco
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
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still unsettled., In sddition last year the Greup undertock to ¢1v+
assistance to the U. S. Publie Kealth Service during its survey of
hasards ineident to uranium mining and milling on the Colarado Pla .

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

The Industrial Hygiems Group will cooperate to the fullest t
in the vork of the Laboratory on its Weapons Test Program. The -
tude of this vork and the extent to wvhich the Group will be invel
is still samevhat in doubt at the close of the year but it now
likely that this will constitute a major item in cur 1951 program,
G. Parscunel Facilities and Eouimment Nesds

Should the Group becoms extensively involved in the weapons tes
and the civilian defense programs, some expansion of persomnel will

be necessary. Murther expansion of the Los Alamcs Scientific la
tory and extensive vork in other plants under Santa Fe Operations 1ce
vill also necessitate additional persomnel. Both field and laborat
vorkers vill be needed, although an emast estimate of the mumber ot
be made at present. The space facilities of the Croup are now very
inadequate and will limit personmel expansion. Both the Field Sect
and the lLaboratory Section are extremely ocrowded tut every o!'fort.
be made to utilise existing facilities since plans are progressing
rapidly for the construction of a nev building to house this Group
along with Group H-4{. It may be neceesary to provide scme special
temporary facilities to taks care of additional needs as they arise,

o
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In particular, the Pield Section needs a place to set up a dust

Instrument development which is likely to be accelerated is impogsiile

without a place to test sampling equipment under controlled conditi
The necessity of maintaining extremely lov bdackgramd conditions in
Building and Q Puilding eliminates these as possible places to set
s chamber even if space wers availabdle, The equipment neads of the
Group for the next year are not large if only the regular progran of
the Laboratory is considersd. However, the Weapons Test Program
sents an entirely different picture from this stardpeint and it is
likely that there will be a considersble increase in the nulbtr of
pieces of squipment required.

This Annual Report is written at & difficult tims, The indulv.riﬁl

hiygiene program is an integral part of the Los Alamos Scientific
Laborstory and as such its immediate future is being decided els

Whatever the decision, the Industrial Hygiene Group will endeaver t
give 4its best efforts to the ailm of the elimination of loss of vor
time due to preventable causes and to the fullest conservation of
human resources.
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