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H E A L T H  P H Y S I C S

A ir R a d io a c tiv ity  and F a llo u t  D eposition  M onitoring : Y. P ru lov , M. S t i l l e r ,

Y, Peige and E. Shalmon.

F a llo u t m on ito ring  d u rin g  1965 inc lu d ed  the fo llo w in g  measurements:

( i )  Gross b e ta  a c t i v i t y  o f d u s t sam ples and gummed tap es  a t  Nahal Soreq.

90 137( i i )  S r , Cs and g ro ss  b e ta  a c t i v i t y  o f f a l l o u t  c o lle c te d  in  w ate r- 

c o n ta in in g  p o ts  a t  fo u r  s ta t io n s ,  and o f  d u s t samples ob ta ined  from a i r  

m on ito rs  a t  th re e  s ta t io n s .

( i i i )  As in  ( i i )  fo r  r a in  samples c o l le c te d  a t  two s ta t io n s .

( iv )  Gamma s p e c tra  o f v a rio u s  f a l l o u t  sam ples.

(v) I  in  a i r  d u s t, m ilk  and th jrro id  samples (see  p .247) ,  du ring  the 

p e rio d  fo llo w in g  th e  Chinese n u c le a r  t e s t  o f  May 14.

The g ro ss  b e ta  a c t i v i t y  o f  the  d u s t samples c o l le c te d  a t  Nahal Soreq

i s  shown in  P ig .42 , The low v a lu es  o b ta in ed  d u rin g  the  l a t t e r  p a r t  o f  1964

(0 . 2  -  0.35  pc/m^) con tinued  t i l l  March 1965» when a  " sp r in g  peak" o f  0 .5  -  
/ 30 .8  pc/m was observed . The ra d io a c tiv e  f a l l o u t  from the  second Chinese 

n u c le a r  t e s t  on May 14, was observed a t  the  beg inn ing  o f June 1965, when the

a i r  a c t i v i t y  ro se  to  1 .7  pc/m^ w ith  a co rresponding  r i s e  in  the  s h o r t- l iv e d
131 95 95 140ra d io is o to p e s  I  , Zr -Nb , and Ba-La . These v a lues  dropped

g ra d u a lly  d u rin g  th e  summer o f  1965* T h e -a ir  a c t i v i t y  d u rin g  O ct.-N ov. 1965
/ 3 '*ranged between 0 .03  and 0 .14  pc/m , v a lu es  which a re  f a r  below those  recorded

sin ce  1960/ 61 .

The g ro ss  b e ta  a c t i v i t y  on gummed ta p es  ranged between O.OO3 and

0 .9  mc/km /d a y  d u rin g  1965 (see  P ig . 4 3 ) . At the  beg inn ing  o f  1965 and on
2

ra in y  days f a l l o u t  v a lu es  were u s u a lly  above 0 .1  mc/km /d a y . On dry  days
2

th e  v a lu e s  were always below 0 .1  mc/km /d a y  excep t f o r  the  " sp r in g  peak" 

d u rin g  M arch-A pril 1965, and a f t e r  th e  Chinese n u c le a r  t e s t .  The l a t t e r
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was re flec ted  in  the peak in  deposited beta a c tiv ity  during the f i r s t  h a lf  

o f June 1965 (0 .8  mcA®Vday). During the sinmner o f 1965» the beta deposited  

a c t iv ity  was below 0.01 mc/ka?/d.ay.

Deposition o f S r ^  and Cŝ '̂̂  co llected  in  water-containing pots i s  

sumnarized in  Table 26. The deposition at a l l  four c o lle c tio n  sta tio n s  was 

h ic ^ r  during the rainy months, the r ise  being rela ted  to the amount o f  

ra in . For the f i r s t  three s ta tio n s  shown in  the table the average p ot-co llected  

a c t iv ity  ranged from 6 .3  to 8 .8  pc Sr^/m^/mm rain and from 9 .8  to  

12.2 pc ra in . These values are about one h a lf to one quarter

o f those obtained during the previous year^ ^ \ At E ila t  the a c t iv ity  per mm 

o f rain was much higher than a t the other three s ta tio n s , but the to ta l  

deposition  was lower, owing to the very low r a in fa ll .

