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The subject proposal i s  attached for  your review and approva l .  

The purpose of this study i s  to  determine i f  inhaled 230Th i s  

cleared a t  a different ra te  than 238U t h a t  i s  simultaneously inhaled 

i n  uranium ore d u s t .  This data i s  relevant to  the adequacy of the 

special standard for  airborne concentrations of uranium ore d u s t .  

We propose to  col lect  samples of urine and feces from 30 t e s t  

subjects. The samples will be analyzed to  determine the rat io  of 

230Th to  238U i n  the subjects'  excreta. The variation i n  this r a t io  

as a function of the worker's exposure history will be an indicator 

of the relat ive biological clearance rates  of 230Th and 238U. 

subjects'  ident i t ies  will not be reported. There is  no risk of 

The 

physical harm to  the subjects. The study is  not intended t o  detect 

overexposwes o f  uranium mill workers to  airbcrne ore dust, nor  to  

evaluate health physics programs a t  the mills from which the subjects 

are selected. 

Subjects will be selected according to  the dura t ion  of  their  

employment and exposure t o  ore d u s t  as  well as the interval of time 

since the l a s t  inhalation of ore d u s t .  The characterist ics of the mill 

or  the employee will be be bases for subject selection. 

smoking histories will be recorded. 
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10. Excreta t o  be requested of u ran ium mill employees 

33. T h i s  project may involve use of o f f s i t e  neutron activation 
f a c i l i t i e s  (TRIGA reactor) for trace quant i ty  analysis. 
statement not  possible a t  this time. 

Firm 

39. See #33. Reactor located a t  Reed College, Por t land ,  OR. 



17. COST AND DEVELOPMENT SCHEDULE 

a. COST Fiscal Years Ton1 
Estimated Prior 

YWWS 78 79 ao 01 82 n l  cost 
~ - - , -  -- ....... - 

Obligation Schedule' 

SubtaskA . ' 25 16 
Subtask8 , 

2 13.5 

Subtask C 21 

. . . . . . . 
Total Operations 27 50.5 
(By fiscal year and 
total cumulative) . . 

'Cost breakdown should be developed such that the detail reflects the components of costs and 
provides meaningful data for evaluation and long range planning. 

T h e  fiscal year in which the projecVactivity is completed. 

'b. DEVELOPMENT SCHEDULE 

Within this section the contractor is to identify the start and finish dates for each subtask and 
by the year the major events or milestones associated with each subtask Identify monthly 
planned rate of costs for first fiscal year. 

* 1979 
- 

. 1980 
MONTH MONTH 

4 5 6 7 8 9 1 0 1 1 1 2 1  2 3 4 5 6 7  

A1 Sample 
Coll ection 

. A2 Sample 
Analysis 

.B1 Data . 
Analysis 

B2 Preliminary 
Report 

C1 Radi ol ogi cal 

C2 Final Report 

Impact Analysis 

*lOK/month A 

A A 
4. SK/month 

A- 
1.5IVmonth 

A- 
4.5K/rnonth 

H 
7K/mon t h 

A A 
7Klmonth 
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19. 

20. 

21. 

Pub1 ications 

1978: None - new project 
1979: None - new project 
1980: "Measurements of 230Th i n  Excreta of Uranium Mill Workers", 

P. 0. Jackson, D. R. Fisher and A. E. Desrosiers, Data Report 

Scope 

Dur ing  this study we will collect and interpret data concerning the 
degree o f  accumulation of 238U and 230Th i n  the tissues o f  uranium 
mill workers. 
be present i n  higher concentrations than 238U i n  the tissues o f  long-term 
workers and t o  compare these and other measurements t o  the predications 
of ICRP's models o f  human physiology. 

The specific purpose is t o  determine whether 230Th may 

We in tend  t o  identify a populat ion of approximately 30 workers who have 
a t  least 5 years work experience i n  crushin operations a t  approximately 
5 uranium mills. We intend t o  measure the j S 8 U  and 230Th i n  the urine 
and feces o f  each worker on the fi,rst day Foliowing a work interrupt ion 
o f  a t  least 4 days. Retired employees will be included i n  the study if 
possible. Exposure histories will be recorded, b u t  no t  identities. 

