
ANNUAL:.REPORT OF THE HEALTH DIVISION 
1957' 

. .  
. .  

00131098.001 

L. L 



L. L 



UKLASSIF IED 

LA-2218 

(M-3879, 2lrt 8d.) 
HEALTR AND SAFETY 

UX AL.AMOS SCIENTIFIC LABORARXY 
OF THE UCllVERSlfV OF CMIFORWA LOS MAYOS MW YEXlCo 

REPORT DETIUBUTE~: ~ c t o k r  17, iv5a 

RXPORT -EN May 1958 

ANNUAL REPORT OF TRE HEALTH DIVISION 

1957 

by 

Thomas L. shtpman 

- 1 -  

00131098.003 

L. L 



1 I K L  ASSlFlED 

PREFACE 

The preparation of a report such as this is a risky business 

because of the varied and divergent intereats of those who may read it. 

It is a difficult job to knw what to include and what to leave out if 

the writers aad readers a l ike  a r e  to be satisfied w i t h  the results. 

Primarily, however, thls report is written for outselves and constitutes 

a sort of periodic stock-taklng or inventory; it is an opportunity to 

examfnc our own program irrm! a different angle and with a different 

perspective. 

occasionally been able to see that certain programs appear to be getting 

to0 much emphasis while others are being slighted. 

therefore, is a useful tool in shaping and steering our ovn program. 

After perusing such reports i n  the past, we have 

The annual report, 

The extent to whlch this report is read by end is of interest to 

others, we never quite know. 

uted and who receives them. 

the report informative to others, we will appreciate any comments or 

suggestians which may be sent to us. 

We knov only how many copies are distrib- 

In view of the fact that we hope to make 

As Leader of the Division I wish to take t h i s  opportunity to express 

gratitude in a number of different directions. 

gmteful to all mcmbers of the Health Division for their constant 

loyalty and devotion to thelr jobs. Secondly, I would like to point out 

that we are deeply indebted to the Director of the Los Alemoe Scientific 

First of U, I am 
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Thana8 L. Shippan, M.D. 
Divit~ion Leader 
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1 '  
Chapter 1 

MTROrmCPION 

By Thapsa L. Shipman, M.D., Division Leader 

The responsibil i ty of the Health Division a t  the Loa Alamos 

Scient i f ic  Laboratory is, as it alvsys hss been, the all-embracing 

as8urance of the protection of the health of all Laboratory workers 

both for the present aad the future.  

residents of th i8  ccmmuaity and all visitors, as w e l l  as residents of 

 are^^ adjacent to Los Alrvnos, that no health hazards w i l l  r e su l t  from 

Labonstory ac t iv i t les .  

Also, assumnce must be given a11 

Frequently it is d i f f F c @ t  to detennlnc where pure service functions 

leave off and research and developent fu~lctloas begin. 

difficult  to make an arb i t ra ry  dl6ccFmination between programmatic and 

fbdamental research progrsms; one could almost say that all research is 

programmatic to the Individual experimenter i n  that he sees a desire or 

a need f o r  the material he hopes to turn aut. 

par t icular ly  t m e ,  and one m i g h t  go so far as t o  say that those lines of 

pure fundameat& research which are being followed are i n  t ru th  welcome 

dividend8 stemming iram the  Laboratory's health protection progrun. 

It is even more 

A t  Lo8 Alamos t h i s  is 

This 
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b e e  not imply m t  the  basic pr0- afe  88 of aeconduy im- 

p o w c e - - a s  is just the w a y  things have worked out as the result of 

a evolutionary process w i t h  periodic mut.tion8- 

One of the best fe8tureS Of t h e  Health Division program In both 

s d c e  d research fuActlon8 is it8 flrxibility. 

mind, houevcr, that the work of the Laboratory present8 a constantly 

changing aspect in which old problems diaappcar and ncy oocr are encoub 

bred  almost daily. If the Health Division is to keep up wlth the rest 

of the Laboratory, it, too, muit be prepared to drop old programs and 

accept new ones without prior varning. 

It should be kcpt in 

Another noteworthy point to be kept in mind Fa the high degree of 

collaboration between members of the varioua Groups in the Division. 

the folloving reports each Group Leader ham outlined hlo awn p r o w ,  

but the truth of the matter is that rmsly of tbc accampliehnents described 

have been facilitated or made possible by collaboration with someone in 

another Craup. 

croup were propored by 8amcone outside the G m p .  

In 

Not infrequently, problems to be investigated by one 

In looking at the Division as a whole, we can ace imnedietely t h a t  

it is larger persomelwise than it was at the time or the last annual 

report (for 1954).* An organizational listing of the entire Division l a  

sivcn at t h e  cad of this introduction. A signfricant portion or OUT 

grovth bas resulted from the acquisition or  the Industrial Waste Group, 

*ports were not fraued for 1955 and 1956. 
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8-7, formerly a part of the AEC, and the Contaminated Laundry, which 

originally was a part of the LASL CMR Division. Much of the remainder 

of OUT growth r e f l ec t s  an increare in  the 8ize of the Monitoring Group, 

which, i n  turn, reflects a very real lncrease i n  the services required 

thKNghoUt the Laborstory. N e w  lines of ac t iv l ty  have been undertaken 

but vary feu of #e old ones have been abandoned. 

It is both the prerogative and the responsibil i ty of the Division 

Leader to  serve as a sort of guide and t o  point out those items In the 

fo l lor fng  pagee which to him are of particular aignlficance or  Importance. 

In doing this, one is reminded of the bibl ical  reference t o  the stone 

which was rejected by the builder. It i s  perfectly possible and even 

probable that cer ta in  of the proepams not mentioned i n  t h i s  introduction 

may, In time, turn out t o  be the most productive. 

t h a t  sane readers will focus the i r  in te res t  on itas to which I w i l l  

It is also probable 

refer; this ,  of course, is to be expected. 

Below are l is ted the points of significance and in te res t  t o  ne as 

they relate to each of the Groups i n  the Division. 

Group H-1, Monitorinn. The year 1957 brought the  change in the 

permissible levels  of radiation exposure. 

problem, it was necessary t o  change the former system of maintaining 

tshiation exposure records to one ut i l iz ing  IBM cards. 

attention is called to  the compilation of exposures for 1956 and 1957 

siven in Table 2.1. 

In order t o  meet related 

Particular 

~FOUP H-2, Industrial  Medicine. I t  can be r ta ted with considerable 
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asswmce that no new disease8 have been discovered nor have we found 

any drsmatic ways of curing old ones. The anticipated epidemic of 

Asiatic flu did not materialize; it is Impossible, of course, t o  deter- 

mine to w h a t  extent this happy result MO related ta the p r o w  of 

irfimunization. Los Alunor continues to appear a pret ty  healthy place in 

which t o  l ive  and work. 

G ~ U R  H-3, Snfety. Much of the story  of this G r o u p  I s  appsrcnt i n  

Serious accidents are so rue that when me the tablea of Chapter 4. 

doer appear it stands out i n  rather -ring contrast to the re& of the 

record. As has elways been obvious i n  the past, 8uch Ln.lMer a8 do 

occur are ocdinarily of a conmum, gudea-vrriety nature md are not re- 

h t e d  to the numerous unusual hazards vhlch arc present in muay m s  of 

the Laboratory. 

Group H-4. Blaned lca l  Research. It is extremely Ufficult*to gener- 

al ize  on the program of this Group. Its program of low level  counting 

is unique, and we can certainly b w t  of one of the f ines t  f a c i l i t i e s  in 

the world for work of t h i s  type. The opportunity to count large samples 

and also to count large animals and man mpfd3y has opened a wide iield 

of ac t iv i t ies .  

f i e ld  of chemical dosimetry. 

Quite slgnif icsnt  progrerr has also been made in the 

This work and related rtudier have ambled 

members of this Group t o  participate extensively i n  the progrsan. The 

effects  of the birastrous epidemic Fn the animal colony should not be 

underestimated. 

chronic expdsurcs waa ret back a t  least b o  ycars, snd it has been 

The work i n  the field of long-tern results of low and 
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decided not to rt8une this program in f u l l  force until more space can be 

? 

d e  available for a n i d  quarters. 

'rlorthy of special mention is the completion of a comprehensive and 

much needed W O - V O ~ . ~ ~  work, Organic Syntheses with Isotopes. 

started as a modest project but it greu like the bean stalk. 

is expected in the srrmner of 1958. 

This 

Publication 

It is of interest to note that members of' this Group alone presented 

39 talks of one sort or.another during the year. Thirty-five documents 

were published in the open literature, and an additionel 35 papers have 

been accepted for publication. 

Croup H-5, Industrial Hygiene. There have been fev significant 

chmges In the work of this Group, but it becomes increasingly evident 

how necessary industrial hygiene fs in the work of the Laboratory. 

single study of perhaps the most far-reaching importance has been on the 

The 

effectiveness of various makes of respirators and respiratory protective 

masks. It nov appears that the U. S. Bureau of Mines will continue this 

work and ultimately provide approval for respirators to be used f o r  pro- 

tection against radioactive dusts. 

Group H - 6 ,  Radiological Physics. It is difficult to define the 

program of this Group because much of its work consists of a species of 

trouble shooting. One problem which undoubtedly \r i l l  always be with ?IS 

I s  that of forecasting fallout, a field in which the members of this 

Group have always played a leading part. Their other accomplishments, 

however, should not be discounted. It is worthy of mention that the 

-u- 
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Meteo~logy Section is nou rtsifed by kbolrtory employees rather than 

the USAF, as was fonncr4 the case. Both members of the present section 

formerly worked in  it a8 members of the  Air Force. 

Gtotrp 8-7, Industrial Waste. The report of thir Group is given In 

cousiderable d e h i l  because t h i s  i o  the Divirlon's first annual report 

rincc the Group became a part of the Division. 

the problew of liquid waste dispossl at Loa Alrmor veic relstfvely un- 

canBlicatcd, but it I s  Increasingly evident that new problems are arising 

continucrlly. 

incrcaac i n  the waste trcatmcnc facilities. 

For a number of years 

Thought murt be given In the very near future to a major 
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Chapter 2 

GROUP E-1, MONITORING 

By Dean D. Meyer, Group Leader 

2.1 General 

As a service group within the Laboratory, Group 8-1 is responsible 

for the measuraaent and control of exposures to ionizing radiation. 

Daily surveys ere  msde and air samples collected in those areas handling 

radioactive materials. 

dosfmetry vas furnished to all personuel exposed to external radiation. 

Detailed rerports were sulnnitted to supemisors concerning unusual condi- 

During 1957, as in previous years, appropriate 

tions within their areas, high air counts, and overexposures. Assistance 

was given to many m p s  on the d e e i e  of new facilities to be used far 

handling radioactive materials, the features which are of particular 

concern to Group 8-1 being shielding, ventilatia, filtration of effluent, 

choice of building materials for ease of decantemination, remote handling 

equipment, tnstnuncntation, and disposal of radioactive wastes. 

A supplemenhry servLce perfomed for the Laboratory is decontsmi- 

nation. 

s p i l l s  of radioactive materials occurred. 

Assistance vas given in the cleanup of axeas where accidental 

Routine decontamination was 
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made of Laboratory e q u i p n t  and precious mct8ls in order that thw 

might be returned to use. It is e8tlmated tbnt 1858 item w i t h  ISXI 

approximate d u e  of $286,960 were dacontrminated during the year. 

addition, 40 kg of platinum, along vith vrrying quantities of other 

pnCiOtS metals, were dtconbldnated and lrtturrrcd to E*&. 

I n  

We had established seversl objectives for ourmlves during 1957. 

These were pursued with varying degrecs ot BUCCCSS. They are discussed 

in some detail  below: 

(1). Attempts were made to control ell whole-body exposures 

to penetrating ionizing radiation to below the 5 rem per ycar recom- 

mended by the National Canmlttec on Radiation Protection. 

persons urceeding 5 rem for 1957 was 14 (see Table 2.1). 

exposures received both at test sites and within the Latmratory. 

highest individual expowe was 13.5 rem. 

vhile the individual w8s working on cr i t ica l  sp8anbly ccawnents. 

The number of 

This included 

The 

?b i8  #ponuc was received 

(2).  A l l  photodosimetry records are being chaaged to the zEp( 

codlng system. This has been accamplished for the y e w  1956 and 1957, 

but the completion of the project w i l l  nwre considerable rdditlonal 

time. 

IEM eqyipment. 

( 3 ) .  Msterlalr mete dispoml hr bec- a mjor problem to 

The major difficulty thus tar has been obtaining =chine time on 

a l l  laboratories using radioactive nmterlals, and th is  Laboratory is  no 

exception. A l l  sol id wastes a t  this  Laboratory are disposed of by eithei 

burial or p i t  burning. A new dfsporral area 011 Mesih d e l  Buey has been I 

1 
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assigned to the Laboratory. 

years. 

but there are other problem =&ring solution. 

should be considered are storage before collection, choe of collection, 

containment of f i r e  if it occurs during storage or transit, protectian 

of conteats Avrm weather before and during trmsit, minimum possibi l i ty  

It should teke care of our needs f o r  many 

This will solve the actual burial problem quite s a t i r f a c t ~ r i l y ,  

Among thore which 

of s p i l l  during tran8it, and cost. A study MI) made of our present eye- 

tem on the basis of the above points, and other aystema were considered. 

The method which segled to of fer  the most, and which ue have adopted 011 

an experimental basis, i s  using Dempster Dumpsters for t rash pick-up. 

The advantages are so great that we have now decided to  go t o  thest  con- 

ta iners  ent i re ly  except in a lim€tcd number of cases where item will 

not f i t  i n  the Dcmpster Dcrmpeter. 

(4). A number of changes and derlrablc additions hnve occur- 

red which make the LASL General hadbook for Radiation Monitoring 

re la t ive ly  obsolete. We had planned to have a aew edition canpleted by 

July 1957. However, since the Natlorral  Bureau of Standards was revisirrg 

i t s  Handbook 52, it eeaned desirable to postpone the revision of ow: 

handbook un t i l  these tables  could be included. 

Latter part of 1958 before the next revision of our handbook is ready 

It will p b a b l y  be t h e  

for distribution. 

( 5 ) .  Some typrr  of  work at the Laboratory give di f f icu l t lea  

These are: i n  controlling actemal uhole-body radiation t o  personnel. 

333 chemistry and fabrication; Rab proceerlng, ucperfmentr, and 

f 

i 
> 

i 
i 

b 
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waste asposal; and the manipulation of c r i t i c a l  assembly components. 

mere are several thing8 which w e  thMr w i l l  assist in reducing 

U C ~ O S U ~ C S  on the work. F i r r t ,  additional shielding should be put 

on dry boxes where practical .  Second, the metal should be fabricated 

soon as possible a f t e r  the chcmical purification slnce there is appre- 

ciable epwtth of high energy gama-emitting daughters even during the 

first week. Third, replacement operators should be trained in  order 

that personnel may be rotated. 

The higher acposures of Rata personnel during the latter part of 

the year were due, w e  believe, t o  unusual clrcw8taPcesr The breakdam 

of eqpipment i n  the hot ce l l  created waste disposal problem, while the 

concentration of radioactivity i n  the waste storage tanks was so high 

they could not be dumped, and the pumps on the tanks required maintenance 

before the solution could be put through the ion exchange column. 

siderable arpo6urc was received by EL7 personnel repairing these pumps and 

Working on the ion =change column. 

will be solved by planned revisions i n  the LASL Ten S i te  waste disposal 

SyStem. 

Con- 

It is believed that these problems 

The control of high exposures armad c r i t i c a l  asraubly components 

can be improved by closer supervision and we have now assigned a full- 

time health monitor to  Pajrvito Si te  as a step in t h i s  direction. 

(6). Radistlon exposure limited t o  the hands, considered from 

W U a l  accumulated dose basis, appears to  be under satisfactory control. 

The highest snnual accumulated hand dose was 38 ran, which is less than 

i 
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one-hall the maximupa pe&66lble dose. 

the veekly pcrmirriblt hand doses were exceeded; them occurred on re- 

search operatiom involvlng the bardlFng of l ight  metal tritldea a d  the 

chemistry aad fabrication of t?33. The oveccxposurer on t he  l ight  -tal 

Thara were a feu I M W c e s  where 

tr$tlber were due to low energy b-rtmblung. We believe that t h i s  

minor problem cea be solved sdcqu8tely Ln the tuture by l ight  rhielding. 

(7 ) .  Seven1 accident# occurred in 1957 in vhlch material8 tht 

contribute to the internal dosage were dlschszged. None of there con- 

tributed signlficmuy to personnel body burdens, w i t h  the exception of 

tritium. Three of the  fourteen exposures w i t h l n  the hbontoxy which 

exceeded 5 ran for the year were due to this substance. The tritium 

overexposurer occurred during maintenance, repair, and deconbminatlan 

of equipment i n  one of the resenrch laboratorlab. We believe that the 

l n a h l l s t i o d  of a hood for decontrmFrration will materially reduce the  

exposme i n  this area, and such an inrtdlat lon 18 planned i n  the near 

future. 

During the year G o  training program were p- and @veri to 

AEC and m i l i t u y  personnel. 

(1). In April a one-week courae on a g h  monitoring p r o c e d ~ n s  

ard conWnation control MI given to personnel of the 2700th Squ8&on 

MID m p  Hill Air Force Base Fn Utah. After completion of the 

lecture part of this course at Lor Narnos, the group proceeded to the 

Ncvsdcr Test Site where they continued tkieir tnining by taking part in 

Project 57. 
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(2). In ~ ~ l y  a one-week cour8e on radiation protection was 

Gven to safety personae1 fmu AM: operations a t  Burlington, Iowa, aad 

m i l l o ,  Texas. 

2.2 Future pro- 

New pro- and machines to be used vithin =* Labomtory necessl- 

a t e  progress In  certain t iel& for Group H - 1 .  

dditional n ~ l b i l i t l e s  we have trtsblished the follcnrlrrg goals for 

ourselves: 

In order to meet these 

(1). There are several types of pulred neutron sources being 

developed within the Laboratory. These include Phemex, some Shervood 

equiptent, sod ianc c r i t i c a l  assemblies. 

rdequste dosimetry and monitoring methods for these types of sources. 

In order to schleve t h i s  objective ve w i l l  have to h v e  ~ s i s t a n c e  In 

the developnent of integrating trpe neutron detectors w h i c h  will reepond 

to the duty cycles to be used by the machines. 

I t  will be necessary to dcvelop 

(2). The possibil ity O f  VOW& OcctUTing While hrndling Soh- 

t i O W  rpd s a l t 8  O f  p l u m =  is aw8 pR6-t. E v 3 w t i a  O f  the 

arriousnrsr of these vound.s from the staadpoint or radiation dosage has 

a l n y r  beea di f f icul t .  The use of a rclntillatlon probe fed Into a pulre- 

height W e r  to meamre the 17 kev X 

to offer the mort prmlre. Gmup Ii-6 18 already rsslsting on this pro- 

ject and we hope to have a vorkable instrument in the ne- fiture. 

emitted by plutonium seems 

( 3). Platinum decontamination has required many man-hours. 

1 0 4 5 5 7 2  
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Tvo method8 of decoataminatlaa are being urd ,  both taking cauiderable 

time. 

extraction of the contaminate; the other method i s  ultrasonic clerning 

vhlch requires that the individual piecer of platintrm be mitored.  We 

are apcrimmting with 8 method i n  w h i c h  the platinum i s  aelted with an 

induction h a t e r  and csrt into an ingot. The ingot cao be rampled e ~ i l y  

by dissolving 8 emall portion in aqua reen rab preparing a planchet, 

which is counted. 

and has proven ratisfactory Zor the deconWoation o f  silver. 

One method requires dirrolviag the metal md Wing a c h c m i d  

This method wi l l  greatly reduce the monitoring time, 

(4). Our present personnel f i b  dosimetry has three conrpic- 

uous shortcaniage: 

(a). There is a I A C ~  of ~ ~ i t i v i t y  tor measuring lov 

level u<posures. 

50 M. 

basis, many lov level cxposuns are xnisred. 

these badges on a monthly banis la order that exposurea 88 low as 1 5  to 

20 mr per week may be mtasured. 