Table 27 summarizes the re su lts  for  a ir  dust samples. At Nahal 

Soreq and Beersheba the concentrations are about the same, w hile at E ila t  

they are lower.

Analyses of rain  samples for the winter o f 1964/65 (Table 28) showed 

lower a c t iv i t ie s  than those o f the previous two years.

Figure 44 shows a typ ica l gamma spectrum of an a ir  dust sample coli-

lected  and counted sh ortly  a fter  the second Chinese detonation. Fresh

fa llo u t  iso top es are c lea r ly  d istinguished (Ba^^^-La^^; Zr^^-Nb^^). The

i s  le s s  c lea r ly  seen, being masked by the 0.33 MeV peak o f  La^^.

45 i s  the gamma spectrum o f a rain sample co llected  at the reactor s i t e

on October 7, 1965» and counted two weeks la te r . At that time the

contribution o f fresh  fa llo u t  a c t iv ity  had almost disappeared, and the spectrum

has the same pattern as before the Chinese detonation, except for  the
95presence o f a very low a c t iv ity  o f Zr -Nb .

Reference;

1 . STILLER, H ., PRU1X)V, J . and FBIGE, Y ., I sr a e l AEC Semi-Annual Report,
Jan.-June 1964, IA-984, p. 139
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TAELE 26

Honthlv S r ^  and deposition during 1Q65 (analysis of w ater-containing pot co llec to rs)137

Nahal Soreq T ira t Yael Beersheba E ila t

Month mm mc/km^ mm mc/km^ mm mc/km^ mm mc/km^
ram

Sr9° Cs^57 ra in
Sr^O Cs ^57 ram

Sr9°
ra in

S r ^

January 180.0 0 .50 1.00 427.4 1.33 0 .90 186.4 0 .29 0 .73 22.8 0 .33 0 .56
February 8 8 .0 0.81 0.65 76 .9 0.80 0.92 3 .7 0.13 0 .21 - 0.15 0.15
March 72.6 0.32 0.64 76.5 0.46 1.27 34.5 0.22 0 .58 0 .9 0 .20 0 .07
A pril 10.5 0.51 0.47 120.0 0.94 1.21 30.0 0.55 0 .83 0 .9 0 .07 0.15
May - 0.11 0.15 - 1.39 0 .48 - 0 .10 0.27 - 0.05 0 .20
June - 0.06 0.14 - 0.30 0.73 - 0.05 0.25 - 0.05 0 .2 0

July 3 .3 0.12 0.15 - 0.18 1.16 - 0.21 0 .14 - 0.05 0 .12

August - 0.04 0.14 - 0.12 0.71 - 0.04 0 .08 - 0.04 0.16

September - 0.07 0.15 - 0.69 0 .20 - - 0.04 0.10

Total 354.4 2.59 3.47 700.8 6.21 7 .58 254.6 1.59 3.09 24.6 0.98 1.71
„  9 0 . 2

(ave.)sud ram 7 .3 8 .8 6 .3 40.0

r  157/ 2 no Cs /m /  % ^ave.;mm ram 9 .8 10.8 12.2 7 0 .0

average ra tio  
Cs^'^Vsr^Q 1.3 1.2 1 .9 1 .8

roVjl
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TABLE 27

Average monthly a ir  concentrations of gross beta . S r ^  and a c t iv i t i e s  (pc/m^)157

Month
1965

Nahal Soreq Beersheba E ila t

Gross Sr9° Gross Sr9<̂ Gross S r ^ Cs'5^

January 0.155 lo s t 0.027 no sample c o lle c te d 0.15 0.011 0.012

February 0.14 0.012 0.018 0 .18 0.030 0.024 0.17 lo s t 0.008

March 0.25 0.042 0.027 0.31 0.024 0.047 0.09 0.011 0.009

A p ril 0 .26 0.017 0.037 0.33 0.018 0.035 0.095 0.006 0.016

May 0.19 0.015 0.035 0 .39 0.021 0.027 0.11 0.005 0.013

June 0.29 0.027 0.035 0.33 0.032 0.028 lo s t lo s t lo s t

July 0.23 0.034 0.037 0 .18 0.034 0.033 no sample co lle c ted

August 0 .10 0.012 0.014 lo s t 0.021 no sample co lle c ted

September 0.08 0.011 0.011 no sample co lle c ted

C s '^ V sr ^ 1.3 1 .2 1 .4

TABLE 28 

90 137Comparison of Sr and Cs fa l lo u t  in  rain  during 

the seasons o f 1962 to 196S

Rainy
season S ite

Rain
(mm)

