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I. Introd·..;.ction - f-urpose of Study 

This preliminary inve.tigation was undertaken to study and compare 

"he skin and penetrating doses mear.ured by the ORNL Hand Expos'ire Moter 

( film ring) with like doses ,""cord .. d by t~e UC~·C Fill!: Badge Met"r. 

Ratios of comparable dose evaluations are of lnter~Gt currently because 

of the increase in Laboratory programs involving low en .. rgy exposares 

with the enhanced importance of hand exposure~. 

II. Investiga .. ive Procedu 'e 

~~e group selected for st~dy consisted of 44 radia~ion surv~y 

personnel routine ly involved in exposure monitoring and E:Val'.18t.ion 

duties throughout the Laborat.?rY. Altr.ough not necessarily in stricl; 

proportion to e"posed employees, it was consid.e re d that '.~ is group 

would provide a suitable sample.· of t he d.!.verse types of e xposu r~ energies 

and radiation problems typi c~lly encou n"e r ed . 

This grO"'lp of part i cipating radi'itlor. s· ..... rvey ~rsonne l \lo::-e hand 

exposure meters daily f or a period of six mcnths ~overing t\ll) C': omplE:: t e 

q"arte rs-.Jan"ary 1 thro·lgf. l<laror. 31, 1962, and Apri 1 1 t:'r,,·.lg': .}-1o" 30 . 

1962. 'The ha~d exposure rnf>ters were p:-ocessed on a 'Weekly eye 1e and 

the component interpreted exposl,.;.re re sults ..... E: re a ccWTrl1..a ..... e d in tota l s 

for e ach quarter. T!J.ese dat.a , togeth~r wj th t!1e co rTf~ sponding r(-sul :. s 

for the individual ' s film badg .. I!l<'~ e r, a,..,. li s tEd l:o Tables 1 and 2 . 

I II . Evaluation of Rp.sults 

Rat i os ot' the :'nte!'pret~d dOS8 r .... s '11 t s o f t!"-_P Eo ~ two f~ l.Jr; mO'1i t.Ol'-

~ng devic~s were calcula ted f or each ind ivid\.,;.al. T'r..~sP rJJ.t ios we re 

then grouped for t!1e t otal of B'{ obst:rv'i tions and tl':.e re~ l... lt s &.rt" 

presented as histogra.'!ls tn Fig.1:res 1 and 2 . 



Figure I presents the resl.lltlng ratio groapi ngs for rati'Js of tn"= 

skin dose interpretation and Figur" 2 pres·ants the resalts for th" pene­

trating dose values obtained. A not unexpected finding was the consider­

able scatt.er in values for this ratio, including a small n',;.rnber of cases 

in which it exceeded 8.5. This is interpreted as reflecting t.he r e lative 

proximity of the hands to the exposur~ sources encountered. The averag~ 

ratio values, calculated frem expos',J.re totals for the 87 cases, are 2.2 

as the average ratio of skin doses evaluated hy hand meters compared to 

film badg< and 2.0 for the average ratio of penetrating doses. Howeyer, 

it is felt that the spread of rat-ios "s presented in Figures 1 and 2 

is more signifi cant than s uch average values. It may be notAd in pess-

ing that on an annual basis the hand exposure permitted may be 15 times 

the Whole body exposure and for a given quarter t.he ratio may be 8.3. 

IV. Conclusions 

Radiation survey personn~l are concerned with all Laboratory opera-

tions where significant quantitie s of radioactive materials are involve d. 

'This fact a l lows the information as present~d hE:r~ 'to rep rf::sent a c ross 

section sample of hand exposureci vs whole body ~x.posur~s that may be 

", xpected during !'outine Laboratory operatIons. 