The threshold of the Du P a t  5cP film Is rpproxhtely 

Since msny badger have been issued 00 8 weekly and blueekly 

It 18 n w  prapoeeb to Issue 

(b). It is difficult to me- otpo8-s i n  u(cCSS Of 

8 r w i t h  our present fib.  Thin means tht we yould probably be unable 

to evaluate gamm exposures such an might result fran an accident. 

problem will be solved by incorporating in our film packet a dosimeter 

which will cover the mnge frm 4 to 600 r. 

Tbir 

( c ) .  O n l y  limited dlotrlbution is nou pvde of nuclesr 

track plates. We are now proposing to include nuclear track films in 
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h~ film badges. Not all these film vtU be read, but they  vi^ be 

processed and CLLI be read should my question of exposure arise. 

nuclear track f i lm w i l l  be a Cheka pnckct. 

this f i lm w i l l  give increarch accuracy for neutron dosimetry because of 

its energy dependace chuacteristics. The high mnge film and the 

mka nuclear film w i l l  be combined In a single packet, vhich is cal led 

the Easm experimental personal neutron moaitoriq fils, Type B2. 

The 

Experience has sham that 

? 

3 

-29- 

00131098 030 

1 0 4 5 5 1 4  L A N L  



1 c 
Chapter 3 

QIOUP H-2, m S T R U L  I(EDICII0E 

B y  H u r y  0.. LJhipple, M.D., Qraug L c d c r  
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3.1 General I 
i 
I 
I 

The e f f o r t s  of the G- arc dfrected taumd 8 prom of pnven- 

The Group work8 closely tovard thie end with the other tive medicine. 

Groups i n  the Health Division, and prrnclprlly with the IndustridL 

Hygiene Group (H-5), the Monitoring G r a u g  (€I-l), und the Safety G m p  

(E-3). The Group a l s o  worke closely vith t h e  Laboratory Businerr Office 

In aa rdvisory capacity In connection vith Worbncn'r Canpensation cases. 

There were no msjor chnnges in proceduns or policies in 1957. 

3.2 Peruonnel 

? 

There vere 18 ea~loyecs in the Gro~p at the bcglnnlng and end of 

the ytar. 

labozrtory tecbniciaru, one mccretazy, three clerkr, and two labontory 

di8hUhicrS. 

C l U t d ,  b u i s  for sick leave and rncatloa rtphcamcrrts. The r s d i O l O & s t  

of the h e  Al.moi Medical Center is employed on a continuing consulting 

This m b e r  included tvo phyeiclrnr, rix nuraca, four clln1ca.l 

The Group J 8 o  had a w l a b l e  tu0 rtgtstered uurbes on a 

00131 098.031 
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3.3 Physical Exaninations 

A continuing mor effort of the Group hu been the physical Ucsmi- 

-tion p r o m .  Pre-employment and tcrmiaation examhations are done on 

31 employee8 at the appropriate tlme. Since the Labomtory personnel 

turnover iuu been relatively smal l  and a large p m r t f o n  of new hires 

have beea either recxuited locally or brought here for lntenriev prtor 

to Qsploymcnt, it has beea possible for us to m g e  to perform a major 

fraction of the pre-employment d n a t i o n a  under OUT own auspices. 

Afiangemcntr have been made with AEC Security t o  bring uncleared indlvid- 

uals under our escort to our facillties fo r  t h i s  purpose. 

Periodic physical examilrations are done at a three-year interval 

unless exposure, age, or knm physical disability d e 6  a shorter 

interval dceirable. 

Mns 1957 a to- of 523 pre-employtnent cxaminations, 3 7  t e n d -  

aation cxeminationa, end 9 4  periodic physical otaminations uere 

pc~ormed.  

11 
3.4 Mspensaries 

The Group msiatainr four dispensaries for the care o f  minor o c w p -  

tional disease and iqfurier, minor nonoccupational disease and in$-ules, 

aad for ilrst aid in more serious conditions. The four dispensarles are 

located at the Administration Building, CM Building, S S i k ,  a d  TA-1. 

-3- 
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at DP West. The dispensarlcs are staffed by reglsttrtd nursea. In ! 

i 
a m t i o n ,  there i s  a phyaician in  attendmcc f r a n  8 a.m. to 5 p.m. at 

the Adminiatntion Building and at scheduled tiores at 9 Site .  
r 

f During 1957 there was a total of 19,408 dispensary v i s i t r ,  of vhich ! 

5050 or 26 per ccat were for occupational reasons. 

7.5 Laboratory 

The laboratory is equipped to bo a variety or clinical procedures 

both ia connection v i th  the phyrical c3urnirratlon program rod the follm- 

up of workers vith poteat id ly  hrzrrdaus wpo8ures. 

menced doing eerological testing for ryphilis using the VDRL test. 

samples for this procedure bad previously been sent to the New Mexico 

Public Health Laboratory. 

In ~rnuary we com- 

Blood 

During 1957 the laboratory pcriormed 3918 ccmplete blood counts, 

2224 urinalyses, 140 asrorted blood chcmiatry procedures, 557 blood 

typinga, and 1037 VDRL teats. 

IA 1956 the G r o u p  discontinued taking chest p h o t o ? l u o m ~  a t  the 

Medical Center and i n r u e d  its wn X-ray equipment. A standard 14 x 17 

six-foot chest X-ray la taken to minimize X - r a y  &ea&e, vhich hrr been 

i 

I 

f measured at about 30 mr per exposure. 

carried out by the nursing personnel under the gcneral direction of the 

radiologist at the Los Alamos Medical Center. 

A l l  tadiographic procedures are 

Film badge wnitorlng has 
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7.7 MisceUSneouS 

In September vc were urged by the AEC to offer llmunization to all 

amployees against the Asian  strain of influenza. 

tions was undertaken. 

Motico State Department of Public Health and to conserve supplies of 

mccine, it was decided to give two intracutaneous inoculations of 0.1 cc 

each, at an intenrsl of tvo weeks. 

over the ensuing weeks. 

the Laboratory employees received immunization against Asiatic influenza. 

The Laboratory did  not experience an Fnflucnza epidemic although a mild 

epidemic did occur at Lo8 Alamos, mostly among 8chool-age children. It 

A p r o m  of ixmalza- 

In line with the recamnendations of the New 

A tom of 2686 injections vas given 

This indicates that very aearly 50 per cent of 

is, of course, imporsible to determine hov effective the iJmnuniZatL0~ 

program vas in preventing an epidemic among Laboratory persomel. 

hawever, interesting to note that our emerience in 1956 and 1957 with 

the seasonal incidence of upper respiratory infections shwed no definite 

change in pattern, and the only significant difference, If any, VBS a 

slight decrease in such infections during November and December of 1957- 

It IS, 

In addition, the Group cooperated in rurnishing supplies and person- 

nel for assisting in the Asiatic influenza imnunization pragrsm for mc, 

zh, and Medical Center personnel. 

m i l i t a r y  dependents. 

We also assisted in immunizing 

I 
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11 This figure docs not include Worhen's Cmenration insurance costs. 
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CRWP H-3, %FEE 

By Ray Reider, Group Leader 

4.1 General 

The Laboratory's accident frequency record hr not varied signifi- 

mtly for several years (Fig.  1.1). 

accidentr per million man-hours worked, about the bame a6 the national 

The frequency for 1957 was 3.5 

I I I 1 I I I I 

1000 
s 

2 :i 1 
A E 

F i g .  4.1 Disabling personal injuries. 

chemical iod~6tw record of 3.4 and lower then the all FDbllotriem record 

of 6.4 (National saiety Council members) 

-35- 

I 0 4 5 5 8 0  L A  NL 



The accident severity record (Fig. 4.1)  was affected conalderably 

during 1957 by the one serious ~ ~ J u I Y ;  a machinist caught his haad iasidc 

a graphite part being saaded on a lathe. 

compound fracture to the right ann and an arbitrary time asslgment of 

900 days for an estimated disability of 25 per cent to the right arm. 

The accident resulted in a 

4.2 Disabline 'InJury Expc rience 

O f  the 21 disabling injuries W i n g  1957, 11 were for a lost tlme of 

less then a veek, w i t h  an average los t  time for a l l  Injuries of 51 days. 

The second moat rerious injury, in mmnt of time 108t, m a  a finger 

injury to a machlniat when he caught his hand between a ran on a w e t  

brake and a piece of mtdl being bent. H i s  lost time VM 33 drys. 

The disabling i n j u r y  record for eight years i r  compred in Table 4.1. 

TABLE 4.1 DISABLXNG IHJUFtY DSWIENCE 
b Year Man-hours Disabling InJurics D a y 6  b e t  Frequency. Severity 

15 
17 
18 
17 
24 
16 
17 
21 

237 3.4 50 
172 3-1  30 
197 3.0 30 

3.2 30 
6553 4.4 1190 

6355 3.0 U O  
1076 3.5 179 

3056, 299 551  

a. Freqyency is the number of disabling injurier per 1,OOO,ooO maa-hours 
worked. 

b .  Severity, a measure of the serioumerr of sccideats, l e  the ratio of 
number of day8 lort  per 5,ooO,OOO ma-hours worked. 

c. Includes a time charge of 6OOO days as an arbitrary aurigament for 
a fata l i ty .  
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d t  

of 

fer 

me 21 disabling FnjWFeS occ-ng during 1957 are classified in 

three ways: 

Laboratom Divlsion 

8 ,  2; W, 5 ;  SD, 7; T, 1; J, 2; Q@, 1; N, 2; SP, 1. 

Body Part Involved 

Eyes, 5; head, 1; hnnds, 5; arms, 1; feet ,  2; legs, 3; tnmk, 1; 

back, 3- 

Accident Type 

Struck by, 8; caught in between, 3; fall on ram level, 1; fall on 

dlfferent level, 1; slip or overexertion, 2; contact with tempcrsture 

extremes, 2; contact w i t h  electric current, 1; not clarrirled, 2 .  

lr.3 Motor Vehicle Accident8 

irs 

If 

i n  

* 

Laboratory anploycer were involved i n  more motor vehicle accidents 

1957 than in 1956 (Fig .  4 .2)  but the total Qmsge MS about h a l f .  No 

'\ '. / hCC'DENTs ,COST 

0 
01 1 I I I I I I I 1 

1950 IS51 1952 1913 1954 I955 1936 1957 
c. 

I 0 4 5 5 8 2  

F i g .  4.2 Motor  vehicle accidents. 
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I"' 
accident8 at Lor AIsaoa vere serious, the most extensive amounting to 

$116 in Qmsge, but one J DivFsion anployet during aeration Plumbbob 

vas in a one-car upset accident aad was disabled for two VtckS.  

Motor vehicle accidentr for 1957 arc  chsrifich bel= for type. 

Improper backing 13 
Fmilure to adjust to rad condition 3 
Driver'r attention dirtrrcted 1 
Rallad bacbard whea stopped on grade 2 
Obrtructlm in ro&ray 2 
Misju-nt a? turning rsdius 1 
MisJuQnent of clearance 2 

A comparative record of motor vehicle accidents is given in 

Table 4.2. 

Accident. Rate Accident Cost 
Number of per 100,ooO per 100,OOO 

Year Miles Dr- vcn Accidents Miles Total Cost Miles 

1950 
1951 
1952 
1953 

1955 
1956 
1957 

1954 

Se 
62 
49 
36 
23 
30 
22 
24 

6.3 
3.4 
2 *7 
2.1 
1.4 
1.7 
1.2 
1.4 

$2 37 
160 
105 
93 

2 36 
206 
U6 

67 

The W e t y  Office is nav responsible for the i s r u e  of AEC Driving 

Pennits to Laboratory employees. The Project Services Branch of LAAO 

previously lrmed the pelmits. 

A dets i l td  paper m a  written aad distributed to rll drivers snd 
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on responsibilities of driving govertmunt vehicles end 

pmoer sccident reporting procedures. 

b . j  Fire Loss Experience 

Several small f‘lres of l i t t l e  &anage occurnd during the year. The 

total fire loss was $9’7’7 (Fig. 1.3): of which $850 &una@ occurred in 

the S Site C d e t e r i a  when a deep fat fryer overheated, flashed, snd 

smoked up the building. A f i re  on the contaminated trarrh truck resulted 

in a $70 loss. 

The f i re  loss for each year since 1951 is shown below: 

1351 $299 
1952 1065 
195 3 1429 
1954 6108 

50 1955 
4182 1956 

1957 977 

Fig. 4.3 Fire losses. 
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4.5 Saiety Edacaticm and haininq 

During 1957 the education and training g r ~ m  continued to be 

directed tavard both &enerd d e t y  conaideration6 affectlag the e n t i n  

Lsborrtory and special problcmr encountered by vsrfour Groups. 

The mJor activit ies  of the Labolrtozy-wide program Included a 

colloquium by visiting spuker on lw voltage electrical risks, a tdk 

for S t a f  Members w "Enfvetok," diotributioa to all employees of a 

wallet-sized csrd dtrcribing a r t l i i c i s l  re6plratlon, and the vriting and 

distribution to aJ1 Croup aad Division Leaderr of a regular safety 

newsletter. 

'rypicil of the mrny activit ies  relating to rpecirl pmblems Of 

yuiotlo Grarpa were a talk on " W e Q  Problem In N d , "  given to a 

group of J Division mitors pnparatory to Plumbbob; a talk and e paper 

for J Division ard other LASL personnel at Nevada Test Site on "Effects 

O f  Hot Weather" (Ister reproduced urd dirtribukd to all Test Site per- 

ronnel by Reynold6 Electric C a p m y ) ;  a trlk and dnnonstrstion for 

W Mvision on t&e haza2.ds and ccmtrol of arsine; four sessions for 

Group 8-1 am3.N Division on the back pressure, ann lift method of artl- 

f l c i a l  respiration; a d ~ t a  sheet on cesium; a special safety newsletter 

far Q4X Division on the handling of equipment contaminated with high 

explorives; and the shoving of agprapriste aafety iilms to a number of 

G r o q r .  

Alth- improvancntr w i t h  respect to the r l i k  fran fire have been 

made all slollg the llne-new fac i l i t i e s ,  careful scrutiny of alterstianr, 

00131098.041 
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elinrimtion of many fire ri lks ,  instal la t ion of detection and sprinkler 

, y s t ~ - - f i r e  8urvey8 by the AEC F i n  Protection Engineer6 a r e  more i r e -  

than ever. There are indications that the sme degree of succem~ 

be obtained vith fewer surveys. Pur- 1958 we will re-evaluate 

the situation t o  8ce if step6 CM be Wen to reduce the ntnnber of 

m e y r  md COnl lequent ly  the time required to procerr them. 

b.6 Professional Meetirrers 

All Safety Engineers in  the Group are member8 of the recently 

chartered New Mexico Chapter of the Americm Society sf Safety Eagineers, 

The Chapter's territory covers most of the s ta te ,  rad monthly meetings 

are held in di f te ren t  cities. 

have attended each meeting u u l  have been responsible for three ptogruna. 

Rcgn8entatlves have also attended aational meetings concerned with 

u i a t y  . 

&e or  more representative8 frcm the Group 

4.7 Eogineecing 

The Croup continued to  examine and approve a l l  drrwingi imued by 

the Engineering Departrpcnt for construction of new r a c i l f t i e s  rad loodifi- 

cations or  Lnrtall.tior, of e q u i p a t .  

The Group also conrulted wfth many people In the Laboratory vith 

respect to new operations and procedures. We h v e  worked w i t h  Group 5-6 

(Engineering) in developing tes t ing f a c i l i t i e s  a t  Nevada f o r  N Diviaioa 

and coastructing f a c i l i t i e s  a t  the Eniwctok Proving Ground for O p c r a t f O n  

Rsrdtack. 
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1.8 Safety sUX'VeY8 rod C d t t e e r  

Safety nvveyr of equlpacnt, racilit ler,  uad opemtlaar were d e  

of all Laboratory sites .pd buildings by E-3 perroanel. There are active 

Safety C d t t e t s  ia GUX, CMB, and X Divisloar, the Shop Department, and 

Supply and Pmpcrty Deputzbent. 

tions, such M phyrical inspectioar, review of operating procedures, and 

There c-ttecr carry out vwlous func- 

m u 8 l  smiting. 

Division. 

They u e  particularly vtLl ormized rod active 

4.9 Saiety Hanualr 

ThC G m p  u r l r t e d  ln the revirion, approviL, and dirtribut 

fn CMX 

00. of 

Safety W u a l a  for the operrtiom of (33x Group8 2, 6, and 7. Also, the 

Group helped rewrite the Mx Divlrian =le6 on "Tzna8pO~tioo of 

Explosives." 

4.10 Security rrd Flre  Protection Perramel lh iaing 

Eighteen U s  on Laboratory risk8 vere given to classes of 

Security perroanel during retraining cmr6es. 

The Indoctrination and Orientatlaa proerapr for Fire D e m e n t  md 

Protective Form pcmonnel vas ccmtiwed v l t h  tGV8  through 

?acl l l t les  rt TA-46, the new Admfntstrrtion Bullbing, .nb a refrerrher 

tour through DP S i tes .  

Division 

The marmalr were b-t up to date. 

1.11 Test Opcrrtloor 

All safety ea@neerr in the C r o u p  took put in rotation in Opera- 

t ion  Plumbbob in Nevada. A safety engineer v u  in rerldence at  the Ter t  
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3 t  

Site from April 26 t o  September 20, a period of about f i v e  montha. In 

&ition, a representative Went a feu dry6 there in Febn\sy to observe 

safety considerations with respect t o  the use of balloons. Also, another 

representative 8P-t two Weeks there i n  December lo connectlon vith NTS 

58 Project. 

Members of the G m p  attended ProJect Oiticarro meetiaga i n  

Albuquerque and Los Alaraor i n  connection vifh plrnning far Operation 

Hardtack. 

4.12 Special Actlvitlee 

A t  t he  request of that Laboratory, a nprerenta t lve  of the Group 

v i s i t ed  UCRL Livennore t o  consult on explosive8 aafety problaus. 

visited S i t e  Sugar w i t h  W Division representatives to advise on special 

safety problems. 

Another 

A LASL Nuclear Cr i t l ca l l t y  safety Camnittee was formed during the 

year with the Safety Director as recorder. 

d l  procedures Involving questionable mounts of fissile material. The 

W e t y  Office will review established procedures i n  the  course of n o m 1  

safety inspections. 

This camnittee w i l l  review 

b.13 Future Programs 

A representative of H-3 will take p u t  In the Personnel Depart- 

ment's New Employee Orientation program. 

The Croup is currently planning a specific safety program for the 

utque  needs of each Department and Division beyond the umal safety 
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services provided in itrnrlrrd aafety prograuw. An inventory of specid ? 
i 
i 

needs w i l l  be me& by individuals of the Group to whom one or more 

Divirions anb -nts w i l l  be asrrig~ed urd then the entire SaiCty 

G n x l p  wil l  c o n d t  on the nature of the pro- required and pcriodtcully 

review p r o p r a .  Increased ~ U i r  f a  plumed for the preparation and 
i 

mblimtim Of t O C h L C i l  mPCr6. 

t 045589 



Chapter 5 

GRCUP Si-4, BIOMEDICAL RESEARCH 

By !fright 8 .  Lsnghem, C r o u p  Leadcr 

5.1 General Remarks 

During the fall of 1956 decirion was made to direct the  radiobiology 

interest of Group H-4 toward studies of the chronic and delayed effect6 

of radiation. The relative biological effectivcnese (RBE) of radiations 

having different ionization densities in  tissue were to be studied using 

lens opacities, life shortening, tumor lnclbmce, onset of eenility,  and 

ability to v i t h s b n d  lar temperature rtresr a8 endpoints. 

Group H-4 bas never had space for the breeding a d  raising of exper- 

imental animals, and mice were obtained from c-rcial breeders. A 

serious Salmonella infection transported into the colony fran an outside 

uource resulted in lose of all but two of the experiments and abandon- 

ment of the experlmental p r o m  until L mouse breeding capability c d d  

be developed. 

strains has proven to be a much more dif f icul t  job than va8 6ntfClWted- 

A veterinarian was hired and placed in chatge of the U s i d  colony, and 

the entire year's effort has gone into the development of sufficient 

The breeding of adequate numbers of mice of the desired 

L. L 



production potential to provide adequate numbers of clcperimeakl animals 

to s t a r t  the chrorric rtudier. Uee of rnimal far breeding purposes 

hu produced a 6horkgc of rp.cc in  whlch to house the expcrimtntal 

W s ,  .nd $ 3 S O , m  has been requcrt8d in the FY-1959 budget to enlarge 

the aninul quarterr,. 