Dust particles which  are rapidly cleared from the lung may contain 
quantities of 238U and 230Th t h a t  are essentially unchanged relative 
t o  the inhaled ore dus t .  T h i s  rapidly cleared material will not  be 
present i n  the feces sampled. a t  day 4 under  this proposal. Rather, the 
quantity o f  230Th i n  the feces should reflect a long-term clearance 
of insoluhle material. The quani t i ty  of 23% i n  the urine samples will 
result from systemic processes which tend t o  preferentially remove 
238U from the residual deposits i n  lung and lymph nodes. The to ta l  
excretion of 230Th relative to238Uwi11 be an index of the degree of 
accumulation o f  '230Th rea1t.ive t o  238U i n  the tissues of an exposed 
i n d i v i d u a l .  

The data  will be interpreted and compared t o  existing models of human 
physiolo y a s  well as t o  estimates of doses t o  various tissues from 
U and 23 % Th. 

PNL is performin measurements of the radiological equilibrium between 
2 3 8 U ,  234Th and j30Th i n  uranium ore dusts. T h i s  effort is  critical 
t o  the identification o f  a deficit of 230Th relative t o  238U i n  samples 
of feces. The results of the radiological equilibrium measurements will 
be available t o  us as we analyze our results. 

Dr. McDonald Wrenn of New York S ta t e  University is performing measure- 
ments o f  thorium i n  specimens of lung tissue obtained a t  autopsy. 
will communicate w i t h  Dr. Wrenn i n  order t o  maintain a current knowledge 
of the study and include references t o  pertinent results i n  the discussion 
of our da ta .  

We 
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22. Five uranium milling operations will be selected. Arrangements will 
be made w i t h  the resident manager of each mill t o  visit the s i t e  
and obta in  voluntary urine and feces specimens from mill personnel. 
The f i n a l  number of mills included i n  this study will depend upon the 
number of participating workers a t  each mill. The maximum number of 
workers i s  30. Thirty samples are desirable fo r  statist ical  considerations. 

A preliminary visit t o  each mill will be made by a pair o f  PNL scientists. 
During this visit,  the potential for airborne exposure to 238U bearing 
dusts will be evaluated, and the objectives of the study will be presented 
t o  management. After concurrence of management and participants 
approximately six operators from each mill will be chosen from employees 
working close t o  rock crushing operations. 
on the study and given instructions on the correct use of the specimen 
collection containers, A mutually agreeable schedule for specimen 
collection will be drafted and presented t o  the management and cooperating 
i n d i v i d u a l s ,  

Each subject would be briefed 

A Battelle employee will make a return visit  t o  each m i l l i n g  s i te  and 
collect urine and feces samples o f  the preselected employees. 
will consist of dai ly  urine and feCes for five consecutive work days. 
Urine specimens will be dried and fecal specimens will be dried and 
par t ia l ly  ashed p r i o r  t o  shipment t o  Battelle. 

In a d d i t i o n ,  three volunteers from a community near a uranium mill 
will be selected t o  provide control samples. Five volunteers from 
the Richland, Washington area will provide samples w h i c h  will be 
spiked w i t h  ore d u s t  o f  known U and 230Th composition t o  verify the 
accuracy and precision o f  the measurements. 

Samples 

We expect the sample collection activities will begin two months after 
i n i t i a t i o n  of the program and will be completed w i t h i n  ten weeks. Dr. 
Dartel Fisher o f  PNL will assist  the principal investigators i n  the 
sample collection phase o f  this study. 

Data analysis will a l so  include evaluation of the qual i ty  of the da ta  
and the possible conclusions. 
t o  the accuracy and precision o f  the data  b u t  t o  an anlysis of potential 
systematic biases and the limits of s ta t is t ical  significance i n  the data.  

We will compare these d a t a  t o  predications based on estimates o f  238U and 
230Th intake and the ICRP models o f  the l u n g  and gastrointest inal  tract. 
We will report our  conclusions concerning the radiological impact of 
uranium ore d u s t  inhalat ion.  K. R. Heid and R. L.  Kathren o f  PNL will 
be available t o  the principal investigators as consultants during this 
phase o f  the study. 

In this context qua l i ty  refers no t  only 

23. N/A 

24. N/A 
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25. Significant Costs 

The sampling protocol envisions approximately 30 analyses of feces and 
30 analyses o f  urine for 23% and 230Th. At an estimated cost of $400 
per set o f  fecal and urine sampJes, the total cost o f  these measurements 
is $12,000, using traditional methods. The high cost i s  primarily due 
to the requirements for 230Th assays. 

The analysis o f  8 additional sample sets for quality assurance purposes 
will rsquire an additional $3,200. 

26. N/A 

27. N/A 