Sr^O

rac/km^

Cs^5^

mc/km^

1962/63
T irat Yael 786.8 21.4 -

Nahal Soreq 274.3 13.7 —

T irat Yael 1081.3 29.5 43.7
1963/64 Nahal Soreq 586.9 14.2 21.1

1964/65 T irat Yael 1238 7 .8 9 .4
Nahal Soreq 724.4 3 .9 > 4 .1
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2“* C N nese 
nuclear te s t 

May 13

i  10

,-2

Jan . Feb. Mar. Apr. May Ju n e  July Aug. Sept. O ct. Nov.
1965

F ig . 42

D aily  g ro ss  b e ta  a c t i v i t y  in  a i r  a t  Nahal Soreq d u ring  Jan .-D ec . 1965- 
A c tiv ity  i s  measured 7 days a f t e r  c o l le c t io n .
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2“* Chinese 
nuclear te s t 

May 13

W
Jan. Feb. Mar. Apr. May June July Aug Sept. Oct. Nov. Dec.

1965

P ig . 43

Daily gross beta a c tiv ity  deposited at Nahal Soreq during Jan.-Dee. 1965« 
The samples were measured 7 days a fter  c o lle c tio n .

Rain days a re  in d ic a te d  by arrow s.
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P ig . 44

Gamma spectnim  o f  a i r  d u s t sample from Palmachim. The sample 
was coim ted 6 days a f t e r  c o l le c t io n .
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F ig . 45

Gamma spectnun o f  a r a in  sample c o l le c te d  a t  the r e a c to r  s i t e  
The sample was counted 2 weeks a f t e r  c o l le c t io n .
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go 137
Sr And Cs Concentrations■ in  M ilk; Y. Prulov and M. S t i l le r

During 1965» about 70 milk samples from d ifferen t parts o f the

3 av 
90

90 137country were analysed for  Sr and Cs • The resu lts  are summarized in

Table 29. During the f i r s t  h a lf  o f  the year the average Sr concentration

was about 5 p c /l ,  with values ranging from 1.0 to 10.9 p c / l .  The ^average 
137Cs concentration was about 30 p c / l ,  the values ranging from 10,6 to 

73.0 p c / l .  Most o f the values were clustered around the mean values,

TABLB 29

90 137 *Sr and Cs concentration in  milk d u in g  1965

Mean values

Period
Sr90
p c /l

Csl37
p c /l

Cs^57/s ,9 0  •

Jan. -  June 1965 4 .9 30,9 6.3

July -  Dec. 1965 
(sheep excluded)

2 .9 19,5 6 ,7

In the second h a lf o f the year there was a general decrease in  the
90 / /concentrations. Thus Sr averaged 3 p c /l  and ranged between 1 .0 -  6 ,5  p c /l ,

and Cs averaged 18 p c /l  and ranged between 8 ,6  -  29,0 p c / l .  Again most

concentrations were near the mean values.

The s ig n ifica n t d ifference in  the concentrations o f S r ^  and Cŝ "̂̂  

during the f i r s t  and second halves o f 1965 may largely  be explained by the 

methods o f feeding the c a t t le .  Thus during the f ir s t  h a lf o f 1965 the
90main feed was green pasture, which contained higher coacentrations o f Sr 

137and Cs due to washout o f nuclear debris from the aiic. On the other hand,

during the summer months stored feed, which i s  le s s  contaminated, was used,

90 137Milk in  Isra e l contains lower concentrations o f Sr and Cs than 

the milk in  America and Europe (20-50 p c /l  S r ^  and 100^250 p c /l  Cŝ "̂̂

in  Belgium^^^ and about the same concentrations in  Italy^^^). The average
90 137Sr and Cs concentrations were far below the maximam permissihle concentrations for
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the population at large. (The M.P.C. values for drinking water are 1,000 p c /l  

for S r ^  and 200,000 p c /l  for  ^5).)