Because of lack of  adequate u z W r  for rtudies of chronic csdiation 

effects, the Group's efforts during 1957 vere turned in other directions. 

RIQI~ASIS vas p l ~ c e d  on very lm l e v e l  counting rtudies aad monitoring of 

i w t u i i s  

tiom o f  lar level  counting; developent  and testing of orgaslc l iquid 

S c I n t i l l r ~ r 8 ;  aeutron dosimetry; continuing etudice not destroyed by the 

1956 Salmonella eplbcmic; metaboliem of rlkrll metal 1 ~ 0 t a p r s  in mice, 

rate, dogs, monkeys, rad mnn, an meamred by vhole body in vivo counting 

methods; and d o m n t i a g  and publishing the backlog of studies completed 

In part yews. 

reported Fn the following pager. 

people for uptake of ~8'37 irarn f a l o u t ;  c l i n i c a l  apglica- 

These and other activities are briefly but specifically 

5.2 srrmvrv aob Promre of Wor P r o m  

5.2.1 Biachroirtry Section 

The Section Leader of the Biochemistry Section spent the yeas 

Fn Europe vorking at  the Elammcrdth Hospltr3, London; consequently, the 

number of = j O f  biochsmirtry projects war curtailed. 
I 
! * 
i W - c t i v e  hrccr S t u d i t r  of Protein and Lipid WetnboSiam 

1 00131098 047 
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r- 
of *e huryrn fe tus  showed that cholesterol, f a t t y  scidr, and t i r rue  pro- 

teins w e  ahnost ent i re ly  syntherized in the humsn fetus and very wl~ 

amounts are transferred acr068 the placental barrier, except that fed 

cholesteml-H3 is found in the f e u  put of the placenta. 

rates of CholeSterol biosyntheris fraa scetrtc-l-~'' urd frm Mourn 

other substrates i n  a l l  fetal organ6 and certain maternal tismes vcre 

The r e h t i v e  

determined. No evidence that  acetate is converted In- choleiterol i n  

brain WM found for any age fetus, but def ini te  evidence of conversion 

of glucose in to  cholerterolwaa obtained. 

acetate t o  cross the "blood-brain" barrier. 

Thls may be due b fa i lure  of 

5.2.2 Biophysics Section 

a. Lov Level Counting Act iv i t i t r  and Monitoring or People 

and Foodstuffs for Uptake of Cs137 f r a n  Fallout. The program of routine 

monitoring of people and milk t o r  C B ~ ~ ~ ,  begun f-n 1956, has been contin- 

ued and its scope enlarged. 

uere made: 

and 518 on dried blood. 

than 20 per cent of capacity. 

During 1957 a total of 2225 detenninatiana 

&O on people (total to date  21591, 88'7 i n  milk (total loTl), 

This program occupied the hrnaan counter less 

Thirty-three sampling points for milk i n  24 et.tes pro- 

vided a good basic picture  of the cesium distribution pattern In the 

United States. Fourteen of the r h t i o n r  are in the vertern Sfate6 be- 

cause of proximity t o  the Nevada Test Site and bccaure or the W t e r  

variations of a l t i t ude  and rainfall to  be found ln tha t  area. 

are located v i t h i n  50 miles or less of the €ianford, Arco, and Val lcc l t08  

station6 
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P' i 1 
r~l.ctOr rite., a a d d i t i d  p i n t 8  W i U  be iMti tUtad near ShipgingPOrt, 

Dresden, ard kgooaa Beach. 

Subject8 9 8-b. W V C  CnOUa t0 &VC 

rt.ti8tlcdly sigpificmt average6 for major portiona of the couatry. 

Correht IoP .  between the cerltm activity in  p q l e  urd in milk and be- 

tween cer im content of milk .rd the frequmcy of rainfall vere shown. 

There yu no r i ~ i f i c r r r t  change in  the cerium level in  

the papulation betveen 1956 and 1957, the over-all avefsges being 41 and 

43 wc/g o f  K, rerpcctlvely. 

CuNe MI wrdl vi th  8 8- dcviation o f  36 per cent. 

In both year8 the population distribution 

&rim-140 vas noted in  milk ?rem, m m y  localities during 

@entioa Plrrmbbob [E. C. Aaderson et al., Science, 127, 283 (1958)] , 
but the levels are far belov pemiseible.  We have been unable to detect 

It in mall. 

The bmm counter hu also hem ueed for a number of 

other prOJeCt8, Lncluding the dia@orir of hurpan cxposure to neutrons by 

Na24 activation, 6 8 - 4  of the retention of --emitting nuclide8 by 

bogs, monkeye, .ad man, and a Cr5' rtudy of red ce l l  life. 

A cryrtal spectrcmeter rlmllar to the Argonne National 

kboratoy'r deai- (by X s r b e l l l  and Millet)  baa been imtalled and I s  

in aperatlon. It b r  proved to be extremely urehil both a~ an adjunct 

* the liquid r c i n t i m t o r  to provide prooi of radiochcmiciil purity or 
8 m h O  e in 8 number Of 8pectremrctry p m b l m ,  m& a8 t h e  rtudy Of 

roilr frm N e d  and U t a h ,  the u1.1ysir o f  air filter mznplcs, and the 
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&sir of the ac t iv i ty  present in the rumens of Nevada CWI. 

The Uquld r c in t l l l a t i on  counter, which YM deslgped In 

Its excellent #omaace and the e t u d e  or  1953, i s  obsolete. 

trak of keqing up Vith the dah It produces k v e  delryed Its 

tcpacement. A new anb greatly improved counter us- 16 Inch photo- 

plUltipUer tubes ir w u  In design an& rbould be operating within a year. 

rn new counter v i l l  have improved energy ~ ~ O l u t i ~ n ,  counting efYiclency, 

&I 

four energy channels, fihw permitting, for example, a slmultaneaus 

&terppirVtion of IfU, CsI3?, and K4'. 

bremsstr8blung counting, thus extcnding the usefblness of the instrument 

to trscer experiments vith hard befa amitten. The light collection 

efficiency w 1 U  be 16 timer t h a t  of the  gresent counter. 

of enetgy respoaee. It is expected to apcrate in three or 

It should be capable of efficient 

A d e r  and cousidmbly cheaper 2s valk-In counter 

bu been desimed for exhlbftlan a t  the forthcoming Geneva Conference on 

tbt Peaceful Uue8 of AtCmic Energy. The exbibit will feature the actual 

meutmeaent O f  the rzatursl K40 r c t lv l ty  of any aad a l l  who care fx 

volunteer (counting time probably 30 rtc- for  5 per cent s t a t i s t i c s ) .  

The explanatory material, w i l l  diocusr natural poturium sad will be shed 

at  the Lay viritora t o  the exhibits. S i m u l t u r ~ 0 ~ 0 4 ,  far the benerit of 

Physiclets sad chemist$, the counter will be mamarlag the h8lf-lifC wid 

decay spectrum of cosmic ray mu 

Poesibi l i t ies  offcrcd by large orgsnic detectore. The exphnatory 

Mterial wsoclated vith this portion of the exhibit w i l l  be highly 

(LS a demonstration of the turique 
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technical sad will illrutrste auch applicatlmr u the mcunrrrmcnt of 

neutron uniltiplicity In  firrioa, the rkrdio o f  &ublc-betr dew, and 

c o d c  ray rtudicr. 

can be l e f t  fn b w p e  md tmed for the rtudy of clLnicrl appllcatlonr 

and to provide Cs137 data c m l a  to thrt being obtained here. 

It 18 hoped that after the Conference t h i s  counter 

b. n t d  Detcrmirvtiou of P u t  urd Thennil N e u t r o n  

Tissue Dose. Beryllitrn tirme-equivalent .rrd berylllum-~phitr ioniza- 

tion c-erm have been made which penait the m-nt of frrt  snd 

thermal neutron &re. 

with the Ffurst Proportionnl counter, threshold detectors, and c h a n i d  

doiimeters on 14 Mev aeutrone itom the Lou Alamor Cockcroft-Walton 

accelerator ead fireion neutrons the Godim critical asrembly. The 

data indicate clore agreement with tbtory on a flrst-collfrlon baris. 

Meaeurancnte on thermal neutrons, mda at  t he  Loa Alamor Water Boiler, 

with tissue-tquivrlcnt and tissue-equlvilent nitrogen-depleted lonlzs- 

tion chunbers, indicate agreement dth theory 011 the contributiou of the 

proton portion of the to ta l  tieme dose. The meuurement of the inherent 

gsmna-ray contamirrrtlan w i t h  a berylllum-Teflcm-1P.phite chadber also 18 

i n  agreement w i t h  the  lithium actrapolrticm method. 

equinlent nitrogcn-depleted iaoizatloa dumber meamremento lndiate  a 

low --lay portion of the total the- neutron &re when campared to 

-v* 

Measuremente on fast neutrons have been c-ed 

Graphite md t i B 8 U C -  

5.2.3 Or-c Cheml8tN Sectim 

a. Testing of Scintillrtorr for the Detection of Radiation. 
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I 
s m e y  pm- of primary liquid scintillation solutes h u  produced 

relative pulse-height screening results for about 100 new canpOun& 

from Iowa State University, Univenity of Louisville, University 

of N- Mexico, and Group E-4. Cauplek studies of l i g h t  output vcrsu# 

in toluene, absorption spectra, uod fluorerceacc spectra 

b v e  been csfiicd out f o r  groups of bento [g] quinolines, 4,7-phenanthrO- 

lines, 2 -pyrazolinee , smindxazules, tbiuolcr , alkylpolyphenylr, md 

~ l n a p h t h a l e n e s .  The r e s u l t u  of these rtudies will be reported in 1958, 

in addition to a status report on all the result8 t o  date for the more 

thsa 450 compounds which have been tested. 

A l u g e  ntnaber of cmnercial  plutic mb organic crystal 

rc in t i l l a tors  have been surveyed for light output and nuorcecence 

spec-. 

A "tissue-equivalent" liquia sc in t i l l a to r  w i t h  good light 

output bas been devised. 

21.2 per cent mineral o i l ,  U.6 per cent acetoni t r i le ,  0.5 per cent 2- 

tergheayl, and 0.01 per cent PUPOP. 

Its canposition $8 66.7 per cent toluene, 

b. Methodm of Evaluating ScintFUatorr for U a t i o n  

With the premise that the vide w.Iance in sc in t i l l aWr Detection. 

tes t ing results fmn different  labolatorles i 8  largely due to wavelength- 

depcndcnt processes in l igh t  detection methodo, a jo in t  study w i t h  the 

physics Division of the Argonnc National Labomtory v u  undertaken with 

the in ten t  t o  arrive a t  standard metho& for evaluation of s c i n t i U t o r s .  

A simple Wse-he ight  method for ~ ~ ~ a s ~ i n g  differences i n  the spectral 
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I 

r dlstrlbutlon of the response of photormiLtlplicrs was devised aad applied 

to 132 phot4multlpliers (types 6292 and 6342). S i x  scintillator solu- 

tions vere selected vhlch had f a i r l y  evenly qmccd mew mission wave- 

lengths ircm 336 to 466 m. Their relative pilse-ht i&t  values vith 

photomultipliers exhibiting Vidtly different  apectxul rerpanses and 

their re la t ive  photon output mxnberr vere mcIL4ultb. In addition, 

fluorescence spectrr  of these s i x  rolutionr w e r e  obtrincd. 

c. Survey of World-wlbe Contemomry CT4 Activity in PLant 

L i f e .  The fast coincidence l iquld sc in t i l l a t ion  counter is being used 

far hi& precision detefminatioar of C1', in terpenr chcmicpls derlvcd 

from camphor trees, pine trees, orange trees, and lemon epass. The 

n m t l t s  may be Bot Of botanical in te res t  but, by -6 SpPCCtrO- 

em~phic ca rnc t ion  to  carbon dioxide a8 a standard, they may also be 

applied t o  the geochemical r t u w  of the atmasphere. Thus far, dekrmina- 

U O M  have been cmpleted for lcmon -8 harvested in the mod August 

1955 to  February 1956 in Argentina, Belgian Congo, Brazil, Canoro Islax&, 

Ouatunala, €Uti, India, and Mexico. Procurement of neu ~ m p l e s  from 

these lpmc lotat ions w i t h  barvcst  dates atrr June 1957 is in progress. 

C.mphor bamples dated before 1%5, 1950, and 1954 have been assayed. A 

1957 Maple bas been obtained. 

&-tion ¶a turpcntlne from pine treer and i n  oil tram orange trees. 

Ran results aherdy obt.lned there is no lndlc8tlon of C14 ac t iv i ty  

8bove t h t  due b the cwtcprpanrY level  of n 8 t d  C 

4 method ha8 been &vised for C I 4  act ivi ty  

14 . 
d. Orgmic Syntheses with Isotopes. Galley proofs of a 
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r ~o-vol t rmc trtrtire, &Rrnlc Syntheses w f t h  Isotopes, have been received, 

I corrected, and returned t o  Interscience pUbllsher8. Pa& proof8 ! 
L 

< of Volume I have been received, and the preparation of a caabined index 

, for both volumes i s  In progress. 

1958 has been set. 

A tentative publication date of June 
1 
1 
L 

5.2.4 Radiobiology Sectloa 

a. Effect of Prrtlal Bo4y Rdiatlon on the L i f e  Spsn of Mice. 

Fifteen huadrd three-month-old (3-1 female mice were divided Into four 

pYIlP8 d irradi.ttd U f O U O W 8 :  

Group A received 93 to 372 rad8 of t o t a l  b d y  X raye. 

Group B received 186 to 740 raAs to the lower half of 

the body. 

Group C received 186 to 740 rads to the upper half of 

the body. 

Croup D (controls) received no irradiation. 

Three exporun level8 were used i n  Groupr A, B, and C, and the level6 

were chosen mch that the doaer in 

betveen m p s .  

rad8 (ergr/animil) were similsr 

A t  18 moo- after a p o a u r e  it is apparcnt that the 

animals receiving total body irredlation have a laver survival rate than 

those irradinted partial bcdy with the same l n t e g m l  dose. Greater pro- 

tection was obtained with louer  body 8hhldFng than v i th  upper body 

shielding, even though the Incidence of thymwa and leukemia was higher 

in the former group. 

-53- 



b. Relation betveen Am a t  the Time of Rsdiation and 

Shortening of L i f e  Span i n  Mice. 

populatioa were exposed total body to 96, 192, aad 381 rads of X rays at 

3, 6, 12, or 18 mnthr of age. 

wnt& contained 150 mice while the groups exposed at 18 months consisted 

of 50 mice. Three hundred mice were s e t  ad& a8 controls. 

f u e r  iran the mme originti1 population were bred and t h e i r  offspring 

were axpored to similar radiation dosages a t  1 week of age. 

CF-1 feut8le mice frcm the Same original 

Each irradiated g r a q  at  3, 6,  and 12 

Unexposed 

A t  t h e  present time, the animals i r rsdiated a t  6 and 12 

months shar a higher age specific death r a t e  than those exposed a t  

3 months, while the mice urposed a t  1 week of age k v e  the lawest death 

rste of any of the irrsdisted groups. 

the i r radiat ion of mice a t  18 months of age to determine any changes. 

To date, it appears that the younger the a n W  is at the time of irradia- 

t ion ,  the lesa the shortenin6 of lire span. 

Not enough time has elapsed since 

c .  Effect of Pnprotect ian with Glutathione on Life 

Shortening by X Ray*. 

(3-3 mice that received glutathione prior to whole body exposure to 

672 radr, o f  X ryrs I s  ldentical  to  t h a t  of unprotected aaimals exposed 

to 384 rad8. The death ra te  i n  the mice receiving autathione and 

384 md8 is similar to that of untreated mice axposed t o  192 mds. 

findings suggest that glutathione causes a true “dose reduction,“ possibly 

by cambining with the  radicals produced In t issue by X rays. 

Seven months a f t e r  i r rsdiat ion,  the death rate of 

These 

Included in the study was a group of CF-lmlce treated 
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nitrogen mustud. The b e e  of aitmga mustard used (4 m& b ~ d y  
! 

rei&t) corresponds i n  scab l e tha l  effectiveness t o  appracimrtcly 

3& reds of X rays. 

*ere anind.9 MS s i m i h r  to that of the control anhale.  

f 
'helve months after Injection, the death rate in 

d. The Effect of Nitronen Mustazd and mole  Body I r radiat ion 

on Life *an m d  TuPnor Incidence in the Swirs S t m i n  of Mice. 

f d e  mice, approximntely 12 weeks of age, were divided Into four gmxpr 

d lo0 mice each and treated aa foUows: 

CIW SvLss 

Croup A received 384 rnb whole body X rays. 

Group B received 2.5 mg altrogen murtud/kg body weight. 

croup c received 3.5 mg nitrogen mustard/kg body weight. 

Group D served as the control lpwrp. 

One yCar m e r  tccatznent, the results may be eunxnarlzed as follows: 

(1). A single sublethal dose of nitrogen muehrd app- 

to  bave no effect  on the l i f e  span of Swim mice. 

(2). Seventy per cent of the SWISS s t r a in  o r  mice 

survived a single total body dose of 384 raQ of X rays, a l e  cpily 

40 per cent of the CF-1 mice survived the same dose in a 8 M k r  acperi- 

ment. This difference may be due t o  the extrenely lov incfdence of 

spontaneous leukemia i n  the Sviss s t r a in  canpared t o  the high incidence 

in the CF-1 st rain.  

e. Toxicity, Excretion, and Tissue Mstributlon or Ionium 

Experiments on excretion, t i s sue  dietributloa,  ( ~ h ~ ~ ~ )  i n  Rats. 

toxicity of ionium were undertaken and the resu l t s  canpared w i t h  previour 
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rtudies &me on plutcmlum. Rats were injected either Lntravtnourly or 

intrapcritoneilly w i t h  dose. 02 ionim wing frarP 1 pls (19.5 pc) to 

6.7 mg (130 pc) pet kg body weight. Ilenty-rour hour urine md fecal 

collectloas were 0b-d on all rnCmals for the first 6 to 8 4 r  rod 

single 24 hour collection8 each s u c c e u  week on ~ m s .  

spleen, liver, UQeys, bone, ud ~afc16r were analyzed for ionium. 

A t  death 

The LJ);: for ionium was - 2 d k g  (39 pc/kg) cwpartd to 

I mg/kg (64 rc/kg) ror plutanitnn. The level of t iame atpoi t ion  varied 

somewbat vith the size of the dose crQninIsterad. A t  a dolre level of 

2.0 mg/kg, tha to- urinary excretion was -10 to 15 per cent at  20 to 

30 days.  

the injected dose per day. 

weus - 5  per cent. 

A t  30 dayr, the urinary excretion rate V.B 0.007 per cent of 

In t h i s  same period, the tow fecal excretion 

Seven $ 4 8  post Lnjection the fecal-to-urine r a t i o  was 

- 2 0 .  In surviving minmli,  this ratio vas 3 at 30 days and approached 

1 a t  45 -8. 

retained 8t  the time Or death. 

i n  the bone md 30 to & per cent in the 60f3 tfssue. 

retained I n  the soft tissue, 35 to 40 per cent was found In the liver. 

Frcrm these studies it may be concluded that the taxicity snd physiology 

of pltatanim and iadum are quite similar when administered to rats on 

an equivrlent microcurie bmsia. 

An average of 70 to 80 per cent of the injected dose was 

Of that rebined, 25 to 35 per cent was 

O f  the portion 

In addition to the above l e t b d i t y ,  reteutiO& and accre- 

tion studier, reparate groups or animals vere injected ror hlrtepathologfc 

and radiosutogtsphic studies vhlch are sti l l  under lnvestlgatlon. 
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lI( f, Toxicity, Tiesue Di~tribution, and MetabOllsuI of C - 
Thio-ZEPA in Rata. 

pbospho&de) WM dttemlntd follaring b;tt.vcnour InJection of the 

drug into the jugular 6inU# or portal vein .Dd foll&w intra-arterial 

iqfection either Into the wrts or commn cuotid rrtcry. No variation 

fi  toxicity Of tht dnlg Va# n0kd 

The toxicity of thio-TEPA (N,N',N''-triethyltntthio- 
! 
6 

tba VUiW FOUb8 Of wiam- 

tim of the drug. The dose which killed 50 per cent of the aaiml8  w88 

cy 9.0 m$kg body weight. 

