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PROJECT TITLE 

Eva1 uati on o f  Radi onucl i des i n  Man 
r 

Reactor Conceot: Not applicable. . 

Strateq'c, Precious and S.F. Materials: None 

Publications Since January .1976 (Other Than Topical o r  Proqress Reports) : 

I. C. lielson and V. W. Thomas, Jr . ,  "P lu ton ium i n  Human Lung i n  the Hanford 
Envi rons. 'I BNWL-SA-5855 (abs t rac t ) ,  t o  be presented a t  the Four th  Inter-  
national Congress of IRPA, Par is ,  France, April 1977. 

Purpose, Meed and Scope: T h i s  program is concerned w i t h  the evaluation of 
the radiological impact of  t ! : e  nuclear industry on workers and on residents 
i n  the  neighborhood of the Hanford plant  and w i t h  the development o r  improve- 
ment of methods to  serve tha t  end. 

a )  Post-Mortem Radioanalytical Studies :- These studies are  d i rec t ly  supportive 
t o  the United States '  Transuranium Registry (USTR) r e l a t ive  t o  i t s  respon- 
s i b i l i t y  t o  mcasure the deposition of transuranium elements i n  occupa- 
t i ona l ly  exposed individuals an i  t o  compare the body and organ burdens 
estimated on the basis of t i s sue  analyssr w i t h  in-vivo estimates based 
upon urinary and/or fecal assay and external counting, par t icular ly  of 
the chest o r  wound s i t e s .  The objectives o f  this e f f o r t  a r e  to:  

Quantify s iqn i f icant  radionuclides as d i s t r ibu ted  w i t h i n  
the body and as re la ted t o  age, occupation, geographical 
residence and point of time. 

Advance procedures for  measurement s e n s i t i v i t y  and 
s t a t i s t i c a l  significance i n  tt;e radioanalysis of human 
tissues and engage i n  inrerlaboratory comparison of 
ana;yticzl iilethods t o  assure qual i ty  of the' program 
na ti Gnwide 1 

b) Biolopiczl-Dosimetry Studies: These s tudies  seek t o  deterrn'ne how 
animal and  human d a t a  can be best  employed i n  answering questions per- 
taining t o  human health r isks .  
dosimetry spec ia l i s t s  and radiobiologists will  par t ic ipa te  i n  these 
s tud ies ,  t a k i n g  advanta-ge of the ava i l ab i l i t y  of a unique source Of 

-human material i n  the USTR and a l s o  of animal t i s sues  and d a t a  from 

I .  

An in te rd isc ip l inary  group of chemists,' 

the long-standina PNL research program. 
5 4 - 1  004-01 5 ( 1-75) 



I 

U.S. ENIRGY RESEARCH A N D  D E V E L O P M E N T  A D M I N I S T R A T I O N  

A O D I T I O N A L  J U S T I C I C A T I O N  F O R  O P E R A T I N G  C O S T S  7 
. .  

S C H E D U L E  1 8 9  
-+ 

- P A C E  3 c f  7 

RICHLAND OPERhTtONS OFFICE 

C R U J E C T  717LE 

1 Eva1 ua t i  on of Radi onucl i des i n Man 

15. 

16. 

0 
Q 
c 3  
#a 
W 
F 
9 

The objectives of this effort  a re  to:  

Compare dis t r ibut ions of radionuclides and locat iza- 
t i o n  w i t h i n  human tissues w i t h  animal data t o  explore 
extent t o  which animal models are  app:icable t o  man. 

Identify and determine dose t o  relevant t issues .and 
ta rge ts  within tissues t h a t  a re  a t  risk. 

Promote the developnent o f  dose-effect relationships 
f o r  human exposures and contribute to  the bases f o r  
s e t t i ng  radiat ion protection standards. 

Relationship t o  Other Projects:  The post-mortem radioanalytical  studies r e l a t e  
t o  and supplement s imi l a r  work a t  LASL and. Rocky Flats.  The LASL and PNL 
programs provide 1 eadershi p i n cross-cal i brati  on and methods development. The 
biological-dosimetry studies a r e  re la ted t o  t t ,e PNL animal research and t o  the 
PNL projects Dosimetry of Internal Emf t t e r s  and Dosimetry of Parti  cul a te  
Sources i n  the l u n g ,  which r e l a t e  jn te rna l ly  deposited radirJr;:tivf-.y t c  bio- 
log ica l ly  relevant dose. F. T. Cross is serving on NCPP Committee 33 on 
Radiation Dose Calculations. 
o f  Veterinarian Pathologists. 