References:

1. La Retombee Radioactive Mesuree k Mol -  R -  2348, 1964
2 . Data on Environmental R adioactiv ity  in  I ta ly  -  BIO/OB/64, 1964
3. National Bureau o f Standards Handbook 69, U.S. Department o f Commerce,

1959

Sr90 and Cŝ '̂̂  in  Food: Y, Prulov sind M. S t i l l e r

During April-October 1965» over 100 food samples were analysed at 

the request o f the M inistry o f Health. The M inistry provided the samples, 

which consisted  o f packages containing representative d a ily  food consumed 

by f iv e  adu lts. Each package was divided in to  seven components according 

to the type o f food, and each salnple was analysed separately for  S r ^  and 

Cs^57_ Poods which are usually  consumed in  small q u a n tities , such as coffee,  

tea , e t c . ,  were not included in  the packages but were analysed separately  

once every three months.

Table 30 g ives the mean S r ^  and Cŝ '̂̂  contents foimd in  the more 

common foods. Prom these values the to ta l da ily  intake per adult was 

estim ated to be 22 pc o f Sr^O, and 92 pc o f Cŝ *̂̂ .

TABLE 30

Mean Sr^O and Cŝ *̂̂  contents pf the more ecmmon foods

Type o f food Concentration in  pc/kg
Cs137 Sr90

Bread 45 16
Meat and eggs 52 4.6
Vegetables 6 6.4
Pats 15 . 3
Milk pipducts 257 70
Pruits and jams 16 2,5
M iscellaneous 75 19
Cocoa 213 21
Coffee 142 44
Tea 388 375
Sugar 1.1 14
S a lt 3.7 10



-  245

90Sr in  S o i l ; Y. P ru lov  and M. S t i l l e r

90S o il may be expected  to  acciiniulate Sr d ep o sited  from n u c lea r  t e s t  
90d e b r is .  In  f a c t  th e  Sr c o n te n t o f  s o i l  can serve  as a  measure o f  th e  

90in te g ra te d  Sr f a l l o u t ,  provided  a lo c a tio n  o f  minimum ru n o ff  i s  chosen
90and th e  sample i s  taken  deep enough to  in c lu d e  a l l  th e  Sr in  th e  s o i l .

90The depth  o f  p e n e tra tio n  o f  Sr in  s o i l  depends on th e  type o f

s o i l  and amount o f  r a i n f a l l .  Thus heavy s o i l s  ( h i ^  s p e c if ic  g ra v ity  and

low p erm e ab ility ) r e t a in  most o f  th e  S r ^  in  th e  upper 10-15 cm, w hile

l i g h t  s o i l s  a llow  deeper p e n e tra t io n . S o ils  having  h igh  exchangeable
90calcium  v a lu es  tend  to  r e t a in  Sr in  th e  upper la y e rs .

I t  has been observed and w idely  accep ted  th a t  th e  to t a l  amount o f
90Sr in  s o i l  a t  a p a r t i c u la r  s i t e  i s  very  c lo se  to  the t o t a l  amoxmt o f  i t

d ep o s ited  by r a in  a t  th a t  s i t e .  T his i s  to  be expected s in ce  r a in  i s  th e
90p r in c ip a l  mechanism by which Sr i s  d e p o s ite d . Table 31 p re se n ts  th e

90expected amounts o f S r in  s o i l  a t  7 sam pling s i t e s ,  and compares them

w ith  th e  observed v a lu e s . These expected v a lu es  were ob ta ined  by adding

th e  amount o f  Sr^^ in  th e  s o i l  in  1958^^^ to  th e  t o t a l  amount d ep o s ited  by

r a in  s in c e  O ctober 1958. The r a in  d a ta  were o b ta in ed  from th e  M eteoro log ica l 
90S e rv ic e , S r c o n c e n tra tio n s  in  r a in  were o b ta ined  from ana ly ses  o f  r a in  

samples a t  Nahal Soreq and T i r a t  Y ael. These two s ta t io n s  a re  r e p re s e n ta t iv e  

fo r  the m ajor p a r t  o f  I s r a e l  (ex cep t th e  southernm ost p a r t ) .