Distribution of C14 activity MI irirly uniform thrcrugh- 

aut all tirsuea and only rlightly influenced by the mute of admin- 

istration of the dxug. Metabolic studies folloving the intravenous 

administration or 9 mg/kg of boay weight of C ~ ~ - ~ M ~ - T E P A  rhavsd a t  

-96 per cent of the cL4 activity of the d r ~ g  is excreted in the mine 

expired co*. 

in 24 hours snd only -1 per cent Fn the feces and -2 per cent in tlae 

B .  Irmdiation of Trmsiozmine Prfnciple (MA) of Eemophilu8 

fnfluemae. The rcnrltivity of the tran8fozming principle (beeaaryribo- 

nucleic acid or DNA) fran strcptamycin-resirtat HerPophilua innuenzae 

to different ionizing radiations ir being measured in an i n  vitro system. 

The purpose of this cxpcnmcnt i s  Wofold: (1) to atudy the problem of 

relative biological effectiveaesr of radiation on biologicel r y e t a w  in 

Vivo (such as the mechuilem of genetic alteration), and (2) to help 

elucidate the mcchsniem by which ionizing radiatiar affects molecules 

of this nature in vitro. 
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In vitro e x p o m a  of the Hauophilur trsarforrnillg ptfncl- 

ple b v e  been d e  aring the i o U w  types of radiation: 

X rays; (2) Co 

by the  cockcroit-wdton accelerator; (I) fission oautnwr itam a "pwer" 

(I) 250 

60 olrpmr ray6; ( 3 )  w m e r g e t i c  14.1 Mev neutrons ptoduced 

ruD Of OOdiM; .Ild ( 5 )  f i B E i W  a "burr*" O f  o o d i V 8 .  

The t e s t  system usad ta measure the inactivation of the 

t r u r a f a  principle fv) was the &creamed ab i l i ty  of e known bilution 

of TP to truufoxm B. influenzae Ra cella to strep-cin-resistant cells. 

P r t l F m i n u y  results for all radlstloPr teated indicate an RBE of sl ightly 

le88 than 1 when 250 kvp X rays are used a6 the base line. 

h. Studies w i t h   trans^ lsntsbla Ltukrmia. The c i fect  of 

t o m  bcdy irrshiation on tumor inonurity I s  to decreMe host resistance 

to a heternlogour tuppot txbaylnnt. 

AK leukemia hrvc been derisrcd uith the pwpose o f  elucidating the 

mechanism of the effect of irsndiation on knnor imnunity. 

rtudler are as foucwa: 

Several studies using transplantable 

Same o r  these 

(I). ~ h .  affect a i  spleen or nmrruu rhitlding an the  

incidence of AK l e u k d c  implants in C 5 p l  and Strong A rtrains of 

M a t e d  mice. 

(2). me protective effect  of pre-~mmunizrtion against 

lauk&C Wl-tO irradi8ttd C5'7B1, StrOag A, md M E 8  mice. 

( 3 ) .  The imuunization responrc folloviag sublethal 

(200 md 300 irradiation in ~ 5 7 ~ 1  ami Strong A mice. 

(4). me recovery ~ t t  of resistance to AK leaante. LO. 
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,,@etbally (200 to 500 rads) irrsdiated C 5 7 B l  and Strong A mice. 

( 5 ) .  Preliminary rtudier on the develupcnt of a 6plenic 

-genate "vaccine" irradiated and nonirrsdiated CEW Swfa8 mice 

dolt AK leukemia in AKR mice. 

(6). H c m o l o ~  bone u w z w  transplants imm C 5 7 B l  mice 

into le-y irrdiated AKR mice were attempted i n  an effort to change 

the 8urccptlbll l ty of AXR mice to AK leukcmis. The opposite experlment 

of intravenous injection of AKR bone m a r p ~ y  in to  irxudisted c5-1 s t r d n  

of mice vaa a 8 0  perfol.mcd. 

strsins of mice resulted in re la t ive ly  little or no protection fkan the 

bone marruu injected. 

Incaaprt ibi l i ty  between these hcmologaus 

i .  Renal Hypertrophy as 1- Of P h Y 8 i O l O d C d .  Age. b 

an atkmpt to relate sging and radiation effects,  hypcrtraphy of the 

w i n g  kidney a f t e r  unilaterdl nephrectamy in mice is being invert i -  

gated 8s a porrible t e s t  system. Hypertrophy is related inversely to 

X-ray dore, urd the literature indicates the same re lat ion to age. This 

effect of age all be r e i n v t r t i & e d  a8 auitrble  CxperimtnM -8 

become available. 

3. Effect of W a t i o n  on Sam Enzyme Levelr. Radiation- 

induced increauer in serum enzyme levels have been i nves t igaM as a 

possible index of t issue injury. It was concluded that increaser i n  

serum glutamic-oxalacctic trsnsaminaee ac t iv i ty  are  not unique but are 

typical of a general early radiation ef fec t  involving an unknown but prc- 

8trmably Large number of cytopltmnic enzymes, cofactors, and other 
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essential cellular camtituenta. 

&ctlvi ty  appears to be a physiological f'unctim of the liwr, radtw 

i n  the excretion of l u g e  mounts of in tac t  enzyme into the bile.  

excretory capci ty  of the l iver  prevents acctprmz.tlw of errzymc actlvlty 

f r a a  perrirting i n  tbe prrip- circul.tim and maderr t h e  use of 

nemm enzyme B n b  for  tbe qumtiktive eatimatlon of rsdiatlon 

injury impractical under collditfoos of nom hepatic function. These 

daw are nmr in manuscript snd have been used a# bter ' r  d e m e  therir. 

Uet8bolim of the A l h l i  Metals in Five Mumrliaa Speclea. 

Rapid eliPrinrrtion of serum enzyme 

The 

k. 

Studfer em the rutantian aDd arcntltm of dhli metal rsblonuclides by 

five d i m  rpeciem (mouse, rat, dog, mnkey, md msn) were carried 

aut using ln vim counting techoiques. A t  the end of the year the 

retention pattern of cerium hsb been folloued for 657 d.ys in one man 

and for 345 days in rwtral others. 

frcm -tal data to rhaw a loa-log relation between body &ace 

.rea and the time required for the &our rmmmrl8 to lore the first 

5 0  per cent of UI acutely admlniakred body burbn of Na , K , Rb&, and 

c8134 Or c8 13?. The blologicil hlf-tire (BTlI2) d u e s ,  a# calculated 

Regreasion equrtionr vere calculated 

22 42 

ixm the resulting ngrcssion equatlona, were much clorer ta the actual 

experl=ntrl msuuremeatr tbur vere Yalutr taken fran the literature. 

Work was begun In June to study the retention snd excre- 

tion of rcvera l  m - a m i t t i n g  alkaline esrth rrblonuclidea by mice, rats, 

-cy#, .pd dogs by m c b l s o  of the in vivo counting technique. 

1. Effect of Irradiation of Each Gentration of Mice on the 
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sad Reproductive Potential of the Line. The late omstic effects 

of urposurt to ionizing rsdiatioa art fairly w e l l  docmenttd. 

information exists on the effects of ucporurc of each gencratian on the 

F ~ ,  Fa, . . . Fn generation in t e r n  of geaetr3 Vigor (.a m e m d  by man 

life span) and reproductive potential (a8 meamred by the mtrn number of 

viable offopring pet parcat). The 

general apprcach consists of sxporing each filial generation to pre- 

relecttd doses of W a t i o n  .nd obrerving each generation for cffecto on 

l i fe  rpan aud reproductive potential. 

c021ClU8iOn8 can be drsM ror reveral ycrrr. 

m. 

Little 

A m - s c a l c  8 h d y  ha8 bean ret tQ. 

It is not anticipated that any 

Deteminrtioo of Body Water ud Fat i n  Steers by Means 

of the Tritium Dilution Tcchniaue. 

lndurtry I s  the breeding of rtrainr of beef cattle which &a welgbt 

well but vhich put on the w e i g h t  mainly 86 protein ntbtr thrrr fat .  

order to evr -a te  the rentlts of such a breeding prom, it i r  aeceoury 

to have a noadtrtructive t e a t  for per cent body fat. Thir pro- vao 

undertaken to crosscheck the rerulk of body fat detezmlnrtloos by aeaar 

of the antlpyrene dilution txchniquc, the trltirnn dilutioa technique, md 

chenclcal a n s l y ~ l s  of the carcasres. It rppcvr that the tritium technique 

sgreti rearonably well vith the othcrr and hr the advantage or  oimpliclty 

md aondtstructiventsr . 

One of the problem facing the cattle 

In 

n. Rate of Rc9.i c of ILdirtion Damm in Mice. Experiments 

continued on a restricted scale (due to the Salmonella epidemic i n  

the mouse colony) on the mturt of the repair mechanismrr in mlce. A 
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ccmprehensive search of tbe lltezmtura for dab bearing on the problem 

VM made. 

a f f e r e n t  phesmmk, vu formlatCcd. Further tcrting of the theory iB 

essential before it is prapoundcd. 

A ocy theoxy, vhich apprnnuY t d s t e s  ma~ky Npcrficially 

5.2.5 I I U U ~ # ~ O E Y  Sactiem 

a. Sewice Progrun. About mc-bdf the time of the Section 

yu devoted to service for the other rec t iom and to rugport of the 

Pathology DeprrtMnt of the Loa Alamor Medical Center. 

c o ~ l s t e d  of p h o t o p ~ h l c  &cumentation of experimenfal rerultr; techni- 

ca l  photomph8 for msnurctipts; m i c r c r p h o t o ~ p h y ;  radlowtomphe; 

lantern r l i& production for sanlrrur and other lecturer; special histo- 

logical prepamticma, such u noadccslcified bone sectioning for plutOIilU 

(ana a i m i ~ ~ r  alpha-cmitting claneatr ) rsdiorutom~h~; radioactive 

c h r a p a t o ~  preparations; patholow semices; and determination of 

leaching in s o i l  samples. 

anatanical pathology for the Lor Alanror Medical Center were also made. 

These services 

Histological proparatioar la surgical and 

b. Amlicetion of Lov Level i n  vivo Counting Technlwes to 

C l i n i c a l  Invertigirtionr. 

attempt to apply the use of the whole body counter, the arm counter, md 

low l e v e l  counting of l u g e  volrmrer of urine ( in  addition ta the camonly 

used sodixm Iodide crystal well counter) to the determixmtlon of the 

rurvlval tlme of circulating e m c y t e r  in health and disease. 

32 htmrsnr (of vhan 7 were w e l l  md the  other &d diseases that might be 

expected to influence erythrocyte survlval time), 6 dogs, 30 rstr, and 

The f i r r t  proJcct i n  thin p r o m  was an 

To date, 
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17 monkeys have received autogemus erytbxocytes tagged with cr5’ and 
the i r  RBC Survival timer studied by the above techniques. 

a s e s ,  It was not possible t o  use all four techniques rlmltslleously. 

me study of the results has proven t o  be more ccmplicated than WE 

antfcipated. 

In some of the 

W - t h e s  for the survival of the chramium tag were deter- 

dmd S*tiEti&y f a  thc indi-dUd.8 Md groups. 

TOW CP retention 88 measurtd by the whole b ~ d y  

counter gave numerical results similar t o  those obtained using the 

peripheral blood study only. The whole body neultu =e similsrly 

clinically useful but easier to do. 

available, study of the rate of urinuy excretion and the total accrmru- 

Uted urinary excretion can be used t o  replace the whole body counter. 

Detdnatlans made by counting only a fortann w e r e  too variable (a8 

they were &ne) to sir- s i m i ~  c d i b n c e  i n  the numerid remlt8. 

Using the arm counter aa a whole body counter for ruts, however, resulted 

in good reproducible results comprrrable t o  those obtained w i t h  man, dag, 

aud monkey in the huumn counter. 

Where a whole body counter I s  not 

Uhole body counting bas maled i l 8 0  tbat there is a 

requestration of the Cr51 trg in the reticulo-endethelial organs, 

Particularly the spleen (in health and disease), in human as w e l l  as the 

other mmrmr‘ls studied. In addition, incauplcted studies seem t o  indicate 

that the rate and extent of t h i s  sequestration are atercd by species and 

di8eaSes and give a be t t c r  measurunmt of the deepee of Intnvn6cub.r 

d e s t ~ c t i o n  of circulat ing erythrocytes tbrrn wa8 avdlable previously. 

001 31 098.064 



3,2.6 Veterlnvy Sactlm 

a. Maw Production. Breedlag stock h u  beer, developed for 

the ptoductim of C 5 7 S l ,  AK, CFW, and RP st& of experiments3 

mice. Adequte &era for retting up large chronic #pcrimentil pro- 

pama are not yet available. 

b. Other An%ml Stockr. Abqruk numbers ai rate, dogs, 

mdCey6, guinea pi@, .ab rabbit. are being nmlnt.incd to meet routine 

Pro- -* 

amitten mq cocltribute a much greater integrated radiation dose to the 

bone l ~ u ~ a v  thnn hu been th-t if the introduction of the relatively 

rbort-lived irotaper is continued at  frequent intervals. 

C. Biochcmicnl Eitectr of Aging.  The reported aitecta of 
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aging have for the  moet part been mall snd unpramising. In hope that 

biochemical methods of measuring response to rtrcrr may show m a t e r  

I 
f 

1 

1 
I 

1 
I ' change as a result of aging, measurements of the effects of X rays on 

adrenal cholesterol levels in rsts of various ages will be d e .  Other 

forms of stress will also be used. When a method is found that i r  suf- 

ficiently sensitive and reproducible, it w i l l  be uaed to measure the 

t 

I 

I 
I 

aging effect of chronic whole aad partial body X irrdirtlon. 

The turnover of the metabolically inert amino acid, 

a-aminoisobutyri~-C~~-acid, will be evaluated as a possible indur of 

aging. If a suitable relation between age and turnover is found, then 

the technique w i l l  be applied to studies of radlation-induced ''aging.'' 

d. bedlate Effects of X Irradiation on Nucleotide 

Recent progress In several laboratories on isolation of sub- Synthesis. 

cellular fractions capable of synthesizing nucleic acid8 pravides for 

the first time the possibility of studying the effect of irradiation on 

DNA eynthcsis in vitro. Tritium-labeled thymidine and adenylic rcid-C 

will be used to measure DNA synthesis. 

w i l l  be cunp8red with radiation of subcellular fractions. These methods 

14 

Radlation of the whole animal 

w i l l  also be applied to tisaue culture studies. 

e. Relation of Cholesterol and Esiential Fatty Aci& to 

Radiation Dsmsge .  hue1 et al. [Science, 117, 254 (195311 , 6hcwtd 
that rats fed a fat-free diet are mole 6uSCeptible to radiation tban 

thooe given supplements of linoleic acld. 

radiation decreases cholesterol concentration in rat l i v e r  while 

- 
Our studies have ahmi that 
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Exhibit. A mge 2u Uquid scintillation counter (dernfbed in Sectiao 

5.2.2) Vi11 be con8tructed far the Geneva Conference on the Peacerul 

Uses of Atamic Eaergy. 

b .  kapKN ed hrge Voluprc Detector for LASL. It i s  expected 

that the whole body counter described in Section 5.2.2 will be canpktcd. 

C. rpIwov ed Low L e v e l  Gama Spectrameter Facility for LASL. 

The present steel roan bas adequate 6pac.e for a second and much improved 

sodium iodide cryrtrl spectraocter. One will be b u i l t  using a larger 

and 8 W U l C  Of photamltiplier tube8. It W i l l  be mginCered 

for total body counting and for body scanning capability. 

d. Chemlcrl Dosiplctry (in Coopration vith Organic Chcmirtry 

Section). 

directed tarard the rtudy of orgMfc chtmlcd dorimetry both on a f'unda- 

meatal Snd applied p r o m  -is. Attempts will be mda to develop 

tisrue-equivilcnt doiimcters and thore vith diifertntial neutron and 

--ray rcoritivity. 

facilities of the Lor Alamos Scientific Laboratory. 

! h e  avjor effort of the Organic Chedrtry Section will be 

These VLll be teated at the various radiation 
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increasing i t a  rate of eyntherir, ruggcrting aa increared rate of 

cholesterol utflization. Sirrce cholertcrol is rrttrified vith lLnolCic 

acid in p a ,  there my be a r c b t i w  betwen there fwo subatsnce6 in 

radiation respcu~re. 

ad&d linoleic rcid, a0 rdiatiao reasitivlty w i l l  be investigated. 

Effects of hi* cholerkrol dieto, with and w i t h o u t  

2.3.2 Bicrphuricr Scctf on 

a. L.rm Volume Liauid Scintl lht ion Counter for Geneva 



e. Field Studies t o r  N Divtsion Reactor Operations in 

N~&. Chemical and threshold fo i l  system w i l l  be used Fn f0rthCCmbg 

N Division reactor operations at the Nevada Test Site to measure neutron 

flux, neutron dose and dose rate, and gama dose and dose rate. This 

411 involve considerable developmental work on chemical dosimetry to 

&pt it to the specific field uses. 

f. Neutron Dosimetry and Calibration wlth Plarrtic P h n t w  

LASL is obtaining two hollov plastic phantom of a stsadsrd man. Them 

phantoms w i l l  be filled with tissue-equivalent fluids end used for 

neutron depth dose studies and for total  body neutron do8e studies by 

meaeuring induced activities in the whole body counting facility. 

5.3.3 Organic Chemistry Section 

a. Testlnp; of Scintillators. In 1958, the screening p r o m  

for new primary scintillation solutes will taper of f ,  and the c m g h i r  

will suit& to intensive study of the most interesting compounds already 

screened. This will Involve measurementr of light output versus concen- 

tration in toluene, fran which fundamental constants will be calculated, 

determination of absorption and d s s i o n  spectra, and interpretation of 

the results to better establish relations between molecular stntcture 

and ability to scintillate. 

b . World-wide Contauporary Survey of C14 Activity in PLant 

Life. Enough C14 determinations w i l l  be obtained for caphot, lemon 

m s s  o f l ,  sweet orange oil, and turpentine to allow estimation of the 

simificance of geographic location, botanical species, and lOCatiOI3 
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14 time ?or the distributlon of natural aad nuclear-vespon-produced C 

activities 

c. Lsbeled Ormlc Synthesis Pmaram. Synthesis of the . 

following labeled o r w c  ccmpounda is contcplplskd: 

m~tbylpr0pionic-C~~ acid; 2,4-telyLenebiisocy~mte~~; C t 4 - v i W n  B 6; 
and E3-thylaidine. 

2 d a o - 2 -  

It i s  proposed also that c a r k i a  dyes and tetracycline 

structures vhich concsatmte b neoplastic tissues be h b e l d  to high 

rpccific act ivi ty  vith H3 or CL4, ao tht the ionizing radlatione of 

these isotopes may be able to produce selective to these tissuee. 

d. Chanic6l DoerFmCtry. Detailed chcmical investi5Ltions of 

the responee of exirtfng c h d c a l  dosimeter eyrtanr to a variety of 

rrbirtl~ms WFU be d e .  

ducts PDJ~ lesd to improvearent i n  preeent s y r t w ,  partiniLarly i n  their 

relative rerpaolsc to fast neutrons versus &~mrps rays. Simple empLrica1 

A study of' the M a t i o n  drccmpositioa pro- 

c-s in the pnrent  rysteme will be trfed. Dosimeters wlll be supplfcd 

tor uuc by otner sectiona and the femlbility of tfsrruc-cquivdcnt chemi- 

cal  dorimeten w i l l  be studied. 

2.7.4 ELdiobiologv Section 

a. Life Span Studlea. The studies on chronic effects of 

radiatioa exposure which 8re described in Sectloa 5.2.4 w i l l  be continued. 