Technical Progress i n  FY-1977: 

a )  Post-Mortem Radioanalytical Studies : 

G. E. Dag:, is a member o f  the American College 

Collection and radi ochemi ca: analyses 
o f  post-mortem tissue samples ( l u n g ,  liver, bone ard tracheobronchial 
lymph nodes) from individuals fomer ly  resid'ng i n  the  v ic in i ty  of the 
Hanford project continued d u r i n g  the past  year. . During the year. commencing 
November 1,  1975, 107 analyses for  238Pu and 2 3 9 ~ 2 ~ o P u  and 117 analyses f o r  
gamma emitters were perfomed on these tissues. 

Post-mortem t i ssue  samples and blood samples were a l so  analyzed f o r  the 
USTR. During the year 37 analyses fo r  238Pu and 2399240Pu, 49 analyses 
fo r  gama emitters and 88 analyses for uranium were performed. Twenty- 
two samples are i n  process. 
modate the Registry 's  request for separate analysis of plutonium i n  
mineral bone and  marrow. 

New bone procedures were developed t o  accom- 

5 4 - 1  004-015 11-75) 
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RICHLAND OPERATIONS OFFICE 
PROJECT TITLE I Evaluation 3 f  Radionuclides i n  Man 

~~ 

Sam;lles analyzed f o r  Quality Assurance, procedure development, evaluation 
o r  improvement.and/or technician t ra in ing  purposes to ta led  268. 

Development of capabi l i t i es  f o r  measuring amounts o f  241h i n  USTR t i s sue  
samples continued. The laboratory now has access t o ' a  500 m2 i n t r i n s i c  

. .  germanium diode which  may be used t o  analyze t i s sue  by direct counting of 
low energy radiation. 
absence o f  signSficant absorption of the low energy radiat ion i n  t i s sue  
samples (an e f f e c t  which will have t o  be studied) a detection level of a 
few dis integrat ions per minute of 2 4 1 h  per sample f o r  a 10-minute count 
is expected. 
counting times i n  terms o f  needed sensitivity will be explored. 

Biolooical-Dosimetry Studies : These studies are  newly proposed. No signifi- 
cant progress can be reported. 

Diagnostic Techniques and In-Vivo Studies (formerly a part .  of this 189) : 
The development of a technique f o r  assessing the  internal  deposition of 
promethium oxide was terminated .a t  the end of this year. Although pre- 
vious experiments i n v o  
oxide aerosol revealed t h a t  the two elements were metabolized s imilar ly ,  
the amounts deposited i n  the lung were insuf f ic ien t  t o  permit adequate 
measurements of the radioactive t r a c e r  i n  urine. Another experiment t o  
f i x  the level of l u n g  deposition needed t o  produce measureable quant i t ier  
i n  urine was determined t o  be necessary; Such an'experiment would have 
formed the basis f o r  determining the smallest  amounts o f  t racer  required 
t o  be deposited i n  l u n q s  of human t e s t  subjects - t o  produce measureable 
quant i t ies  i n  urine fo r  periods up  t o  14 days. 

The program of whole-body counting measurements on local residents a d  
control groups t o  be used i n  assessing the f e a s i b i l i t y  o f  such rmsure-  
ments t o  quan t i fy  the environmental impact o f  waste management programs 
was terminated a t  the  end of this year. During the year ,  63 children 
from the Hanford Elementary School were counted on the Hanford Mobile 
Whole Body Counter. 

Calibration of the detector is i n  progress. In  the 

' 

Longer counting times would lower this limit and reasonable. 

. 

i n g  exposure of dogs t o  a samarium-promethium 

. 

In addition, 84 children were counted a t  Benton City, 

- 
54-1 006 .O 1 5 I 1  -75 I 
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Washington, and 57 a t  Othello, Washington. 
a r e  on the Columbia Rjver downstream from the Hanford project. 

Neither Benton City nor Othello 
Benton City 

is south of the project and Othello northeast of the project,  essent ia l ly  
on opposite s ides  of the project i n  terms of prevail ing winds. The data 
have not been analyzed. 

Based on the  f i n d i n g s  o f  a peer review o f  these s tud ies ,  i t  was concluded 
t h a t  they should not be supported by the Division of Biological and 
Environmental Research under this program and therefore were eliminated. 

17. Expected Results i n  FY-1978: 
Post-Mortem Radioanalytical Studies: Sample col lect ion and analysis of 
post-mortem t issues  will' continue for both environmental and USTR cases. 
Analysis of USTR blood samples from p lu ton ium workers will continue. 
High puri ty  i n t r i n s i c  germanium diodes t o  measure 241Am i n  USTR samples 
w i l l  be avai lable  f o r  use on a routine bas is . .  Analysis and s m a r y  
reports on the interlaboratory cal ibrat ion program will be prepared i n  
FY 1978. 
ca l ibra t ions  and standardization of procedures f o r  processing t issues .  