There i s  c lo se  agreem ent between th e  expected and observed v a lu es
90o f Sr in  s o i l  a t  Ruhama, T i r a t  Yael and Taoz. At B e it Guvrin and Mishmar 

Haemek th e  agreem ent i s  somewhat l e s s  c lo s e ,  and a t  H an ita  and Hegavim 

th e re  a re  wide d is c re p a n c ie s  which a re  probably  due to  in s u f f ic i e n t  depth 

o f  sam pling.

R efe ren ce ;

1 . GAT, J .  R ., GILAT, J . ,  I s r a e l  AEC R eport IA-572 (i960)



TABLE •51

90Brpected and observed concentrations o f ^  in  s o i l

Halny Season

Mean
Seasonal
Specific
A ctiv ity

Q 9 0 , 2 me Sr /km
mm rain

Mishmar
Haemek Hanita Hegavim Tirat

Yael Taoz Beit
Guvrin Huhama

Sr^O .
ta2

(me) (mm)

Sr^° . 

(mo) (mm)

„ 90 Sr

(me) (mm)

S r ^  . 

(me) (mm)

Sr9° ^

(me) (mm)

Sr^° . 

(me) (mm)

Q 90 Sr
km2

(me) (mm)

Oct.l95S -  Sept.1959 

Oct.1959 -  Sept.I960 

Oot.1960 -  Sept.1961 

O ct.1961 -  Sept.1962 

O ct.1962 -  Sept.1963 

Oct.1965 -  Sept.1964

0.015

0.015
o.qoi

0.022

0.022

0.022

6.9  459.4 

7.05 470.0 

0.66 665.4 

17.6 801.0 

12.0 546.6 

17.1 776.6

10.3 686.5

9.3 619.1 

0.67 674.7

13.3 606.6

15.8 719.7

16.9 766.6

8.56 570.8 

6.75 449.5 

0.58 586.7

16.9 769.4 

12.7 567.7

15.9 724.4

10.6 708.1

13.1 877.5 

0.84 844.7

23.6 1071.7

22.2 1011.2 

23.8 1083.8

5.36 358.6 

2.35 156.7 

0.5  501.1 

9.1  413.5 
4.86 222.0 

16.0 726.0

5.5 365.6 

2.67 178.5 

0.43 432.8  

6.62 300.8 

3.52 160.1 

12.6 572.1

4.76 317.7 

2.39 159.5 

0.39 399.9 

0.88 222.4 

3.07 139.6 

11.7 530.3

Subtotal 61.3 57.2 61.4 94.1 38.1 31.3 27.2

Prom s o il  analyses 

t i l l  October 1958
5.6 12.1 13.6 22.5 14.6 4.4

Total expected
o 90- 2 me Sr /km

66.9 69.3 75.0 >94 61.6 45.9 31.6

Observed 

me Sr^Am^
41.5 31.4 23.5 89

'

62.0 36.8 31.4

ro
cr»
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*
F resh  F a l lo u t  in  I s r a e l  from th e  Second Chinese N uclear T est : A. Donagi ,

**
A. B isenberg  , Y, F e ig e , Y. P ru lo v , E. Shalmon

F a llo u t  from th e  Chinese n u c le a r  te s t^ o f  May 14, 1965 was f i r s t  

d e te c te d  in  I s r a e l  in  a i r  sam ples taken  on Hay 28, 1965. Gamma-spectrometric 

a n sd y s is  showed th e  p resence o f  bu t no Ba^^^-La^^^ o r Zr^^-Nb^^. These 

appesired in  a i r  samples only  th re e  days l a t e r .  This f r a c t io n a t io n  e f f e c t  was 

p robab ly  due to  d if f e re n c e s  in  th e  t r a n s p o r t  mechanism o f gaseous f i s s io n  

p ro d u c ts  as compared w ith  p a r t i c u la te  d e b r is .  During th e  week o f  28.5 .1965 

to  3 . 6.1965  th e  c o n c e n tra tio n s  in  su rface  a i r  were O.O5 to  0 .18  pc/m^.