An increasing amount of time vi11 be spent on caaputations and evaluation 

or  the ~ t a .  

b. Efftct of Single Doses of &am8 kys rod Flsrlon Neutron6 
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on the Life Spm of the F 1 and F p  Generations of Mice. The parent popu- 

l&ioll vi11 be exposed to  pad& dose6 of @ma8 rays or fisriocr neutrons 

a d  after a suitable d e h y  w i l l  be bred. The l i f e  span of the F1 and F2 

r7 

generations vi11 be measured. 

c. Effect of Single Doses of Neutrons md Garmrr Rays 00 the 

Life Spen of Mice. This study, which m e t  an untimely cad with tbe 

g&maelI.a epidemic (L year ago, will be repeated as soon u eLIQugh 

heathy mice are a c c d a t e d .  I n  essence, the experiment conrir ts  of 

utpoeing group6 of 150 mice t o  three dose levels of &amma rays or firrioa 

neutrons and adloving them to l i v e  out t he i r  life spans. An attempt w i l l  

then be d e  to r e l a t e  l i r e  shortening t o  radiation dose. 

d. Erfect of Repeated Domes of Neutrons and Osmpa Rays on 

the Lite %an of Mice. 

rxccpt tlkt the mice will be axposed weekly for 25 weeks. 

This study is similar to the me de6cribcd above 

e. Traosforming Principle.  The i n  v i t ro  i r radiat ion of 

Hcmophilulr influenzae transfonniag prtnciple (DNA) w i l l  be continued. 

In M attempt to  correlate RBE 80 a ruaction of l i n e u  energy tcaoefcr 

(LET), radiation6 which arc being considered for future ucponves are: 

(1) alpha par t ic les  ircln plutonium, polonium, or w n ;  (2) pronomergetic 

be- of neutrons (or electrons) frcm the large V a n  de O r s a i f  accelerator 

and pmtons frPm a cyclotron beam. 

In order to help elucidste the mechanian by vhLch ionlz- 

i W  radiation affect8 molecules of the nature of DNA in vitco, irrsdiatcd 

c 
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trurrforPPing principle labeled with C1' or P9 w i l l  be rtudied vlth the 

use of chrma-phic technfqucr. 

f .  Studies with k i P l . a t . b l C  Leuktaria. Studies of the 

iplnrrra m e c b m l ~  nrpoluiblc for the brakdam of rerirtrnce to leukemia 

folloulng i r rsdiat loa w i l l  be coatixmed. 

(1) w r e  (~ccurat. meuurmmtr oj the recowry xmter oi nrist.nce to 

lcukcmir in 1rrdi.t.d hctcrologour r t ~  of d c e ;  (2) more precise 

c o n i i ~ t i m  of the prelhinuy results of develaplng a spleen hcmogamte 

llvaccinef' to AK leukemia in  ~wirr mice; and (3 )  ccmpletion of the rttady 

of the e f t e c t r  of &I (rublethl )  doses or radiation on thc inmunc 

respop.a to AK 

Such studies w i l l  faclude: 

in  hekrologour strain. of mice. 

8. Studlea of A1Allticm-lrduced Ph~rloloedcal Aging. A t  

present the concept tht rsd ia t im  producer pranrture &gins is b e d  

r o l e 4  011 l i f e  tabler. Bo unequivocal avidace Oi pbyriologic aging has 

been dewastnkd.  The tollawing t e s t  ryrtam8 will be e m l u t e d  a8 

Indices of age rrrd if rpplicrble w i l l  bo utl l lzel  in rktdying mdlatioa 

'*aging." Renal bypcrtxwphy (roll- u n i l a t w  pcpbnctomy) will be 

meamred in  mice a t  the ages of 3, 6, l2, l8, 24, and 30 months. If a 

quaatitatlve rel.tia\rhrp between hypertrophy and 4 e  18 fouod, then the 

extent of "aging" induced by radiation wtu be measured.  The acctm~~a- 

ti= rrd 1088 of u l c i l n  in tbe liver after aa intraperitoneal injectIan 

W i l l  bc 8 ld l8Z ly  a6 8 p k n t h &  irrdax Of 

h. Rer#mr e of Mice to Cold u an Xndex a? A d n e .  There i r ,  

ramc evidence that ruggertr that resirtrace to cold decreases vfth age. 
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mr pbenanenon w i l l  be invertig.tsd and, if it prover a mitable indur. 

of d w ,  wlU be applied to the study of radiation-induced rprins. 

i. A c u t e  Effects of hdlatioa Doses Delivered at Rater 

p ~ ~ s h i n ~  with Time. with d s t -  faCilitle8 it 18 possible t0 8-0 

u.ta rdiatiai fields such a8 those encwatercb for  v u i o u  tippC~ of 

atry Into a f r l l o u t  field (lot., dom i s  proportional to T 

tffectivtne88 of ladirtim delivered in thir Ip.pDcr w f l l  be capared to 

*e effectiveness of &tion delivered in brief siwe a r p o n v e s  or 

continuous exposures a t  constant intenri ty .  

-1.2 ). The 

3.  Toxicity of Inhaled Triti tm U a t e r  V a w r  in Mice. Mice 

w i l l  be exposed to  high concentrations of t r i t ium vater vrrpor la a closed 

ryrtcm In order t o  evaluate the length of time requited to accumulate a 

lethal level  of t r i t i u m  l a  the body. 

k. Absorption of Plutooim Oxide tbrou* Skin Abrrsloas io 

Rabbits. A study will be made to  determine wbtker  glutonfum oxide is 

absorbed t o  an appreciable extent through abrrsions ln the .kin, whether 

it I s  trspped i n  the  healed arcs, or slougbed off in the eschar when the 

eichar is lost .  

1. Contimod Studies on the Metabolim of Radionuclides. 

These studies  vi^ i n c l u b  tbe rol lwing:  

excretion of rrevexal epaprpa-anittizag rlksli a r t h  r8dlonuclider by man; 

(2 )  distribution of several r l l  mew mdlorruclider in the t issues  of 

*e rat at various times m e r  oral sdrninistration; ( 3 )  the re lat ion 

beween whole body retention and the age or the ani& at  the time of 

(1) c r t ~ d y  of tbe retention md 
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C. Hiswchcmical A m m c h  to W 8tim-irrduccd p.thoiogicrl 

cmuzes. Specific histochemical sta in ing technique6 w i l l  be apolied to 

the study of acute rod chrorric pathologic changes follaring beta, neutron, 

or gums radi.8tion wposure. 

d. Patholow of Radiation Ikpagc 4 Thl8prOgraamBdc- 

tmphuized as a result of the mmnt of t h e  md effort required by the 

chrorpirnn study urd other act iv i t ies .  The study of the peculiar gsr ; t r ic  

lesion O f  mice ucposed i n  the field to neutrons vi11 be reactivated. 

e. Documentatioa' of Cmpleted Studies. A m e r  of the 

p a t  year's pro@wu are camplete urd w i l l  bc doctnncntcd during 1958, 

. ~ w g  which are the follarfng: 

(1). Corrhticm of proteolysis vith m e 1 3  

frcm rrdi.tloa ucporura. 

(2).  Radiation-induced -gee in tht prokolytic- 

inhibiting systaus (their inrport.nce to the pathologic cbsnges). 

( 3 ) ;  Acute  and chronic pathology of the irradiated 

&aBtrOintestiMl tract . 
f. Sectim Services. Histology, photo(paphy, urtoradi~graphy, 

pathology, and other mewices to the rest of the Group and to the LOS 

Abmos Medicsl Center wil l  be continued. 
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GROUP H-5, I N D U S W  BYQIENE 

By Hsrry F. Schultc, G r o u p  Leader 

6.1 General 

Tb total wtity Of s-ling aad aprlyticsl Work Of 0- H-5 bar 

not changed mtly over the past severril years. 

work involving beryllium hae lncteared conrrlderably, while procedures 

involving uranium have decreased. 

regular Uranium operatione have been ccmplekd snb all mutine aamplln8 

for uraalm has been taken over by Group H-1. 

now requiring fabrication of m u m  i n  new fmua using new processes. 

These aperationo will require dehi led  study during the 

Group H-5 has been w o r k i n g  with various -8 in N D l ~ s i o o ,  K Dlvislaa, 

and the Shervood Program in plunaing facilities that ViU hrve u wrch 

health protection built in as possible. 

unknown about the actual details of these opmtiono, as well M those 

of certain other Mvisions, aumy unexpected problem6 are certain to 

develop. 

Houever, the amount of 

Extensive studies by the  G r o q  on 

Huuever, N Division I s  

year. 

However, since so much is  

The change frcm counting to a nuclear ttack wthod for the 
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the Croup's actlvitler. Phyaic i l ly ,  it bu memat the relause of a hrge 

ntmber of counting frutrtrmcntr sld a relief ?rtm the coartrnt md diffi- 

cult  effort to bo extra lav b.- J p h  counting. This hr permitted 

the ure of a mch rpyUer roa for countdng slrd the old counting roam haa 

been traded for an dditlonrl k-tory w h i c h  is being equipped to 

bmdle such high level umples as m i @ t  b v e  to be analyzed u a rerult 

of an accident. With the  very reneitive r r u c l ~  t rack method, I t  i s  evea 

more impemtive that high level  or contmbated Mmpler be kept out of 

the laboratory. 

A mom imprtaat  result of the rmf ilph t n c k  technique is the 

i n c r a ~ e d  amurnace of detecting alight acposurer to plutonium. The new 

method WIU detect about 1/20th of the quantity of plutonium that the 

old method vould detect, or about 5 x of plutonium in  a 24 

hour urine -le. W i t h  th is  aew procedure, f t  uhould be possible to 

l#m much abart thc mt8 Oi build-- O f  6 b r a d  P1U-m a t  1 W a S  

w e l l  belaw thc pcrmisrible body burden. 

I n  1956 a new rectioa, the Englneering Dwel-ent Sectlon, WM 

O r g r r r i Z c d  to carry art a number of rescarch and dcvelopneat projects 

which hd been coatbmUy delayed because of the prersure of routhe 

work em the Field Secticm. A t  the rrmc t lme, more ~ e c i r i c  arrange- 

m a t 6  for handla  rertrrch .nd development vork i a  the U u l y t l c d  

c h a ~ ~ l ~ t r y  f ie ld  v e n  d e  within t&e kbontory Section. As a result, a 

nunbcr of such projecta vere completed during the part yew. Thcse 
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include the desim and construction of a dust o r  test chnher, an 

s o n d e  study of air cleaning cost8 at Lor Abmos, a study of a-8- 

pberic pollution irnn the DP West exhaust stacks, and an evaluatioa or  

u a s k  respilrter8. In the chcmicnl fieU, projects were ccmpleted 

methods for the detcnalrration ab tballim, trichlomethylene, RDX, 

b d d t s .  hpZ'OVaPmt8 h v c  been mdc in =thodo fOr mttharrol, 

@urn, cysnides, and cadmi=. Work is r t i l l  proceeding 011 a number of 

other methods and others w i l l  be undertaken vhen time permits. 

A c r i t i c a l  evaluation of all respiratoly protective e q u l m n t  ured 

at Los Alamoa has beea a maJor project during the p.at y e u .  Thio has 

involved not only the study of half ms& awntionad above but training 

of personnel in  the proper use of all type8 of respiratory protective 

equipment, inventory and periodic lnspect im of emergency equipment, 

improved techniques for cleaning and maintenance of respilators and 

marks, and a start an a detailed evaluation of full face mnsks. 

Educational ac t iv i t i e s  of the Croup continued to  be very Inp0-t. 

Articles were writtcrl for the Safety Ncvrlettcr, aa w e l l  as for technical 

journals and documents. Ta lks  were given to foranen, AB2 inspectors, md 

various Croups and Secttans a t  Lo8 Ahnos. Members of the G m ~ p  have 

been very act ive as off icers  and camnittee mnnbers of the American 

Industrial Hygiene Association, the American Conference of Govcrnmcntal 

Irrdustrial Hygienlata, the Health Physics Society, end the Bio-assay snd 

Analytical Chemistry Group. 
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5.2 Selected Activities 

Am usual, it 1s difficult to pick aut representative ummple6 o f  

Much of the lmpwtant wrk of the Crarp con- the Ororrp'o activitler.  

r l s t s  of a large nmbex of relatively - project., all of which are 

l m p o r b a t  la enabling u ~ l ~ t  mepent of the Labontory to p e d m  ik 

function W e 4 .  The follaring have been selected as illustrating the 

vv icd  types of activit ies  of the C r o u p .  

a. &ry Uim. The use of beryllium increased mtly at Loa Alamo~ 

d u r h f ~  the paet year. 

mtly incrsased, neccemitating much more attentlan to air ~mpling, 

VtntUtfon con-, aui good housekeeping. ThC air concentrations of 

bezylbtm exceeded the pcmlsrible level an meveznl occariona during 

the lcmovdL of turniw fraa *&e lathe rad 01 one occurIan during hand- 

pollrhing on a work bench. No excerrlw concentratloarr occumed during 

In miculrr, work in the Bcryllim Shop V.B 

-ti- YOTk. 

Group Crrs-6 initiated mny nmf types of work with btryllim 

=tal dmlng the lrst half of the ycrr. These corrrirkd of vsrfous types 

of weld(nP rpb m o m ,  furnace ?wing, cutting, 

md ndrcell.newa apcrstions. 

desi@ and l ~ t a l l e d  before each aprrrtlosr was begw. 

not porrible, reopatots were provided for the operrtors until ventila- 

tion could be i ~ t r l l t d .  

polishiw, 

In ganczrl, aquate  venti lat im vas 

mere this M 6  

No acess ive  # p o n o t r  resulted. 

Othtr beryllim VoIk included preparation of berylllrrm targets 

by Oraup P-9, rilver moldering on beryllium by Oroup W - 1 ,  test firing of 
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beryllium pieces by Graup 6M-4, assembly wrk on beryllium blocks by 

GroUp N-2, d inVentoZy and &-Up Of bcrylkirm! S t o c k  by GrOUp m-3. 

Cmniltatton on the health aspects of these operations was given snd 

W h S  W m  C&CCtcd  rpd andlyzcd. 

be h?chloroathyleae. TNs material is used by Ozaphic A r t s  to 

cleaa lithoepaph nrchlnes and rolls. Canphintr ai illness snd head- 

aches l a  t h i s  aepartment led to rn axteasive iavertlgation. 

indicrted that an appreciable runout' of trichloroethylene VIS in the air 

but concentrations were not i n  excess of perud8sibl~ levels.  &owever, 

tu0 u c  L M p s  b an adjacent section of the roan may have caused 

decaarporitlon of the solvcnt i n  the air due t o  u l t rav io le t  light aad 

elso emitted ozooe uad oxides of nitrogen themselves. A new urine 

analysis procedure for tr ichlorcacetic acid showed tbat the operators 

w e r e  absorbing s c m  tr ichloroctbykne. The local  exhaust ventilation 

on the m c  burps was improvca and similar ventilation installed Over a 

portion of the l i t h o m p h  machines. The illness of the opelators 

c-ed, and there WM a contfnr:,-is dacrtue in  the trichloroacetic 

acid i n  the urine samples. This samcwht makeahlit anazlgaaent vas 

satisfactory unt i l  the machines w e r e  moved into new quarters in the 

~ n i s t r a t l o r r  Building. 

Wtilstioll y.~l provided, and the arc IAUIPS were installed in  a scpuate 

tOQP. 

A i r  sampling 

In the n w  quarters, better local  cmd general 

There have been no ?urther canplaints of illacss. 

E. Plutonium Analysis. During the year a new method for the 

dekmtnat ion of plutonium was adopted, This involves ashing, solvent 
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plans for the neu Si- BuildLng, a caaphte rcvisian of the verrtflatian 

system at lP West, work 013 the vantilation 8yskm in the nnr Rdio- 

chemistry Building, evaluation of vmtilrt lop a t  the MI T u k u o y  Bhop, 

urd rCvl310~i of ventilatiao of the old Tuballoy Shop for use wfth oralloy. 

Sane of these project0 vill capry over into 1958, 
Also during the year a routine p r o m  of checking of a l l  vmti-  

kt im booQ VM 6t.rtcd. A mt d d  d thir Yo& hu baan dopc in 

the past but ~ l o y  It h m  been placed QI a re- rchadulad buirr and it 

is hoped that every hood wi l l  be checked at leaat once a yaw. 

large number of ventilation studlea of smal le r  scope vere canpleted urd, 

A vary 

lW6t CIbCI ,  pertinent d a h  M b  6tQplled to the &@neering Depu4awnt. 

6 . T  Future p r o m  

Group H-5 is p r i m v i l y  a 8cIvLce orgsllizatian, and heace the varlety 

urd scape of its act iv i t ies  are to a considerable exteat datexmlncd by 

the nature of the act iv i t ies  of the Los Aleuws Scientific Labomtory 

itself. 

iavolving brief ucpocnurs to a vide d e t y  of nrttriar. 

Much of the vork c o ~ i r t s  of ap e d l e r i  rerler of smsll jobs 

%e mture of 

this work is campletely unpredictable. ThC local use of beryllium is 

s t i l l  cxparding and w i l l  ccrtrinly be tmportant in 1958. U r s n i w n  and 

plutonium in new f-, n r u l t i n g  frcm the activit ies  of K D l v l s i o n  and 

N Division, rc6pectively, WtU present aeu health problau. The shcrvood 

program ha6 encountered relatively fen health hazard8 am yet but t h i s  

W' change ccrmpletcly aa prognsr in the field caotinues. The programs 

of K and N Divirioar are r l r o  l u n g  tcrvard large high intatsity 
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rmrces a a s d c  s e w  encounttred even at Lor Ahmos. "Hot" 

ce l l s  uad similar facilitier w l l l  have te be conrtructed d much mor- 

nrtion Is needed op the proper desi* .Ed ventilation of t b i s  equipnuit. 

E(canwhile, it l e  neccr8ary to keep rully irUomed about there e o u s  

80 tbat effective mssirtmce can be given when needed without 

urduc delay. 

The rtwy of pcrwarl protective equimt will actend at least 

t b o @ ~  the caping y u .  

~ thod .8  ha$ already been mentioned, and work will be undcrhken on 

The coatFrruau need far improvad .ndyticsl 

methoib for mrlched d m l ,  thorium, rtmntium, axidcs of nitmgm, 

a d  ozone. 

There 16 a mod for a clorer rtudy of our metho& of air awupling. 

The o f f i ~ i m c i e ~  rpd limits of s e ~ i t i v i t y  of nane of there techniques 

are mot w e l l  known. 

mt urirtaace in such Fnvcstl@tions. 

The neu t e s t  ch&mber rccmt ly  campleted vill be of 

Further studies on the particle 

81- Of m a o h  -kb by prOCc8S WeZSti- a bc Uahcrhkea. 

H e r e ,  t40, the tes t  cbrrmber vill be an importsnt piece ob equlpent. 

6.4 S t . t i s t i d  struy 

AI V l e n  w e r e  collected or field t e r t s  vere made for the 

mu-: 
Other HctBl8 and selk - 

&- 

I 
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Metals Md Salts - COnt'd 

Uraniwn, enriched 
Uranium, n o d  
Zinc 

Solvents 

Benzene 
Methyl alcohol 
T r l  chlorathylenc 
Toluene 
Tolylcne diisocytmate 

15 
210 

3 

8 
3 
63 
18 
10 

Other - Cont'd 

Phosgene 
S i l i c a  
Trinitrotoluene 

-8 ApprovCd 

SMitatIon 

Water samples 

22 
3 
51 

65 

268 

Other samples collected include more than 600 mincellaneous 

materials, such as svipcs, soil, fallout trays, solvents for a M l Y s l s ,  

and respirator fi l ters.  

The following analyses were caupleted: 

A i r  SamP lea 

Beryllium 
cadmium 
Chlorinated hydrocarbons 
Lead 
Methyl alcohol 
Ozone 
Tolylene dilrrocyanrte 
Trinitrotoluene 
Uranium I 

Zinc 

1332 
18 
172 
28 

3 
9 
10 
57 
2 
4 

Miscellaneous 

Alpha rct ivlty in rnin water 7 
Beryll ium 

FsUout trays 73 
Soil 62 
Swipes 112 
Other 33 

Methemoglobin in blood 2 
Plutonium 

Soi l  85 
Other 10 

54 
7 
5 
2 
1 
13 
24 
24 
n 
10 

2572 
2 
2 
15 
15 
1& 
19 

1724 
U84 
259 

-85 - 

f O 4 5 b 3 0  

00 131 098.086 

L A  



qp------.---. . ,  , 

238 
73 

5 

I o m 3 3  i L. L 



GRWP H-6, R A D I ~ O G I C A L  PHYSICS 

By Rrrwy I. Israel, Group Leader 

7.1 Gene- 

As in the paat,  much of the W e n t  and effart of the Gnxrp was 

&Voted t0 prObl- ptc6atad to it by others. mere prOblarPr CIlPc 

Groups within the Health DivLsFon aa w e l l  a8 f r a a  other Divlslosre. 

s w  organizations outside the Laboratory received the benefits of the 

Group's seNIcea.  Other problcms mure or less regarded as our own were 

dealt with as the pmss of business pcmltted. 