Liaison w f t h  the  LASL group and others will continue regarding 

A t  the request o f  the US- 

bone and marrow will continue. 
separate analysis o f  plutonium i n  mineral 

Bioloaical-Dosimezry Studies : All post-mortem t i s s u e  will be routinely 
ident i f ied  and prepared fo r  subsequent radiometric analysis. This will  
include development of improved methods for separating marrow from mineral 
bone and the renoval of 'lymph nodes from l u n g  t i s sue .  Histologic exam:ail- 
t i o n  I 11 be provided f o r  t issues  such as lymph nodes t h a t  are  sometimes 
diff icul t  t o  d i s t i n g u i s h  from blood c lo ts .  For t i s sues  suspected of 
containing su f f i c i en t  ac t iv i ty ,  autoradiographs w i  11 be prepared fo r  
the purpose of locating the radioact ivi ty  w i t h i n  the t i s sue .  
bution o f  the radioisotopes and local izat ion w i t h i n  the  t issues  will  *be.  
compared w i t h  animal data i n  order t o  explore the extent t o  which animal 
models a r e  applicable t o  man. 
developed t o  locate those depositions too low i n  a c t i v i t y  for conventional 

The d i s t r i -  

Neutron-induced autoradiography w i  1 I be 

S4-1004-015 11-75) 
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- 
19. 

20. 

21. 

photographic autoradiography if specific funds become available.  
will be emphasized -both fran the macroscopic p o i n t  o f  vlew and i n  de ta i l  
relative t o  the microstructure of the tissues as the relevant  data base 
devel ops 

Expected Results i n  N-1979: The post-mortem t i ssue  and inter laboratory ca l l -  
bration programs w i l l  coctinue, 
americium and uranium a r e  ident i f ied as potential  occupational hazards, they 
w i l l  be added t o  the e f f o r t  of the radiochemical laboratory. 
analysis  o f  curium may l ike ly  be next because of i t s  association w i t h  p lu tonim 
and americium i n  nuclear power generation. The biological-dosimetry s tudies  . 

will be expanded and become more sophisticated as experience develops and the 
human data base grows. Relevant dosimetry and the development o r  improvement 

Dosimetry 

. 

When radionuclides other than plutonium, 

Request f o r  

of human risk models will proceed. 

Description and  Jus t i f ica t ion  of Major Material.s, ,Equipment and Other 
Unusually Siqnif icant  Items: 

.. 

N-1978 IT-? 979 
Miscellaneous $6000 $5000 

Miscellaneous equipment requested includes genc-a1 laboratory equipment f o r  
increasing e f f ic i rncy  of laboratory and f o r  replacement. 
drying ovens, shakers, etc. 
energy analyzers t o  cozputer, obviating ine f f i c i en t  analysis  of datz. 

These items include 
Also included is hardware for interfacing alpha 

Relationship t o  Construction Pro:ects : 

Comments: The objectives and a c t i v i t i e s  of this program have been redirected 
t o  so le ly  provide support, d i rec t ly  or ind i rec t ly ,  t o  the  USTR. 
human program re lz t ive  t o  plutonium exp::we should increase w i t h  t k - S  new 
orientat ion.  
personnel ( a  prosector and  a biologis t /pathologis t )  are included. The hwan 
material i n  the  USTR and the  PNL animal t issues  and d a t a  will  be used t o  
promote the developnent of dose-effect relationships for  human exposures 

Not applicable. 

The ERDA 

The leadership of the program has been changed and additional 

and contribute t o  the base for -set t ing radiation protection standards. The 

. .  . . .  . .  
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189 SYNOPSIS 

Budget Activity No: RK-02-01-01 
Control No: 0390 
TStle: Evaluation o f  Radionuclides i n  Man 
Principal Investigator:  F. T. Cross 

Fundinq (A1 1 dol la rs  i n  thousands) FY- 1977 FY-1978 M-1979 

Operating ( E a )  - Cost $180 . $200 $210 - 
Equipment (EA) - Obligations $ 1 2  $ 6  - $ 6  

Brief Description o f  ?:me o f  Work: 

This program i s  concerned w i t h  the evaluation of the radiological impact of 
the nuclear industry on workers and on residents i n  the neighbwhood of the 
Hanford plant  and w i t h  the development o r  improvement of methods t o  serve 
t h a t  end. 

Post-Mortem Radioanalyti cal Stgdies : These studies are  d i r ec t ly  supportive 
t o  the United States  Transuranium Registry (USTR) r e l a t ive  to  i t s  responsi- 
b i l i t y  t o  measure the deposition o f  transuranium elements i n  occupationally 
exposed individuals and t o  compare the body and organ.burdens estimated on 
t t a s  basis o f  tissue analysis w i t h  in-vivo estimates based upon urinary and/or 
feca l  assay and external counting, par t icu lar ly  o f  the chest  or wound sites. 

