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One purpoes of the visit to the VCA aC l at Durango, Colorado en

June 22, 1961, was to obtain details about the criteria used for

j sampling airborne radioactive material to detennine exposure of
. ,

)' personnel. The University of Colorado Hedical Center, Department I

!

f of Industrial Medicine, has established a sampling progress which ;

' I

apparently has a sound statistical basis. This program was explained
i
' to me by Mr. James Gilliland, consultant to VCA, during the alli
!
J visit.
;

! Hr. Cilliland has no written description of the smspling program.
!
j Since the University of Colorado acts as consultants for a number of !

uranium mills and since they plan to utilize this procedura at these

! 1 other mills, the explanation la attached as an Appendices to this
i

meno. It was suggested to Mr. Gilliland that he submit this pro-| ,

! l

; cedars in writing.
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]' A STATISTICAL BASIS FOR SAMPLING AIRBORNE RADI0 ACTIVITY
I i
I

i
,

. ESTABLISHED BT Tite IPTIVERSITY OF COLORADO MEDICAL CENIER '

t

|
FOR USE AT VANADIIN CORPORATION OF AfGRICA, DURANCO. COLORADO

!
| I
i OBJECT
|

t

:

Having established the criteria for the sampling program, the object
|

,

t ,
,

for the following procadure is to establish the frequency it is;
I

! ');
| necessary to sample for airborne radioactive material at each job ;

1

operation throughout tht, mill to detemine exposure of personnel.

Also, the following procedure relates the significance of one sample
\ ,

!taken at a specific job operation in tersas of exposure of personnel '

!
working in the same area conducting other jobs. '

QtITERIA
( 2 5) |The criteria of the program is to establish with 957. confidence -

i

that any sample taken at a specific location will reflect canditions

there, assuming that the instruments used and methods of analysis

| and other errors inherent in the sampling system will be accurate to
! 9

I + 207.."

!
}: va0CxDua

1. The first step is to divide the mill into general areas, each

of which are nources of airborne contmeination and where the con-

| tribution of airborne contamination from other general areas in the

mill is minimal. At the Dursage mill areas are classified as roaster

area, uranium plant area, No. I crushing and grinding circuit, etc.

Personnel working in one general area do not ordinarily work in any i

!

ot.her area of the mill.

_
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Procedures - continued

2. Within each work area, the work performed by each operator is

! broken down into specific operations performed throughout the work
'I TyP cal operations in the roaster area include clean-iday or week.

,

ing arms, checking weight of feed, cleaning quenched tanks, etc.

l Since many of these jobs are performed in the same general location

and exposure while performing one job stems from the same source as j

it does while perfonsing another job, it is practical and valid to

establish a sampling relationship (within tbs criteria mentioned above)
i which shows that a sample taken during the performance of one specific;

I
'

operation will be the same as a sample taken during performance of a
i

!,

different job.
'

| (a) The first step in establishing such a relationship is to
.

i'

I i
obtain the average concentration to which personnel are i

i

'

exposed while performing each specific job operation from:
,

all sampling data available for that job. To do this.

| of course, it is necessary to have sampling data for each
i

j job within the general area. The average concentrationu

; i

| | is expressed as follows: i
,

4,_ , c ;a c< c - i. f /~ .fr s ed :s J |
'

- {X n: n u e, b c . d r o ,,,, /w'

,

/)
|
:

}
; (b) The next step is to determine the standard deviation for
!

|
the average concer.tration in a small sample system. The

i

! standard deviation is as follows: !
t

i
ihC r( h ; W Y - soy |c 'ts a. M

\ s * = 1 x' - D x1 " W;'' % \
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| Precedures - eentimmed - |
; i

! I

i

l n~
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1.
(e) Onee the standard deristies for eseh specifia jah is

y
i established, it is um than necessary te detaineias the

variamos of differences between semple asses for samples
,

|
taken of different job classifteetisms within the samei

! generet ores. The variamee of differense between the

amene is as follows:

p _. 4.
6,-x : ' L , C' 75

L '6 %j

i -(d) If the differesse between two everage cemeentrations is

2 6 , -. ( them it een se saidless t5m J
! that the semple taken during ame speestian will be the

y - same es e sample taken darias another operation. Can-

|
versely, if the differesse between the two everage

someentretiene is greater then 2., (fg _4 them it

|- eam he said that the samples takes de rA sem from the
1

eene papeletian (Nell Itypothesie). The Hypotheate ese

be 4 :::f by the fellering foneeles
:
,
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D~j. ~j f}cy +t ,~ } .
~

,, . e ,. . ~.

?dhtLjef '| | y;f _
,

,

t

. . . ..
_ _-

I:

-- . . ., . . - , . . . - - . . -. , - - - - . - . . - .



~A

l

! DRAFT
i RECunningham 1ru
i

7-7-61 (Appendices) Page 3,4

!
! Procedures - continued
.

3. 11aving established the relationship to one another of samples
i

; taken for each job within a Beneral location, it is necessary to

f classify them so that specific operations where exposure appears

i similar (prestanably exposure stems from same source are groupedj
together) . Therefore, we have in each general area, such as the

j roaster area, the following type of breakdown:
I

Roaster Area
!
j CROUP I CROUP II CROUP III CROUP IV

i. Clean pipe 1
|

{ 2. Weigh feed 2

| 3. Clean tanks 3
,

As established here, it is asstaned that any sample of a job performed

j within any group will reflect the exposure to airborno concentrations
i

| during all jobs being performad within that same group. The purpose
i

of establishing such relationship is to assure that representative
i

! samples will be obtained from all different groups without spending
i

too much time sampling in one group at the expense of another.
|
1

4. 11aving established groupe within a general area and knewing the

time spent at each job and within the group, it is necessary to de-

; termine the relative frequency each group must be sampled to obtain
i
i a reliable estimate of personnel exposure within a general area,

;

I

(such as the roaster area).
,
,

1 : |
! ! I

! !
!
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Procedures - 4 - continued

As stated in our criteria, an allowable error of t 20% of MPC

for personnel exposure in the general area has been established. If

the overall error is t 20%, the error within each group may be greater

than t 20%, depending on the total time spent in that group.

Therefore, error (e) in each group is expressed as follows:

r -

l y .
-

b 'No)|| - '' L_ [ -t ~ -
- ,}\~

.

5 " ''/" '" fOr ~

~

T 2v )' ,} ,c 4,

(x<. ,)t) f
,

naving obtained the error within each group, the number of

samplee to be made in each group to obtata a reliable estie to of

exposure within the general area in as follows:

C
2. x , , ,

L
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Procedores - centi ==ad

5. TCA has chosen a 13 week period to complete a sempling cycle.

This mesmo that seek group within a general area will be sempled N

times in the 13 week period. From this it is peneissible to say

withis our established criteria that the expoowre during any see week

is reflected by the average exposure established duries the 13 week

period.
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