E=n 

As usual, the G m u p  yad corrsldtzably iavolved in  test act iv i t ies .  

The involvemait praalrcr to continue in the ccming year. 

Operatian Plumbbob, i a d f v i d d s  fran the Group wem at NTS a0 experi- 

mentern, as members of the Rdl-wc orgsnizatian, and a8 manbere of the 

F a l l o u t  Pndlcticm U a i t .  

w r l e  Advisory Panel and oa r u b c d t t e e r  or the NTS Plannine Board. 

The G r o u p  d o  had actively prrticipating represenfation a t  a l l  Mfety 

tests held at NTS. 

During 

Some of these people also st& an the Teat 

Joining in coniffcncea a t  Albuquerque aad Fort L c . v m ,  we 

00 131 098.088 

1 0 4 5 b 3 2  L. L 



discusred with the mllitsry the problem of fdlaut before and actV the 

fact. Looking at the llvpy problem 

of the  Group coneulted vi th  Office of Defense Mobilizatian personnel at 

Fort Collins, ColorSdoJ during the FCDA exerclaa Operation Alert. 

a civilian point of VI=, manberr 

7.2 Section Activities 

7.2.1 he~ial PrObl- Sacti- 

A 300 kv COllS-t potantiiL X - w  V U  

during the year- By the year's enti, the equipneat uaa operating, though 

not to the cairplete 8a t i~ fac t ioa  ab those concerned. 

that the difficulties wi l l  be corrected early in 1958. Psralleling the 

It 18 expected 

8 C W 8 i t i O a  VI8 tha &rim .nb C m t r L l C t i O n  O f  a u x i l w  Such 

as special control circuits and tube housing. at work wi l l  continue 

fn the caning y e .  

controlled source of radiation that can be used for ouch studies as the 

energy dependence of rsdiation detectors and the calibration of standards. 

The machine bas alresdy demonstrate3 Lts ueefulntar as a means of con- 

veaiently checking the calibration of f i e ld  instnmrcnts. 

When caplpleted, the appcuatur w i l l  be a coaveaiaat, 

Ad i o  w, a nmnber of problam vere b m t  to the 

Section for solutioa. No attempt w i l l  be made to l ist  or describe 8il  

of thau, but a fow will be nentlaped to glve lane idea of their nature. 

To assist O m u p  ( IMK-I l  i n  plamixq their new tacility, tbe Section 

estimated the radiation flux fran a propored llnw accelerator. A 

second urample weu, the problem of dettrmining the amount of plutonium in 

a coatrm(nrted vouDd. That sufficiently 8mJ.l mount8 c.0 be detected 
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by a scintillation detector hss been shwn. Studies of Various detector 

srnragements have been d e  and e r e  contlwlng l n  order to determine h e  

mort reliable and efficient one. 

working out a method for the monitoring of pulsed neutron sources. This 

requires the development of a direct-rtading device that w i l l  indicate 

the innkmted effect of a succession of s e p u n k ,  short q i o n u e r .  

Studies have .indicated the feasibility of a solution by modification of 

existing instnments. 

but the existence of other solutions is not being overlooked. 

A firre;L exemple is the problem of 

The pmblem is being attacked along this line, 

I n  all these problems one can discern a connection With the 

f i e ld  of health physics instrumentation. W o r k l a @  directly in the field, 

the Section has developed an improved, modernized version of the much 

used Model 100 survey instrument. 

w i t h  Group P-1. 

construction (not yet completed) of en extrapolation Ionization chamber. 

Work on this instrument necessitated the develapment of a suitably 

machinable conducting plastic. 

This work was &ne i n  association 

Another effort in this area has been the desi- and 

The Section further developed a new capability during this 

period-the capability of propumfng problaaa for the IBM '704. As 8 

result, a number of calculations of vazylng caaplexity were done. 

ranged f raa the canputation of --ray absorptioll coefficients f o r  all 

elements (obtained by interpolation in and extrapolation of adst ing  

tables) to the determination of the relative amaunts of fluorescence 

and scattered radiation to be expected fran various srrangcmcnte of a 

They 
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m a t o r  ln the beam of the 300 kvcp X-ray -chine. . 

1 

a lso made of the albedo of neutron8 frm 8 c a t - m  matuiiLs in  the 

vlcinity or a source or detecfor. All these p r o m  w e r e  written to 

~ ~ t i s f y  the Section's nee& and, Fn addition, a progran! VIO vritttn far 

G r o u p  H-4 to enable thaa t o  evaluate the k r ~  motant of data they w e  

obtaining frcm their c r y s h l  spectraaeter. 

3.2.2 loucleu Field Test Section 

Much time wan taken up by matters connected w i t h  tests and 

test reries--past, present, and fiture. P a r d l e l i n g  similar efforts by 

other AEC organ2zatia~s, the Section made a campreheanive study of dl 

off-site radiation ourvey md cxpoaure r e c w  rm the regioor around NTS, 

covering the period up to October 1956. 

table of cumulative exposures for i n b b i t e d  localities in that tms. A 

xmp ahadrig cumulative isodose l iner in the arsa WM a lso prepmad, 

The result of the study MI a 

and d l  this m a t e r i d  -6 -shed the P M n g  Board. h v l n g  

Opcrstioa Plumbbob, the Sectlon furnlrhed a rad-saie a d d s o r  for the 

LA9, test group. 

forthccming Pacific tests, the Section ha8 been working closely with the 

JTF-7 Rdiologfcul-saiety Officer i n  may pbarer 02 pl- the rad- 

safe pro-, procedures, and requiramenta. 

participate in the carrying out of thore pluna. 

The 8ame service ~ 8 6  glven at  rafety tests. For the 

The S e c t l a  will also 

Because or  the appeamacc of activity in local precipitation 

during test periods at Nevada, it s e d  addsable to in i t iate  dally 

collection of precipitation wuuples. This v u  started at the beginning 

-90- 



of the year arrd is continuing. An outsized rain &suge vaa drsigncd 

which would collect about a liter of ~ t e r  for as& 0.1 i n c h  of cdnidl, 

thus guaraateeing that in nost cataei rufficfent liquid would be collected 

to  permit laboratory analysis for activity. 

T&e rainvater malysls has bccme a routine that hu been 

added t o  the other vater sndyrer that are m-ly  oma ad by the 

Section laborutary. These routine pmcedurei were carried a0 without 

interruption despite the fsct that during October and Hovembcr the 

laboratory was being dispplaced tram W a  2 of CM Building rrnd being 

resettled in the basement of the bullding. 

The addition of a soil scientist  t o  tht Section during the 

latter half of the year made pO88ible incrcsred attentloa to the problezn 

of the behavior of radioactive materials (firrioa products, for amnplc) 

in soil. Studies in this field w i l l  lead to better 8&suem as to what  

has bappcned to active material that has beea buried in the paet and 

ViU help in iommlating pbne for future underground Uspod. of radio- 

active vaste. Investl~tlaas of the ad8orptive and retentive capacities 

of local soils for radiaactive materials has been started. ThrouepI t h i s  

work, it Is hoped to gct sane idea of the mechaa i sm by vhich such 

msterlals are held to s o i l  particles and to get aane i&a of the cir- 

cumstances under which the retentive p e r  of the so i l  is weakened or 

, 

bestroyed. 

1.2.3 Meteomlogy Section 

A l l  meteorological activity i s  divided Into tvo p a r t e ,  
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o p e r a t i d  .Ird regarch,  tor each of vhich the Section ha8 a member. 

In uldittaa, caaual help hss been urd ducfng tha yew to attack another 

problan, that at =&acing to an orderly and u u b l e  forap the m ~ s s  41 

locd obremations that h v e  been a c d t c d .  

d a b  are being caapiled ao tbat eventually cli.amtologlcal stnuumrm can 

be produced. 

Wind ami tampcraturc 

This vock w i l l  have to go on for 8- tima btfm the 

backlog of bt.wiU have been trkerr m of. 

O p e x m t i ~ ,  the  Section has carried out n a n d  weather 

station activities and hrs bupplled f i e ld  meteorological support through- 

out the for aeveml grpaps that rcquestcd the semdce. Such 

support hcludes act ivit ies  at Bay0 Caayon ud R Site. 

In the res-& field, t h e  Section hscr bem puUcularly 

interested in the poeribillty of &velaping a method of weather a u d y s l s  

uld foreca6tiog which vopld makt use of the D1M 704 computer or s i n l b w  

machines. !he method vmld be particularly applicable to trupiced 

Pacific and would a n t d l  an axp l r ica l  mther tban a numerical 

approach. With the cooperation of peuple outside the Sectiaa, such a 

nutsrod has been worked out and campletely p r o m .  

cel l  for a test of the method at  the earning test serles. 

done oaly for the purpose of evaluation. 

obtained, copsideratfon w U l  be @van to mrking the method opcratlond. 

Present plaDe 

This is being 

If fa;vorablc results w e  

A r l r t  baa aleo been made 00 a second method. H-, a 

S h t i 8 t i c . l  approach 16 U 8 d .  FOUaVlng a study of Paclflc dr-, 

attempt v i l l  be mdc to evolve e regresrion equation which caa be ured 

I 
i 

1 

! 
t 

i 
t 
i 
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for forecasting. Such forecasts would be point f o n u s t s ,  as contrast& 

with the  area forecast8 that may be obhined f m  the first  method, but 

both types are needed. 

If these CffOrtS lead to ~ucce68, bet ter  and more accuI(Ltc 

Thnxlgb them, bet ter  md more accurate weather forecasts v i l l  result. 

predictions can be d e  of the fa l lou t  to be expected f O U 0 ~ i n g  the 

explosion of nuclear d d C e 6 .  Fallout I8 a subJect with vhicb the  

Section is much cancerned much of the t-0 

3.3 StmmlaxY 

In the main the ac t iv i ty  of the Group has been of refined bread- 

and-butter variety, the attempt ta provide p r a c t i d  eawer8 t o  present 

problems. As a resu l t ,  the Group has been active i n  nmq? directions. 

It might appear that the various ac t iv i t i e s  are ai- mktcd, but 

this is not the case. All the Group’s work has a &fin i t e  connection 

w i t h  the matter of protection Wnst hazards of exposure to nuclear 

radiation. 

instrtanent for the determination of the degree of danger in as existing 

hazarb; it may be evidenced by a study of the  behavior of radlOactiVt 

materials i n  the soil, madc i n  an effort to see w h a t  w i l l  becane of an 

exis t ing hazard with change of t h e  a d  circmnsteace; C# It ma;y be 

This connection may be evidenced by the demloprncnt of IYI 

evidenced by meteorological 6tudiea whose aim is t o  make possible the 

accurate prediction of 8 ham3 yet unborn. 
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Chapter 0 

8.1 0CBera.l 

G m p  H-7 be- pwt of the Health Mvlrion Ln June 1955 .nd has 

the responeibllity of operating three trea-t p u t 4  for the disposal 

of liqufd rsdicsctive wastes. Two plunts deal with plutonium-bearlng 

vaster and are of the chemical coprecipitation tme. 

treata RJ~., wastes containing hlb 

exchange typc. Two nCutrdLization stations 812 also opemted by the 

The other p l a n t  

some SP ~ l l d  is  of the ion 

crcap. 

In S e p t a h r  1956, the Ccmtmninated L+aun&y Section, rormcrly a 

part of CMR DlViSlOo, was trarurfernd to Croup SI-7. 

Ih sdilltiaa to these routine f’uuctlons, the Gtoup performs research 

methcda of trrcrtment and disporsl of rsdioactive waster sad the effects 

of dirporrl of vaste an the cnviromwnt. 

8.2 TA-45, Tech Area Waste Treatanent P l a n t  

The trea-nt plant  at TA-45 receives vurtc fran TA-1 and TA-3. 

The Qprrdual rcmOval of hboratory facilities fran TA-1 hss been 
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a c c m e d  by a decrease in waste volume f m  t h i s  arm, with a cor- 

responding lncrease i n  waste volume from Th-3 as more f a c i l i t i e s  are 

added a t  South Mesa. 

the year and automatically neutralized wastes frm this building ate n w  

being receive5 a t  TA-bS. 

The Radiochdstry B u i l d i n g  vo8 canpleted during 

Ferric 6td.fat.e and lime are added to the Laccaring Waste StrCMI, 

forming a precipi ta te  of f e r r i c  hydroxide which settles to  the bot- of 

se t t l i ng  t a n k s ,  carrying the plutonium w i t h  it. The supexnatant is 

f i l t e r e d  throu& rapid sand f i l t e r s  before monitoring and discharge in to  

Acid Canyon. 

A total volume of 11.54 mil l ion gallons of waste containing 1.4 g 

Ninety-nine per cent of the of plutonium was treated during the year. 

plutonium was retained i n  3000 cubic feet of dewatered sludge, represent- 

ing a volume reduction factor  of 515. 

retreatment w a s  necessary i n  order t o  meet 1/10 of the pIutonium 

tolerance as listed Fn the mBs -book 52. 

Very l i t t l e  recirculation and 

Several hundred gallons of cyanide wastes fran the &ws electro- 

plating shops were delivered t o  the plant and treated with caustic and 

chlorine before discharge in to  the plant influent. O t h e r  special wastes 

were received and treated sepaxately before dlschsrge. 

The all-time hi& monthly flow to the TA-45 p l a a t  wus recclved in 

January 1957 and a decision was made t o  modiQ existing plant equipment 

to increase treatment capacity. Revisions were canpleted i n  November 1957 
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and treatmtnt r a t e  increased fran 90 to 145 @I.- per minute without 

adverse effect on e f f l u a t  quality. 

8.3 TA-21, DP West Waste Weatanent Plant  

This plant  receives i ts  waste frm the DP West plutonium (WB. 
Both plutonirnu and mineral constituents are mch more concentrrrted i n  

DF' West waster than irr those received at the TA-45 plent. 

trutnent is earent ia l ly  the same. 

residues fran plutoaitrm separations containing large uuaunts of salts 

rad plutoaiurn (raifinatee), cme received and treated separately. 

washing solutions are also treatzd separately. 

The method oi 

Other vastea, such as concentrated 

The HF 

The DP Meet p h a t  was operated for a htsl of 1683 hours during the 

year and a t o t a l  of 4.7 million &kizu~ of waste was trented by routine 

processes. 

plutonium and 7500 gdlons of fluoride waste containim 970 mg of 

plutonium were treatcd by batch methods. 

pl~toni~m received in 

uar removed by treatment. 

Abaut l5,W gallons of rnffioate containing 5200 mg of 

Of the fatal of 21,030 mg of 

wastes during the year, about 99.9 per cent 

A vacuum filter VIS installed in Januazy 1956 w h i c h  elFminated the 

necessity for hauling sludge t o  the 11A-45 plant for f i l t r a t ion .  

F l a t  irw t h i s  area has increased a t  a steady r a t e  over the past 

several y- and this p b n t  is nov operating a t  mwimum crpscity. There 

appesrs t o  be no simple my to  expeud the plaut so incrensfng operating 

time seems to be the only solution. 
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8.4 TA-35, Ten Si t e  Waste Treatment Plant 

Waste t reated by this plant is contributed by laboratories and 
140 operatLon of a hot c e l l  in prep-tion of kilocurie sources Of La 

It conhins  radioactive barium, lmthrotrm, s tmnt im,  a d  yttrium iso- 

topes a8 w e l l  as tracee of other radlcmuclfdts. 

. 

Treatment f a c i l i t i e s  consist  of four 50,000 won 8- tsnke 

and a s m a l l  ion utchuqe unit. 

In& a total of 10 cubic fee t  of Davur  50 resin and necessary prrmpFng, 

control J ead regeneration equipment. 

The latter includes tvo column6 conhin-  

Wask is  retained i n  storage u long 8s prrctlcable In o*r to 

reduce radioactivity t o  the lawest feasible leve l  by decay. 

pumped to the ion achrrngc CO~~PILDS,  which are operated i n  series, and 

the eff luent  is di~chargcd or recirculated, dependiq on its level  of 

radiosctivity.  Radioactive material retained in the columns i s  removed 

a t  the  end of each mn by regeneration vith n l t r i c  acid, .ad, by treat- 

ment of went  regenemnt, radioactivity is f ina l ly  contained in 25 t o  

30 gallons of sludge. 

It is the0 

During the past  year a wtal of U5,850 @loas v ~ s  treated i n  the 

ion exchange unit. . ' h i s  volume represented about 32 curies of beta 

ac t iv i ty ,  of which 2.5 cufies was radiostrontium. 

10 to  25 per cent of the  rad io~tmnt lum and is  the mort c r i t i c a l  compo- 

nent w i t h  respect t o  bispo8al. 

r c t i v l t y  ves removed, the concentration of SrgO in the eff luent  was 

sanevhat above tolerances l is ted i n  NBS Handbook 52 

Stmmtiuutw represents 

A l t a a u g h  about 93 per cent of the d o -  

for drinking water. 
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However, roils w e y s  shar cont.mfmtlorr 02 odly a 8mml.l section of the 

discharge area rrd reasozmble dilution and the ability of local soil to 

retain stronti~i 

Research to devclop lprtbodr for more efficient a d  complete ream- of 

rsbiostrontitnn win be contimed until e m u m t  gua13ty meets NBS s k n d -  

uds at the point of discharge. 

be expeckd to elimfrmk any downrtream hurard. 

"he rate of vast4 production at Ten S i t e  bas increased to the extent 

tb8t u d u t i n g  facilities are hcavlly overlcvded. Sborage time I s  not 

8UffiCiCnt ?Or mtiSf8CbZy rdUCti= Of activity l e v e l  and -6t 

continuma operation of the Ian excbagr unit, w i t h  hi- radioactive 

r a w  Waste, l a  required. 

the resin colamns crrater a serious W t i m  bat& to operating 

personnel. 

The resulting copcentxatian of ladloactivity in 

Chclnical preclpitatioo, by sdditlon of iron, ~ . u i t l c ,  .nd llme, h e  

been found to b t  extreme4 efficient in concentrating activity in the  

r t 8 ~ l t A n g  sludge. 

88 such. 

for subsequent loa exchange treatment. 

tinu& Lncreue in wa6te production rrter a t  Ten Site,  a tentative desiea 

for a chemical treutpaent plant, to be followed by UII ion exchange unit 

Of I ~ C r e a S c d  capacity, h a  been complete&. 

to relatively rerPate control and would practically eliminate radiation 

hazard to operating personnel. It is hoped that cm8truction of these 

facilities can be started In the near iuture. 

This r lud@~ can then be fixed in  concrete or buried 

The &ity of the remdniag liquid vaste 1s more satisfactory 

In anticipation of expected COO- 

The proposed p u t  I s  adapted 
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0.5 Ultinnte Fixation of Radicrctlvity in Clay8 

a. C l a y  Canparison8 f o r  Activity Retentim. FIandmrAr bslls were 

fonned of c h y  and water so lu t ia8  of mlxed f i ss ion  products 5 years old. 

Over 40 types of clay w e r e  used and tha f ir ing level8 ranged irao 1OO'C 

t o  1200°C. All c 4 s  fired to 1200.C demonstrated hi& ac t iv i ty  ntm- 

tlon-the amount leached after 30 days was i n  the order of 10 

cent. 

-lb 
pcr 

Similar resu l t s  w e r e  obtained using sin6Y.t nuclide spikes. 

b. Ion Exchsnpx Capacities and Activity Levels Retention of Clays. 

Several clays v i th  hi& and low base srchaage character is t ics  were mixed 

with SP and jaert Sr(NO 

of each c a y .  

difference vas noted in the retention of act ivi ty .  

tures under 1 W ' C  the clays rhowed good retention only t o  their 

respective exchange capacities. 

v i t r i f i ca t ion  will  con- nuclear ac t iv i ty  far ln  access of ita exchange 

b ~ l w  and w e l l  above the exchange capacittes 
3 2  

Yhen all samples w e r e  fired to v i t r i f ica t ion ,  no apparent 

A t  firing tempers- 

It is concluded that any c l 4  tired t o  

C6paCity. 