Biolor’cal-Dosimetry Studies: These s tudies  seek t o  determine how animal 
and human data can be best employed i n  answering questions pertaining t o  
human hc;alth risks. 
s p e c i a l i s t s  and radiobiologists will par t ic ipa te  i n  these studies, t a k i n g  
advzntass of the a v a i l a b j l i t y  of a u n i q u e  sol;rce OF human material i n  the  
USTR and a!so o f  animal t i s sues  and data from -,he long-standing PNL 
research 7% xjram. 

I 

An interdisciplcnary group o f  chemists, dosimetry 
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ENVIRONMENT AND SAFETY . 

FORMAT FOR COMPUTERIZED 3ATA BASE INPUT 

FIELD.IABORA7ORY: PAClflC.NORTHWES1 LABORATORY 

189 SUBMISSION 

PROGRAM/SUBPROGRAM Research & Devel opment 

1. bnuactor: Ranetle M8mori.l Contract NO: EY-76-C91i-1830 
Institute 

Operating Costs 

a) Direct Salaries 

b) Materials. Services, Subcontracts 

79 90 94 

43 51 55 

- Task No.: 

c) Indirect Expenses 

Total 

58 59 61 

180 200 21 0 

12 6 6 Obligations far Capital Equipment 
Not Related 10 Construcrion 

7 1. Abbreviated Absrran l z 0 0  word limit rmmsed for commter stora?el: 
T h i s  program is  concerned with t h e  evaluation of the radiologSca1 impect o f  
the  nuclear industry on wor!.ers and on resicients i n  the neighb3rhood o f  the 
Hanford p l a n t  and w i t h  the  development or improvement of methcls t o  serve 
t h a t  end. 

Post-Morter Radioanalytical S t u d i  es - These s tudies  are  d i rec t ly  supportive 
t o  the United States  Transurznium Registry (USTR) r e l a t ive  t o  i t s  responsi- 
b i l i t y  t o  measure the  deposition o f  transuranium elements in occupationally 
exposed individuals and t o  compare the  body and organ burderls esrimated on 
the basis of  t i s sue  analysis w i t h  i n - v i v o  estirn;tes based ~ p c r .  urinary and/or  
fecal assay and external counting, par t icular ly  o f .  the  chest  o r  wound s i t e s .  
Bioloaical-Dosimetry Studies - These studies seek t o  determine how animal 
a n d  human d a t a  can be best employed i n  answering questions pertaining t o  
human health risks. 
spec ia l i s t s  and radiobiologists will par t ic ipa te  in  these s tud ies ,  t a k i n g  
advantage o f  the ava i l ab i l i t y  of a unique source o f  human material in :he 
USTR and a l s o  of anirral  t i s s u e s  and d a t a  from t h e  1cno-stand;m ?';L research 

An in te rd isc ip l inary  group of chemists, dosimetry 



7 1. 

12. fmchnolcrgy Supported (circle one or morel: 

b . 1  

Fusion 

Oil 6 Gar 
Solar 

Oil Shale 

Geothermal 
I 

Conservation Multi-Technology Not Directly Energy Related 
~~ 

13. Requirements Supported (select one or more fwm Section 2.0 of 'AES Field Guidance for Schedule 189 Call" and 
indicate appropriate code numbers from tables 2 1  thmugh 2-81 

VII.A.l.1 
VII.A.1.5 

. 

14. DaC Offon include a significant amount of information or data pmassing activity? <5. ?& If not zero. provide' 
8 few words to characterize the activity, e.g., data handling or analysis, mathematical model development or US% biblio- 
graphic searches, use of computer graphics. etc 

' 

Data handling or analysis. 

15. Key words (select from anached key work list to maximum extent possible): 

1. dosixtry z plutcnium . 3. fate . 

4. human 5. tissues . 6. safety 



KEY NOR0 L I ST 

I 

b Lbe Yay l o r d  L i s t  klw. p l n r e  circle up to s i t  key weds chat best characterirc your prv.iaet. Lf the Key 
Word List is h u l q t s t e ,  provide up to three additional words r k k b  deacribe your ptujesf (muimum total 8 L .  
\De..)). List 8nd d e f i ? ~  addition81 words ia spree provtdd 8 c  boonon o: this page. 

. .. 

011 Spills 

orldrrioa 

. Path0g.cu.i. 
* Phoa8pa.8h 

P!8atr 

P-ea 
Plutonium 

Pdionuclidm 

Reproduction 

Rtrspiration 

5L.U 

S.C*.rl 

SlW8.l. 

Scrubbrr 

Sociology 

SOU8 

soln8tic 

Subsidence 

SuEw Compolznds 

Synthetic Fuels 

T a  rat0pr.c sir 

. Thyroid 

Tissue8 

Toxicology 

Toxins 
t'ltnriolet 

viru. 

1C'r.tc 

\Vi:er 

Westhe c 

X-ray 
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