131In  m ilk  sam ples, I  was f i r s t  d e te c te d  about th re e  weeks a f t e r  

i t s  appearance in  th e  atm osphere and cou ld  s t i l l  be d isce rn e d  as l a t e  as  

th e  second h a l f  o f  A ugust, The mean c o n c e n tra tio n  was about 10 p c / l .
131High le v e ls  o f  I  a c t i v i t y  were eilso found in  th e  th jrro id  g lands o f  sheep, 

and persisted  fo r  about 3 m onths. The h ig h e s t  a c t i v i t y  obseirved was about 

7 p c /g , in  a  sample c o l le c te d  in  th e  e a r ly  p a r t  o f J u ly .

R a d io a c tiv itv  o f  Wild F r u i t s  in  th e  V ic in i tv  o f  th e  IBB-1 R eac to r : A. Tal 

and E. Shalmon

Samples o f  w ild  f r u i t s  (g rapes  suid f ig s )  were c o lle c te d  a t  a 

d is ta n c e  o f  about 1 km from th e  r e a c to r ,  and a lso  n ea r th e  w aste d isp o sa l p i t .  

The f r u i t s  were ashed a t  400°C and th e  ash es  analysed  by g ro ss  b e ta  coun ting  

and gamma sp e c tro m e tr ic  a n a ly s is .  A ll  th e  samples con ta in ed  o n ly  tr a c e s  o f  

Cs^^^ and T h e ir  c o n c e n tra tio n s  ranged from 3 10 ^ to  9 x 10 ^pc/kg
T A  A  A

f o r  Cs and 3 x  10 to  8 x 10 p c /k g  f o r  K In  th e  f ig s ,  a  gamma peak 

was a lso  observed a t  0 .75  MeV. T his peak appears to  be due to  tra c e  a c t i v i t y  

o f  Zi^Nb^^.

The tra c e  a c t i v i t i e s  o f  f i s s io n  p ro d u c ts  observed in  th e  f r u i t s  a re  

f a r  below th e  maximum p e rm is s ib le  l e v e ls .  From a  comparison w ith  c o n tro ls

*
Tel-Hashomer H o sp ita l

* * M in is try  o f  H ea lth , Jerusalem
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i t  i s  concluded th a t  the  a c t i v i t i e s  a re  due to  d e p o s itio n  o f  f a l l o u t  from 

n u c le a r  d e to n a tio n s  r a th e r  than  to  con tam ination  from the  IRR-l r e a c to r .

E v a lu a tio n  o f  Some P rocedures f o r  S iz in g  A tm ospheric A eroso ls : E. Shalmon
*

and A. Donagi

The behav iour o f  an a e ro s o l i s  la rg e ly  determ ined by i t s  p a r t i c l e  

s iz e  d i s t r i b u t io n .  The commonly employed measurements o f  t o t a l  a irb o rn e  

mass c o n c e n tra tio n  o f  d u s t do n o t g ive r e l i a b le  e s tim a te s  o f  p o te n t ia l  

h aza rd s , s in ce  they  f a i l  to  make allow ance fo r  th e  r e te n t io n s  o f  th e  v a rio u s  

p o r tio n s  o f  th e  r e s p ir a to r y  system  which a re  h ig h ly  s iz e  dependent and vary  

over wide ra n g e s . A ccordingly , i t  has become accep ted  th a t  the  p a r t i c l e  s iz e  

d i s t r i b u t io n  o f  an atm ospheric a e ro s o l must be ev a lu a ted  b e fo re  th e  p o te n t ia l  

hazard  a s so c ia te d  w ith  i t s  in h a la t io n  can be e s tim a te d .

A review  o f  th e  l i t e r a t u r e  on th e  s iz e  d i s t r i b u t io n  o f  atm ospheric 

d u s t re v e a ls  la rg e  d is c re p a n c ie s  in  th e  r e s u l t s  re p o rte d  by th e  d i f f e r e n t  

in v e s t ig a to r s .  Some o f  th e se  r e s u l t s  a re  p re sen te d  in  Table 3 2 .

TABLE 32

P a r t i c l e  s iz e  d i s t r i b u t io n  c h a r a c te r i s t i c s  re p o rte d  in  th e  l i t e r a t i i r e

L ocation
Count median 

d iam ete r 
(m icron)

Mass o r  Volume 
median d iam ete r 

(m icron)

S tandard
geom etric
d e v ia tio n

R efs.