8.6 Enviromcntal Studlca 

The enviromrentnl program is a cooperative venture among the U. S. 

Geological Survey and Groups H-6 and H-7. The purpose is to detect  say 

contamlnatian of the supply wells and streams, a8 w e l l  a6 t o  ascertain 

direction and rate of flllw of under- imtcr. 

water fran supply yells, test wells, the Rlo Crande, and loca l  streams 

were collected and analyzed f o r  mineral and radiochdcal contents. 

Same 200 w l e s  of 

None 
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of the rrmples idicate C O a ~ M t i o n  which could be attributed to 

the LO6 -8 Scientific LabOlstOry. 

An additional 200 roil samglem &ma cnnyons receiving wastes 

vere slsalyzed, and it WM deternrined that the radioactivity remains at 

the point of discharge. 

outride the project. It is internsting to note tbat the .mall m t  of 

d m  dischar@ is not rebind by the wile but plutanium appears to 

be well fixed. 

l o  radioactivity wm found in any of the soils 

8.7 Rrii Corc Studies 

 he f i r a t  p m e  or a study of mwcmcnt oi sP, ~8~37, sod m239 

hao been caprplctad. 

i n  diameter md vvying in ltngth fmxn 5 to 18 inches, vere used in the 

rtudy. The tufY WM r u l e d  in a neoprene Jacket in such a vny thst the 

solutions of rdioauclide trrveled thrprrgh the core. 

solution thus fed to the core vsried Iran a8 l i t t l e  M 100 Lnches to 

over 3200 incher of water* 

rsdionuclides to the extent of loo0 c/m/ml a d  parsed through cores of 

tuff. 

graph. located the rrdiopuclide within the upper 2 inches of core. 

StrontitrP avcnturlly appears in the eiilucnt a ~ d  tht breakthrough of 

A total of 24 cores of local tuf f ,  each 4-1/2 inches 

The amount of 

Tap aod dLstilled Mkr were spiked w i t h  the 

Cc8im137 a d  *239 vere tightly bound by the tuff; autoradio- 

the mdlorruclide is much rhrper w h e n  it is applied in h p  ntcr  thn 

when applied in distilled uater, which indicates that other ions ln the 

tap water are in cappetitim with SrW for tht io0 e x c b g c  r i ter .  
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Autoradiomphs of the cores show a number of "hot" spots through- 

out the core which indicate that s a w  of the canpaneats of tuff adsorb 

Sr9 much more strongly than others. 

Cesium does not follow the expected phy8icO-chdcd patterns in 

many respects; it is difficult to explain the tenacity vith vhich this 

radionuclide is  held in tuff cores. 

Various solutluns (saturated C02, 100 ppn of sodium, mpesitaa, 

ca1cium, barium, and aluminum as the chlorides) have been employed as 

leaching agents in attempt6 to remove the redlonuclides hound to the 

core. Again cesium and plutonium are not easily leached, but strontium 

is moved out of the core in increasing emouts by magnesium, calcium, 

and barium in that oxder; carbonic acid will also m o v e  strantiurn. 

It may be cancluded that cesium m d  plutonium ( ~ c e  readily adsorbed 

by same components of the tuff; strontium I s  bound via less energy and 

may be moved fran the  adsorption sites by the Uvalent io- calcium, 

magnesium, and barium. 

8.8 ProJect Green Thumb 

The Green Thmb investigrtlan vas initiated in the spring of 1957; 

(1) to study the uptake of strontium and its purposes were threefold: 

cesium by growing plants;  (2) to deterne the effect of available 

calcium concentration in the soil on the uptake of the Srw; sad ( 3 )  to 

observe the movement of strontium and cesium through the roil. 

Thirty plots, each 5 by 5 by 2 feet deep, were filled to  a depth of 

18 inches with a soil which bad been intFmstely mixed w i t h  a solution Of 

-101 - 



Autoradiographs of the cores shaw a number of "hot" spots through- 

out the core which indicate that s a w  of the canponents of tuff adsorb 

Sr9 much more strongly than Others. 

Cesium does not i'ollov the expected phyrico-cbdcal patterns in 

many respects; It is difficult to acpkin the tenacity w i t h  which this 

radionuclide is held in tuff cores. 

various solutloas (6atur8ted co*, 100 ppm of sodium, ma&peslunl, 

calcium, barium, and aluminum as the chlorides) have been employed as 

leaching agents In attempt6 to remove the radionuclides bound to the 

core. Again cesium and plutonium are not easily leached, but strontium 

is moved out of the core in increasing amounts by u a p e i u m ,  calcium, 

and barium in that order; carbonic acid will a l s o  remove strontium. 

It may be concluded that cesium and plutonium (LCC redlly adsorbed 

by some components of the tuff; strontium is bound v i tb  less energy and 

may be moved fran the  adsorption sites by the divalent ions ca.l.cirrm, 

ma@esium, and barium. 

8.8 Project  Green Thumb 

The Green Thumb Investigation WUI Initiated in the spring of 1957; 

(1) to study the uptske of strontium and Its purposes were threefold: 

cesium by growing plants; (2) to detcmine the effect of available 

calcium concentration in the soil an the upeake of the SrsD; and ( 3 )  to 

obselve the movement of strontium and cesium through the soil. 

Thirty plots,  each 5 by 5 by 2 feet deep, were filled to a depth of 

18 inches with a soil which had been lntlmatcly mixed w i t h  a sOlutIOn of 
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Autoradiographs of the cores show a number of "hot" spots through- 

out the core which fndicak that SCM of the ccmponents of tuf t  adsorb 

SrW much more strongly than others. 

Cesium does not follov the expected phyrico-chanicd patterns in 

many respects; it is difficult to acpkin the tenacity vith vhich this 

radionuclide is held in tufY cores. 

various solutions (saturated C O ~ ,  100 ppm of sodium, rmreesium, 

calcium, barium, and aluminum as the chlorides) have been employed as 

leaching agents in attempts to remove the radionuclides bound to the 

core. Again cesium aad plutonium are not easily leached, but strontium 

is moved out of the core in increasing amounts by magnesium, calcium, 

and barium in that order; carbonic acid w i l l  also rauove strontium. 

It may be concluded that cesium and plutonium m reetA1l.y adsorbed 

by same components of the tuff; strontium is bound with less energy and 

may be moved fran the  adsorption sites by the divalent iona calcium, 

magnesium, and b a r i t r m .  

8.8 Prolect Green Thumb 

The Green Thumb investirntion was initiated in the spring of 1957; 

(1) to study the uptske of strontium and its purposes vere threefold: 

cesium by growing plants; (2) to determine the effect of available 

calcium concentration in the soil on the uptake of the Srw; and ( 3 )  to 

observe the movement of strontium and cesium through the soil. 

Thirty plots, each 5 by 5 by 2 feet deep, vere filled to a depth of 

18 inches with a soil which hsd been iatFmately mixed with a solution of 
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Autoradiogmphs of the cores show a number of "hot" spots through- 

out the core which indicate that  sme of the canponents of tuff  adsorb 

Sr9 much more strongly than others. 

Cesium docs not follav the expected phyrico-chcmical patterns in 

many respects; it is diff icul t  to  expkin the tenacity w i t h  which t h i s  

radionuclide is held in tuff coren. 

various S O h l t h l 8  (MturSttd co2, 100 p p  Of IOdiuD3, mmCSiUm, 

calcium, barium, and duminum as the chlorides) have been employed as 

leaching agents in attempts t o  remove the radionuclides bound to  the 

core. Again cesium and plutonium are not wily leached, but strontium 

is moved Out of the core In increasing amounts by m a p a l u m ,  calcium, 

and barium in t h a t  order; carboaic acid will also m o v e  strontium. 

It may be concluded t h a t  cesium and plutonium are reedily adsorbed 

by some canponents of the tuff; strontium is bound vith less energy and 

may be moved fran the adsorption s i t e s  by the divalent 10- calcium, 

magnesium, and barium. 

8.8 Pro,lect Green Thumb 

The Green Thumb l n v e s t i ~ t i o n  vu) initiated in the spring of 1957; 

(1) t o  study the uptake of etrorrtFum snd Its purposes were threefold: 

cesium by gruwing plants; (2) to determine the effect of available 

calcLum concentration i n  the soil cxt the uptake of the S r w ;  and (3) to  

observe the movement of strontium and cesium through the ro i l .  

Thirty plots,  each 5 by 5 by 2 f e e t  deep, were f i l l ed  to a depth of 

18 inches with a soil which bsd been intFmstely mixed vith a solution of 
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~alcium concentration par plo t  yu VU?& tKIlp 1.5 to 18,1 mg of calcium 

per gram of soil. Tvo plots  were plaated nmdcxnly to le t tuce,  alfalfa, 

aad gram. ’pvo plot8 did not receive spike at the tlme of s p r u n g ;  

the mikt VII agplled at  the e n c e  by meaas of e rprlakltr. One of 

these plota wu hdA fallow; the other v u  p k n k d  to alfalfa. 

~n cases, when count. per a t e  M srw p a  mi~igram oi 

calcium values in the p u t  were plotted agedast calcim concentmtions 

l a  the so i l ,  cuwes w e r e  obtained which indicate a decreased uptake of 

Sr90 by the p u t  with fncressed available calcirpn in the roil. 

Typical rc ru l ta  arc s h m  io Fig. 8.1. The brcaL in the curve as 

the 6 ma per gnm value for s o i l  calcium l a  reached shaiLd also be noted. 

C~a~Centmtlon6 o f  roil calcium 8boVC t h i o  value have less e f fec t  on the 

uptnke of S p  thn did lover concentrations. 

Data obtained frm the second cutt ing indlcated t h a t  both l e t tuce  

and a U U a  bircrimbnte against rtrontirrm, and m a r  concentrates 

rrtrontium. 

In caaes where tha spike was sppliad to the surface of the plot, 

other 28 p lo t s  vhtrc application vas throu@out the 18 inch plot  depth. 

A t  present oat may conclude that vith ccrtaFn crops and sofls the 

application of calcium to the soi l  m y  be beneficial in reducing the 

ratio of SP to d c i m  ~n the crop. 

Because of the extremely wide n r h t l o n  ln soil calcium, root 
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calcium ~b in wrt.t. containing thc S r 9 - P  and ~ 2 3 7  spike. me 

calcirnn concentrstior, per plot vu &ad iran 1.5 to 18.1 mg of calcium 

per of SOU. '1Lo plots vere planted CaDdQmlY to lettuce, alfalfa, 

uad -88. lRro plot8 did not receive spike at the t l m e  of spreading; 

the rplke yu applied at the d a c e  by means of a sprinkler. One of 

these plot8 vu held fallov; the other u u  pkrrkd to alfalfa. 

~n cases, when c a t s  per minute i ~ m  SrW per m i ~ i g r a m  of 

cdcfum values in the p h a t  were plotted a-t calcium concentrstions 

i n  t h e  soil, curves w e r e  obhined which indicate a decreased uptdst of 

Sr90 by the plant vltb incrcssed awdkble calcium in the soil. 

m8tdtS s h m  in Fig. 8.1. The break in the curve as 

the 6 mg per 

Ccocentratlons of moil crlclrrm above this value have less ef fect  on the 

u p w e  or SP tbrn did lower carcentzatimrs. 

vdlue for soil calc im is reached should also be noted. 

Dak obhiD4b f r a n  the second cutting lnbicated that  both lettuce 

ud. i l l e l f a  discrlminatc against strontium, and -8s concentrates 

strontiurn. 

In caoes where the  spike was applied eo the surface of the plot, 

the uptake of Ca137 vu lower by a factor of about 7 than it vas i n  the 

other 28 plots where application was throughout the 18 inch plot depth. 

A t  present OQe may conclude that vlth certain crops and soils the 

rpplicatlon of calcium to the soil m y  be beneficial in reducing the 

mtio of SP to calcium in the crop. 

Because of the extremely wlde vuirt lon ln soil calcium, root 
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cilcirrm chlorib in wrw c a n t r i u  thc sr9O-P ~ 2 3 7  spike. Tbt 

calcium concentration per plot vu vrried iKIIp 1.5 to 18.1 m g  of calcium 

per gram of soil. -0 plots vere planted raadanly to lettuce, alfalfa, 

ud grass. 'pwo plots did not rrceive spike a t  the t l m e  of spreading; 

the nptke v u  applied at the surface by meam of a sprinkler. One of 

these plotr wu bel& fallow; the other w u  planted to alfalfa. 

~n cues ,  w~ count6 per minute iram srm per m i ~ i g r a m  of 

calcium values in  the plant were plotted 8-t calcium concentrations 

i n  the soil, cumfa w e r e  obtained which indicate e decreased uptake of 

Srm b ; ~  the p u t  w i t b  incrcasmi available calcium in the soil .  

Typical r e r u l t e  arc shown in Fig. 8.1. The break in the w e  as 

the 6 mg per value for 80il calcium l a  reached should also be noted. 

Cmcentcrrtloas of mil  cslcium above this value have less effect  on the 

uptake of Sp than did lower concentrations. 

Data obhinsd fmn the  second cutting indicated tbat both lettuce 

mb alfal fa  dircrimiartc against strontium, and -8s concentrates 

stxwntitrm . 
In canes where the spike was applied to the surface of the plot, 

the uptrke or ~ 2 3 7  vu laver by 8 factor of about 7 than it vas i n  the 

other 28 plots where applicatloa was throughout the 18 inch plot depth. 

A t  prrsent one msy conclude that vith certain cmps and soils the 

rppllcatlan of calcium to the soil m y  be beneficial in reducing the 

ratio of SP to ~rlcium in the crop. 

Because o f  the extremely wide vubtlon ln 6011 calcium, root 
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calcium caicentrstion per plo t  wu &ad fran 1.5 to 18.1 uq of calcium 

per gram of moil. TVo plots  vere p l a n t d  rurdomly to let tuce,  alfalfa, 

and egarr. Two plo t r  did not receive 6pike a t  the tlme of sprtading; 

the rpUe V u  applied at the &ace by mcrnr of a rprinkler. One of 

these plo t r  wu halb f U w ;  the otber vu planted to alfalfa. 

~n u casea, when count. per a t e  ircm SP pm milligram of 

calcium values in the plaat  were plotted #t calcium ccmceatrstions 

in the soil, curves w e r e  obhined which indicate a &creased uptake of 

Sr 90 by the p u t  with increased wallable  calcium in the soil. 

Typical niults are shovn in Fig.  8.1. The break in the curve as 

thc 6 mg per value for croil ca lc l tm l a  reached rhaiLd d s o  be noted 

Coocentratioam o f  1011 calcium above this value have less ef fec t  on the 

uptake of SP thn did lower concentrations. 

Data obtafnod frao the second cutting indicated that both l e t tuce  

rrd alfaUa disc-te against strontim, aad grsm concentrates 

rtrontlrnn. 

In ames where the spike MI applied to the surface of the plot ,  

other 26 plo ts  wbrrc application was t b n & m u t  the 16 inch plo t  depth. 

A t  prcscnt me may conclude that vlth c v t a i n  cmps and soils the 

application of Calciuu to the s o i l  nray be beneficial l n  reducing the 

rstio of SP t o  c a c i m  ~n the crop. 

Because of the extremely wide variation Ln soil calcirnn, root 
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iar absoq  ion, f a o u t ,  etc., i 

a p m t  that a projected calculation of Srw in the humma body f ~ l m  

roi l  data le fraught wlth difficultier. A more logical approach would 

appear to be average p b n t  data  srd, even with t h i s  approech, one w i l l  

be extremely fortunate to be within an order o f  -itu&. 

8.9 Routine hboraw Section 

'Ihe snalytlcsl work of the kboratory Sectgon includes plaqt cohtml 

for TA-21, TA-35, and TA-45; environmental rtudies on soils, rlver, and 

w e l l  waters; special problans arsoclated with research on particulem 

bbom&ory vaates; snd research problems. 

i n  Table 8.1, 

Thumb, clay f i w t l o n ,  tuff core studlea, and irradiation studies. 

Environmental studies and special problems have also been l i s t ed  

separately. 

saalytical procedures, those which may be brought to the Laboratory 

Section fram sQmc other group and are nlnted to water treatment, waste 

disposal, etc. ,  or those which arise ln connection with a major research 

problem. A l t h o u g h  the special problems are not of a regular or routine 

nature, it will be noted that they require more than 15 per cent of the 

efforts of the Laboratory Section. 

A nm~llary of these is given 

The resesrch problems of the past year were Project Green 

Special problems are those associated w i t h  new or revised 

The rm~inder of the emphasis, about 30 per cent of the tom work 

of the  Labontory Section, i s  assignable to plant control. 
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iar absorption, frllout, etc., it becclllar increasingly 

apparent that a projected dcu3rrtion of Srw in the immma body iram 

soil Qta l e  fraught with difficultier.  A amre loglcal approach would 

appcar to be average plant data and, even with this approach, one v l U  

be extremely fortunate to be vithin UI order of v i t u d e .  

8-9 Routine hboratory Section 

' b e  w i c a l  yofk of the Laboratory Section includes pl+t c & k l  

for TA-21, TA-35, and TA-45; environmentd studies on ~0118, river, end 

vellmtersj special problems associated with research on particular 

hboratory vaatcs; rad research problems. A o f  these is given 

i n  Table 8.1. 

Thumb, c lay  fixation, tuff core studies, and lrrsdiation studies. 

ErrvirQnmenhl studies and special problems have also been listed 

rcp.lrtely. 

arralyticel procedures, those which may be brought to the Labonstory 

Section fran some other m p  and are relnted to water treatauent, waste 

disposel, t t c . ,  ar W e e  which arise In connection vlth a major research 

problem. Although the special pmblems arc not of a regular or rou t i ne  

nature, it wil l  be noted that they require more than 15 per cent of the 

&forts of the Laboratory Section. 

The research problems of the past year were  Project Green 

Special problems are those associated w i t h  new or revised 

The reuminder of the emphasis, about 30 per cent of the t e a  work 

of the Laboratory Section, is  assignable to plant control. 
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fee&* zones, rc w absorption, fallout, etc., it became8 increuingly 

rpparcnt tbat a proJcctcd cal-tion of srw in the 

8011 data is haugbt wlth dl f f icul t ie i .  A more logical approach would 

appear to be average plant dstr and, even with t h l s  approach, one vill 

be extremely fortunate to be within an order of Mealtub.  

body f m a  

8.9 Routine LaboratON section 

The analytical work of the Laboratory Section includcs p-t cohtral 

for TA-21, TA-35, and TA-45; e n v l m n t a l  studies on soils, river, and 

wellvaters; specfal problems associated with research on particular 

Laboratory vastea; aad resenrch problaos.  

in Table 8.1. The research problems of the past year were RoJtct  Green 

Thumb, c h y  f iwt ion,  tuff core studies, and irmdiatian studies. 

Environmental studies and special problems have also been listed 

8cpsrately. 

A mummry of these is Gven 

Spec id  problems are those associated w i t h  new Or revised 

Wytlcd procedures, those which may be brought to the Laborstow 

Section fran acme other group and are rebated to uater treatment, waste 

disposal, etc . ,  or those which arise in connection wlth a major research 

problem. Although the special problem are not of a regular OT routine 

nature, it will be noted that they require morr than 15 per cent o f  the 

efforts of the Laboratory Section. 

'&e remainder of the emphasis, about 30 per cent of the totdl work 

of the Labomtory Section, is assignable to plant control. 
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feeding z a m s ,  foliar absorption, fUOUt, 6tC., it bet-6 1ocn~lngl .y  

apparent that a proJectcd dculation of SP in the hmnan body tram 

soil data is  fraught with diff icult ies ,  A more loglccil approsch would 

appear to be average plant d a h  and, even with this approach, one vill 

be atrunely fortunste to be within au order of -itude. 

8.9 Routine Labontory Section 

The -iced work of the hbwatory Section includes pl+t c&tml 

for TA-21, TA-35, and TA-45; envirop1prental studies on ~ 0 1 1 s ~  tlver, end 

well wakrs; special problans assoclatcd with research on particular 

hborstory wastes; rad research problans. 

in Table 8.1. 

Thumb, c 4  fixation, tuff core studies, and irradiation studies. 