It is conc luded that the ratio of hane to whole body exposur es 

typically shown is sufficiently variable to wa,.rant prJdent and careful 

use of hand exposure meters. In particular, this monitoring s hm,;.lrl bp. 

e mployp.d f o r work involving low e nergy and stort. range emitters as wr:::; ll 

as operations conducted over a barrica1e sti~ld when it may be reaso~ ­

abl.v eXF'~cted t.hat a person may rece ive in one monitoring quarter a dose 

t o the hand s in ~xcess of 2500 mrem. 
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Table 1 

: .t Qt r. 1962 - Jonuar,( 1 t broll8l> ""r eb 31 

Obeervatioa. ~:and Meter ExlJOsure Infomatlon rn. Dodge Meter (Whole IIodv Exno.ure) 

·Ila 1-' I-Dc{MreJoJ Do 1-' Dc I-J 

1 470 260 100 50 
2 150 40 120 70 
3 430 230 10 10 
4 480 260 70 20 
5 1040 940 460 380 
6 310 120 130 60 
7 420 210 160 160 
8 890 825 600 500 
9 580 390 550 320 

10 2'~0 190 80 50 
11 80 40 50 20 
12 280 130 80 50 
13 740 340 3

'
.0 140 

14 260 80 100 30 
15 600 180 190 90 
16 3570 1210 2315 540 
17 310 150 160 60 -. 
HI 300 240 440 240 ' 
19 540 235 550 260 ; 
20 420 90 240 90 ' 
21 1550 770 810 520; 
22 170 80 160 130 
23 1370 1170 600 ~20 

24 670 470 160 160 
25 1960 1660 1590 1360 
26 670 590 220 ~20 

27 970 770 ~30 3~O 

28 H\40 1240 ~30 l UO 
29 119'J 990 510 ,,60 
30 1560 1200 370 290 
31 1010 840 300 200 

32 1490 1240 520 420 
j 2080 1330 470 4l(J 

34 485 ~oo 120 90 
35 710 310 330 280 
36 490 260 370 2UU 
37 680 340 470 3"10 
38 39'J 160 320 220 
39 425 190 190 130 
40 730 280 410 ' 0 

41 580 200 160 120 
42 320 90 310 lSO 
~3 510 I 210 570 340 
44 840 510 430 300 
Totals 35160 21260 16895 108;0 

• _ Dose t o the Skin of the Who l e Body (Loy Penet rati llg Radi ation) . 

.. _ Dose to Otbe r Critica l Organs or Total Body (Penetrating RacUation ). 
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Table 2 

2nd Qt)' , 1962 - April 1 throIq;jl June 30 

observat i on Hand Meter KxDOIIl1re Ini'O:rtl&tion F~la l!adgc Met er (V,.,le lladv s.,",."re) 
D. (Mreto) Dc (_) D. (MreoI) Dc (Mreto) 

1 320 140 50 30 
2 3GO 190 60 30 

3 400 300 30 20 
4 190 90 30 20 

5 390 130 100 70 
6 190 130 70 40 

7 200 120 30 10 
8 600 380 520 320 

S 680 340 480 230 
10 490 170 10 0 

11 200 100 90 50 
12 460 210 210 130 
13 1400 310 540 140 
14 860 300 290 90 
15 950 340 270 170 
16 4280 1860 2670 , 720 

17 400 

I 
140 130 I 80 

18 990 310 620 220 

19 1950 820 1100 , 350 
20 360 150 100 , 50 
21 2650 1300 1270 720 
22 610 310 130 80 

23 1700 1250 450 450 
21• 1140 880 320 220 
2) 2OC'j 350 I 1050 700 
26 790 440 170 140 

27 1200 800 350 300 
26 1100 760 160 110 

29 780 660 220 220 

30 1140 1020 300 230 

31 3360 1430 450 250 
3? 610 320 470 370 

33 1040 400 350 280 

34 310 130 270 190 

35 570 200 630 530 
]6 960 570 470 320 

37 780 610 310 280 

38 580 360 510 310 

39 1220 520 1'50 230 
40 5;'0 220 210 17C 
41 570 300 300 150 
42 290 1110 260 160 

43 600 JOO 560 380 I 

Totals 40205 2O}C'J 17120 9560 
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