14 U .S. c i t i e s  
(average)

0 .54 0 .97 1.56 3 ,4 ,5 ,6

K no lls  Atomic 
Power L abora to ry

0.028 1.12 3.05 7

U n iv e rs ity  o f 
M innesota 
(in d o o r a i r )

0 .46  -  0 .95 1 .8  -  7 .9
(range fbr e ig h t 

sam ples)

1 .6 6 -^ . 36 8

4 U .S. c i t i e s  
(40 sam ples) 

Range 
Average

up to  0 .2
0 .05

0 .8  -  8 
3.56

1 .7 4 -3 .1 6 9

Tel-Hashomer H o sp ita l
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A erosol sam ples were c o l le c te d  on membrane f i l t e r s ,  u s in g  a p o s it iv e  

d isp lacem en t pump as  th e  a i r  mover. Membrane f i l t e r s  were chosen because 

th ey  have h igh  sxirface r e te n t io n  and u n ifo rm ly  h igh  e f f ic ie n c ie s  g re a te r  than  

99^ f o r  p a r t i c l e s  la r g e r  than  0 .01  m icron in  d iam eter^^^ . P a r t i c le s  la rg e r  

than  1 micron in  d iam ete r were s iz e d  by l i g h t  m icroscopy, and sub-m icron 

p a r t i c l e s  by e le c t ro n  m icroscopy. Photographs were made o f  the  d u s t samples 

as  viewed through th e  m icroscopes. B est r e s u l t s  were g e n e ra lly  ob ta ined  

a t  430 m a g n if ic a tio n  w ith  th e  l i g h t  m icroscope, and between 2,000 and 

10,000 w ith  th e  e le c tro n  m icroscope.

The m icrographs were p ro je c te d  on a v e r t i c a l  sc reen  and the  s iz in g  

c a r r ie d  out on th e  p ro je c t io n s .  Each s iz in g  involved  about 5,000 d u s t 

p a r t i c l e .  A log-norm al d i s t r i b u t io n  o f p a r t i c l e  s iz e s  was expected^^^ and 

th e  s iz e  in te r v a ls  were s e le c te d  acc o rd in g ly .

The s iz e  d a ta  were converted  to  cum ulative p e rcen tag es , which were 

p lo t te d  on lo g a rith m ic  p r o b a b i l i ty  paper a s  a  fu n c tio n  o f the  d iam eter 

co rrespond ing  to  th e  upper l im i t  o f  each s iz e  in te r v a l .

S urface a re a  and volume d i s t r i b u t io n s  were p lo t te d  n o t from the 

d i r e c t  measiirements o b ta in ed  w ith  th e  l i g h t  m icroscope, bu t from a  p lo t  

o f  lo g  frequency  v e rsu s  th e  square o f  th e  logarithm  o f the  d iam eter o f the  

p a r t i c l e s .

T able 33 summarizes th e  r e s u l t s  o b ta in ed  f o r  v a rio u s  d u s t sam ples. 

The fo llo w in g  p o in ts  were no ted :

( i )  The l i g h t  and e le c tro n  m icrographs in d ic a te  no sharp  c u to f f  in  the 

s iz e s  o f  p a r t i c l e s  r e ta in e d  by th e  f i l t e r s .  P a r t i c le s  down to  about

0.001 m icron were observed .

( i i )  The r e p r o d u c ib i l i ty  o f  th e  r e s u l t s  by th i s  method was good, as 

in d ic a te d  by d u p lic a te  s iz in g s  o f  th e  same d u st sample by d i f f e r e n t  peop le .

I t  was found th a t  th e  use o f  a p ro je c te d  m icrograph y ie ld e d  more rep ro d u c ib le  

r e s u l t s  than th e  commonly accep ted  techn ique o f  s iz in g  d i r e c t ly  through a 

m icroscope.
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( i i i )  S iz in g  o f  d u s t p a r t i c l e s  by h o r iz o n ta l  and by mean geom etric d iam eters  

were found to  g ive e s s e n t i a l ly  th e  same d i s t r i b u t io n s ,  and th u s , the  e a s ie r  

method o f m easuring on ly  th e  h o r iz o n ta l  p ro je c te d  d iam eter o f  th e  p a r t i c l e s  

would be a c c e p ta b le .