Environmental studies and special problems have also been listed 

reparately. 

analytical procedures, those w h i c h  may be brought to the Laboratory 

Section frun same other group and are related to water treatmeat, waste 

di8posal, ttc., or those which arise In connection vLth a major research 

problem. Although the special problem8 arc  not of a regular or routine 

nature, It will be noted that they require more than 15 per cent of the 

efforts of the Laboratory Section. 

A f-f of these is given 

The research problems of the past year were Rojact  Green 

Special problems are those associated vith new or revised 

!Che remainder of the emphasis, about 30 per cent of the total work 

of the Laborstory Section, is assignable to plant control. 
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6 . u  lrnnd~ section 

Opcraticms a t  the tuandry were quite mutlne during the year. An 

exmiaatlon oi Table 8.2 ahou8 about a 10 per cent incluse in clothing 

laundered. 
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8.u section 

@eraticma at the Lumdry were qaite mutiae W n g  the year. An 

03Ladnation of Table 8.2 show about a 10 per cent increase in clothfng 

lauadacdo 
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8.11 section 

Oparrtims at the laundry were quite mutinc during the year. An 

exmlnation of Table 8.2 shaum about 10 per cent incre8ae in clothing 
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8.10 I n r d b t i m  Skrd i tS  

A rtudy of thc effect of hi@ eaergy irnbt.tlon a rCtlMted 

sewage sludge wu undertaken in 1957. The study vu divided i n t o  three 

parts: chrmicrl, kctariologlul,  and uuburg nrplrc=etry. 

Sample. of sludge were irndlrted via fut neutronr i n  the Weter 

Boiler reactor far vuylng perlo& of t ime  up to 40 minutes. Bo attempt 

vas made in  the p r s l m  lnvesti&dao to ob- abrolute domge rater. 

Alth- 8 de8troctiorr a? r*productive faculty vlb obtalned by n h t i v e l y  

lar irrrdiation, the rludge rbared an lncreued -sen uphka in  the 

Wubrtrg nspira~rcter.  The NOa--N03 enzyme vu destroyed. A chrerp.to- 

F p h i c  study of the p r o k i n d n o  acid ircrctiaa of tnatad sludge 

indicated that proteuer or peptidases uw more readily dtrtroyed tban 

ua axidner. 

- 

That bacterial mpecicr differsd in r e v e t  to their irradiation 

resirturce v u  rbwn by the appsarance of more marly pure cultures with 

utterded a c p o ~ r e r .  The differences in  rerisfmce &vu been know2 for 

sme t h e ;  however, the fact tht resistant orwrau  vere mall, gram 

negative, ncq-spore foraing rods vu s u x p r i r a .  oat vould expect 

resistrrrcc to be comehted vith rparc foxnmtlcm. 

8.11 section 

Opcratima at the  &undxy welt quite muthe  durina the year. An 

mumlnatlon of Table 8.2 shovr abmt 10 per cent lncrtlse In clothing 

Irurndered. 
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TABLE 8.2 COMPARISON OF LAWDRY SERVICES FOR 1956 AND 1957 

i 

I 

Diepensed (totals for the year) 

Cheesecloth, bolts 

Gloves, surgeon, doz. pro. 

Processed ( t o m s  for t h e  year) 

P ieces 

Pounds 

Boots ,  s i w e  

c0Verau.s 

Covers118 discarded due to wear and tear 

Coveralls discarded due to cantemination 

Lab coats 

Lab coats discarded due to vear and tear 

Respirators 

1957 

2,281 

22,952 

981,450 

451,204 

611,300 

82,430 

3,025 

154 

60,600 

1,557 

=,494 

1956 

5,595 

21,107 

e s S 9  600 

422,833 

527,500 

80,500 

2,154 

92 

61,150 

1,828 

12,359 

Sevcral changes in procedure we= mndc to Increase efficiency snd 

lover costs. 

gloves through the msin stockroan at SM-30 rather than through Group H-7.  

In bhrch similar srrsngQIents were made for cheesecloth. These ~ v t  

accacrplished smoothly aad without interruption to service or supply. 

In February arrsnganents were mdt to mpply dW box 

A Chandler darning machine was purchased and put into apcration in 

July. 

l i f e  to coveralls and lab costs that nre torn or othenrist a g e d .  

It is estimated that repnirs w i l l  add about 25 per cent additional 

-107- 

1 0 4 5 b i 0  



Dispensed (totals for the year) 

Cheesecloth, bolts 

Cloves, surgeon, doz. prs. 

Processed ( t o t a l s  far the year) 

Pieces 

POUndS 

Boots, single 

Coveralls 

Coveralls discarded due to w e a r  and tear 

Coveralls discarded due to cantemination 

Lab coats 

Lab coats discarded due to wear and tenr 

Respirators 

1957 

2,281 

22, %2 

*,450 

457,204 

ab300 

&,430 

3,025 

1 5  4 

60,600 

1,577 

12,494 

Several chaages in procedure were made to lncrcaee efficiency and 

lover costs. In February arrsngcmeats were mrdt to 6uppl.y box 

gloves through the main stockroam at SI-30 rather than 

In Nmch similar arrsnganents were made for cheesecloth. These were 

acccctplished smoothly and withmt In te rmpt lon  to service or s u p p ~ ~  

A Chandler darning machine was purchased and put into Op-tiOn 

Group H-7. 

July. 

l i f e  to coverslls and lab coats that an torn or othenriee aamSgcd. 

It is estimated that repairs will add abaut 25 per cent additional 
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TABLE 8.2 C W A R I S O N  OF LAuI.IDRY SERVICES FOR 1956 AND 1957 

I 

Dispensed (totals for the year) 

Cheesecloth, bolts 

Gloves, surgeon, doz. prs. 

Processed ( t o t a l s  far the year) 

P icces 

Pounds 

Boots, single 

Coveralls 

Coveralls discarded due to vcar sad tear 

Coveralls dlscsrdcd due to conternination 

Lab coats 

Lab coats hiscarded due to wear and tear 

Respirators 

1956 

5,595 

21,107 

896,- 
422,833 

527 500 

80,500 

2,154 

9.2 

61,150 

1,828 

12,399 

Several changes in pmcedurc were made to increese efficiency and 

lover costs. 

gloves through the main stockroom at 91-30 rather thm throue Croup H-7.  

In b'hrch similar srnrnganenta were made for cheesecloth. These were 

accaclpUshed smoothly arrd without I n t m p t i o n  to service or supply. 

In FebNary arrsngcments were made to supply &y box 

A Chandler darning machine was purchased and put into operation in 

July. 

lffc to covera l ls  and lab coats that are torn or othervise damagcd. 

It i s  estimated that repairs w i l l  rdd about 25 per cent additional 
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TABLE 8.2 CailpARISON OF LAWDRY SERVICES FOR 1956 AND 1957 

Dispensed ( t o w s  for  thc year) 

Cheesecloth, bolts 

Gloves, surgeon, doz. prr. 

~roceised ( t o t a l s  ror the year) 

Pieces 

POUndS 

Boots, single 

c w e r a l l s  

C O W A l l t  discsrdcd due t0 and ttar 

Coveralls discarded due to cantemination 

Lab coats 

Lab coats discarded due to veeu and tear 

Resplrators 

1957 

2,281 

22,952 

~1,450 

457 , 204 
611,300 

82,430 

3,025 

154 

@,W 

1,557 

12,494 

1956 

5,595 

21,107 

eSs,- 
422,833 

527 ,5m 

80,500 

2,154 

92 

61,150 

1,820 

32,399 

Several changes in procedure we= made to increase efficiency aad 

lover costs. 

gloves thraugh the msia stockroan at 9.1-30 rather than thraugh Group H-7. 

In b!arch similar srrsngcmenta were made for cheesecloth. There were 

accoerpltshed smoothly and without Interruption to service or 8uppl.y. 

In February srrsngements were mrdt to mpply dW box 

A Chandler darning machine was purchneed Md put Into OpCratlOn in 

July. 

l i f e  to coveralls and lab coats that w e  torn or othenrise deranged. 

It is estimated that repairs w i l l  add about 25 per cent dditionr3 
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ptflomtd to determine the hzrrd 
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7 
Appendix 

TALKS AND PUBLICATIONS 

Talks srrd Papers Presented 

B iocheml atry 

E. F o r m ,  "The Mechanfsm of Plutoaium Fixation by Bone", at the Gordon 
Research Conference on Bone, Meridea, New Hampshire, July 1957. 

€4. Foreman, "The Scqueatr~tion of Materials by the Skeleton", at the 
annual meetiq of the N e w  Mexico Society for Biological and Medical 
Research, Albuquerque, N e w  Mexico, October 1957. 

El. G. Could, "The Effects of X Xrradiatlon and Other Factors on Cholesterol 
Biosynthesis and Metabolism", s a n a r  at t h e  University of London Po6t- 
Graduate Medical School (England), Jmury 1957. 

R. G. Gould, "The Effccta of X Irradiation and Other Factors on Cholesterol 
Biosynthesis aad Metaboli$m", seminar at the Biokemisks. Institutet, 
University of Stockholm (Sueden), April 1957. 

R .  G. Could, "Factors RegtAating Cholesterol Metabolism and Its Relation 
to Bile Acid Metabolism arid Atherosclerosis", seminar at  the Depertmcat 
of Physiological Chanistry of the University of Lund (Sweden), April 1957. 

R. C. Could, "Biosynthes s o 
DL-B-Hydroxy-&methyl- 8 t 2-&] -vdLemlactone", at the 36- meeting of 
the Biochemical Society, University of Durham, Newcastle an M e ,  
(England), June 1957. 

R. G. Gould, "Effect of Radiation and Other Factors on Cholesterol Bio- 
synthesis", at the annual meeting of the New Mexlco Society for Biological 
and Medical Research, Albuquerque, New Mexico, October 1957. 

D. F. Petersen, "Biochemical Effects of Ionizing RBdiatIons", at the 
spring meeting of the NN Mexico Society for Biological and Medical 
Research, Los Alamos, Ntu Mexico, May 1957. 

Cholesterol in v i v o  and in vitro from 
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7 
Appendlx 

TALKS AND PUBLICATIONS 

Talks and Papers Presented 

Biochemistry 

E. Foranan, "The Mechanism of Plutonium Fixstion by Bone", at the Cordon 
Research Conference on Bone, Meriden, Nev Hsmpehire, July 1957. 

H. Foreman, "The Scquestrrtion of Materials by the Skeleton", at the 
annual meeting of the lpcw Mexico Society for Biological and Medical 
Research, Albuquerque , New Mexico, October 1957. 
R. G. Could, "The Effects of X Xmdiation and Other Factors on Cholesterol 
Biosynthesis and Metabolism", seminar at the University of London Post- 
Graduate Medical School (England), January 1957. 

R. G. Gould, '?he Ef'fccts of X Irradiation and Other Factors on Cholesterol 
Biosynthesis and Metabolism" , seminar at the Biokemlska Institutet, 
University of Stockholm (Sweden), April 1957. 

R. G. Gould, "Factors Regr;lating Cholesterol Metabolism and Its Rehtion 
to Bile Acid Metabolism and Atherosclerosis", semimu at the Department 
of Physiological Chemistry of the University of Lund (Sweden), April 1957- 

R. C. Could, "Biosynthes t Cholesterol in vivo and in vitro from 
DL-D-Hydroxy-@-methyl- $ t2-%] -derolactone" , at the 363rd meeting of 
the Biochemical Society, University of Durhem, Newcastle 00 M e ,  
(England), June 1957. 

R. G. Gould, "Efrect of Radiation and Other Factors on Cholesterol Bio- 
synthesis", at the annual meeting of the N w  Mexico Society for Biologicdl 
and Medical Research, Albuquerque, New Mexico, October 1957. 

D. F. Petersen, "Biochemical Effects of Ionizing Rediationr", at the 
epring meeting of the N n  Mexico Society fo r  Biological and Medical 
Research, Los Alamoa, New Mexico, May 1957. 
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TALKS AND PUBLICATIONS 

Talks and Papers Presented 

B lochemistry 

E. Foreman, "The Mechanism of Plutmium Fixation by Bone", at the Gordon 
Research Conference on Bone, Meriden, Neu Hampshire, July 1957. 

H. Foreman, "The Sequestration of Materials by the Skeletoa", at the 
annual meeting of the N e w  Mexico Society for Biological and Medical 
Research, Albuquerque, New Mexico, October 1957. 

R. G. Could, "The Effects of X Irradiation and Other Factor6 on Cholesterol 
Biosynthesis and Metabolism", seminar at the  University of London Post- 
Graduate Medical School (England), January 1957. 

R. G. Gould, "The Effects of X Irradiation snd Other Factors on Cholesterol 
Biosyathesis and Metabolirn", seminar at the Biokemiska fnstitutet, 
University of Stockholm (Sveden), A p r i l  1957. 

R .  G.  G a d ,  "Factors Regdating Cholesterol Metabolism and Its Relntion 
to Bile Acid Metabolism and Athcmsclemsis", seminsr at the Department 
of Physiological Chemtstry of the University of Lund (Sweden), April 1957. 

R. G. Could, "Biosynthes 6 o 
DL-&Hydro~-$-met~l- 8 t 2-&] -valcrOlactone", et the 36m meeting of 
the Biochemical Society, University of Durham, Newcastle on Tyne, 
(England), June 1957. 

R .  G .  Could, "Effect of Radiation and Other Factors on Cholesterol Bio- 
synthesis", at the annual meeting of the New Uexlco Society for Biologicd 
and Medical Re~earch, Albuquerque, New Mexico, October 1957. 

I). F. Petersea, "Biochemical EMects of Ionizing Radiations", at the 
epring meeting of the New Mexico Society for Biological and Medical 
Rcseatch, Los Alamos, New Mexico, May 1957. 

Cholesterol in vivo and In vitro from 
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Appendix 

TAWCS AND PUBLICATIONS 

Talks and Papers Presented 

Biochemistry 

H. Foranan, "The Mechanism of Plutonium Fiwtion by Bone", at the Gordon 
Research Conference on Bone, Meriden, New Hampshire, July 1957. 

H. Foreman, "The Scqueatmtian of Materials by the Skeleton", at the 
annul meeting of the New Mexico Society for Biological and Medical 
Research, Albuquerque, New Mexico, October 1957. 

El. C. Could, "The Effects of X Irradiation and Other Factors on Cholesterol 
Biosynthesis and Metrbolsm", seminar at the University of London Post- 
Graduate Medical School (England), January 1957. 

R. G. Gould, "The Effects of X Irradiation azid Other Factors on Cholesterol 
Biosynthesis end Metabolism", seminar at the Biokemlska Instltutet, 
University of Stockholm (Sweden), April 1957. 

R .  C. G a d ,  "Factors RegdAting Cholesterol Metabolism and Ita Relation 
to B F l e  Acfd Metabolism and Atherosclerosis", seminar at the Department 
of Physiological Chdstry of the University of Lund (Sweden), April 1957. 

R. C. Gould, "Biosynthes s o Cholesterol in vivo and in vitro from 
DL-@-Hybroxy-$-methyl-$ t f  2-1  C] -valcrolactOnet', at the 36- meeting of 
the Biochemical Society, University of Durham, Newcastle 011 M e ,  
(England), June 1957. 

R. G. Gould, "Effect of Radiation and Other Factors on Cholesterol BIO- 
synthesis", at the annual meeting of the Nev Mexico Society for Biological 
and Medical Research, Albuquerque, N e u  Mexico, October 1957. 

D. F. Petersen, "Biochemical Effects of Ionizing Radiations", at the 
spring meeting of the New Mexico Society f o r  Biological and Medical 
Research, Los Alamos, New Mexico, May 1957. 
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J. A. Saycg, " C m t  Methods of Dosimetry and Methob of Measurement of 
Neutron Tissue Dose", at  the Donner Rsditlon Laboratory, Berkeley, 
California, February 1957. 

Fallout 

E. C. Anderson, "The Problan of World-wlde Rediactlve Fal lout  frun 
Weepons Testd', at Johpr HopWo, U d v c n i t y ,  School ai Hyeene and 
Public H e a l t h ,  Baltimore, Marylarrd, Februnry 19S7. 

~hamae L. shipman, "MU Production aad the Age of Fallout",  at the 
annual meeting of the California Creamery Operators' Association, 
Lake Tahoc, Callfarnia, June 1957. 

of the Naticnral Society for Crippled Children sld Adults, Chicago, 
IUlnals, November 1957. 

Thamas L. S h i m ,  "Tht Sky i 8  FallIng--Wlll it Hulct?", at thc meeting 

C. W. BucM.nd, Jr., "Interpretation of ReguLatiaia Governing the Ship- 
ment of Radioactive Hater~als", at the meeting of the AMrican Industrial 
Ifygiene Associstion, St. Louis, Mi8sOUri, April 1957. 

R. Reider, "Effect of A W c  Energy on Risk to Clvillzation", at the 
meeting of New Mexico Regional Red Cross, Albuquerque, New Mexico, 
February 1957. 

Thomas L. Shlpnan, "Radlatlon--Sane of the Things the Public Ought to 
Know", at a meeting of Science Camer to You, Inc., &nt. Fe, New Mudco, 
JsnUary 1957. 

ThaPaa L. shipmsn, "OUF or~ndchilbrea-~ore P a m  to Than", at  the 
convention of the Nmr Maico Bankera Association, Santa Fc, New Mexico, 
Msy 1957. 

3. F. SpiLdF-g, "The A a c  Banb--Let's Face It", at the University of 
New Ramps-, -, NN - 8 b i n ,  April 1%7* 
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Biophysics 

J. A.  Sayeg, "Current Method8 of Dosimetry and Methodr Os Meanvement of 
Neutron Tissue Dose", at t he  m e r  Radiation Laborstory, Berkeley, 
California, February 1957. 

C. W. Bucwand, Jr., "Interpretation of Regulatiau GavcrnZng the Ship- 
ment or Radioactive Haterfrds", a t  the meeting of the Aanerican I n d u s t r i a l  
Hygiene Assoclation, S t .  Louis, MirrOUIFI, Aprlll957. 

R. Relder, "Effect of Atcmic Energy 011 Risk to C l v i l i z a t l o n " ,  a t  the 
meeting of New Mexico RegioadL Red Cross, Albuquerque, New Mexico, 

Thamas L. Shipnan, "R.diatIon--Sane of the Things the Public OugPt to 
KbQv", a t  a meeting of Science Cmes t o  You, fnc., u t a  Fey New Mudco, 

Thcmss L. S h i m ,  ''ow oraadchildrtn--More Power to Them1', a t  the 
convention or  the New Macico Bankers Asrociation, Seat. Fc, Hew Mexico, 

S. F.  SpnldPg, "The AtClpic Banb--Let'r Face It", at the U v e r r i t y  of 

February 1957- 

JanuarY 1957. 

May 1957. 

N m  Hampehin, NN Ibmp~him, April 1957. 
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BiUDhySiC6 

J. A. ayeg, " C m t  Method8 of Doaimetry and Method8 of Mesmtraaent of 
Neutron Tissue Dore", at the Donner &&ation Laboratory, Berkeley, 
California, February 1957. 

Fallout 

E. C. Anderson, "The Problan of World-wide Radiorctive Fallout f m  
WbSpm Teitd',  at hhru 
Public H c a l t h ,  Baltimore, MaryLand, Februuy 1957. 

Thcmma L. S h i m ,  "Milk Production nud the Age of FJlOpt", at  the 
annual meeting of the C a l i f o r n i a .  C n r m c r y  Operators' Association, 
Lake Tahoc, Califomla, June 1957. 

Thanas L. Shipnm, "The Sky ia FallIng--Wlll it Hurt?", at the w e t i n g  
of the Natiaolal Society for C r i p p l e d  Children and Adults, Chicago, 
Illinoi a, November 1957 . 

u&=ity, School ai Eygfene aab 

G e n c r e r l  

C. W. Bucw.nd, Jr., "Interpretrtfon of Regulrtlom Govrrning the Ship- 
ment of Radioactive Mnterials", at  the meeting of the American Industrial 
mgiene A8sociation, St .  Louis ,  MiSbOUd, A p r i l  1957. 

R. Relder, "Effect of Atmlc Energy am Risk to CivllizatSon", at the  
meeting of New Mexico R e e d  Red Cms8, Albuquerque, New Mexico, 

Thana8 L. Shipman, "Radiation--Same of the Things the Public oP@t to  
Know", at  a meeting of Science Ccmes t o  You, h c . ,  lsIIltr Fe, New Mexico, 
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