( iv )  Almost a l l  (above 99 .9^) tro p o sp h e ric  a e ro so l p a r t i c l e s  a re  sm a lle r  

than  1 m icron in  d iam ete r.

(v) Almost a l l  (over 97%) o f  th e  su rfa c e  a re a  and volume o f  tro p o sp h e ric  a e ro so ls  

a e ro so ls  a re  a s s o c ia te d  w ith  p a r t i c l e s  l a r g e r  than  1 m icron.

i m K J i
Summarv o f  coiuit. su rfa c e  a re a , and volume median 

d iam ete rs  o f v a r io u s  d u s t samples

D esignation
o f

Sample

Count
median

d iam ete r
(m icron)

S tandard
geom etric
d e v ia tio n

S urface 
a re a  median 

d iam ete r 
(m icron)

Standard
geom etric
d e v ia tio n

Yoltime
median

d iam ete r
(.micron)

S tandard
geom etric
d e v ia tio n

tas- a 0.045 3.56 5 .4 2 .08 9 .0 1.86

TAS-C,D,E
(combined)

- - - - 6 .5 1.96

TAS-A to  F 
(combined)

- - 3 .8 2 .21 7 .4 1.92

TAS-A to  F 
(combined)®

- - - - 6 .9 1.92

TAS-A to  F ^ 
(combined)

- - - - 7 .6 1.91

T -  1 0.012 2.22 6 .6 2.25 14.9 2 ,02

T -  2-4  
(combined)

0,011 2.32 6 ,0 2.21 12.2 2.00

I  -  1-5 
(combined)

0.010 2.36 6 .2 2 .28 14 .8 2.06

a -  measured by o b se rv e r A b -  measured by obsejTver B
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*
A Siirvev o f  th e  O peration  o f  D ental X-Rav A pparatus in  I s r a e l  : A. Donagi ,

E. Shalmon and D. F is h e l

A survey  was conducted to  determ ine th e  s a fe ty  o f  o p e ra tio n  o f d e n ta l 

X -ray m achines in  I s r a e l ,  w ith  a  view to  e s ta b l is h in g  ro u tin e  country  wide 

su p e rv is io n  o f  th e se  m achines. U n fo rtu n a te ly , a  co n s id e rab le  number o f 

the  machines in  use a re  r e l a t i v e ly  o ld  and in  bad co n d itio n , e m ittin g  excessiv e  

ra d ia t io n  which a f f e c t s  both  p a t ie n t  and o p e ra to r . I t  was found th a t  

r a d ia t io n  exposure from d e n ta l X -ray machines acco\m ts fo r  an ap p rec iab le  

f r a c t io n  o f  th e  t o t a l  p o p u la tio n  dose.

* M in is try  o f  H ea lth , Jerusalem

** Hadassah School o f  D e n tis t ry ,  Jerusalem
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A f iv e  p e rce n t random sample o f  d e n t i s t s  and d e n ta l p r a c t i t io n e r s

Was in vestigated . D etails o f the physical characteriptios of the machines

and th e  p r a c t ic e s  o f  the  o p e ra to rs  were reco rd ed , acco rd in g  to  the  p a t te rn
1 2  3adopted by th e  U.S. P u b lic  H ea lth  S erv ice  ’ ' . The fo llo w in g  a re  th e  more 

im portan t param eters  in v e s t ig a te d :

Make, model, age and usage o f ap p ara tu s
P ro fe s s io n a l age o f  o p e ra to r
Work load  o f  th e  ap p ara tu s
Normal o p e ra tin g  c o n tro l s e t t in g s
Presence o f  c o llim a to r  and f i l t r a t i o n
D iam eter o f  c e n t r a l  beam
R ad ia tio n  o u tp u t o f  c e n t r a l  beam
S c a tte re d  r a d ia t io n  around the  ap p ara tu s
R ad ia tio n  s h ie ld in g  and p ro te c tiv e  dev ices
Type o f  f ilm  used  and techn iques o f f ilm  develop ing

The f in d in g s  o f  th e  survey a re  l i s t e d  below:

( i )  There a re  abou t 1,200 d e n ta l X -ray machines in  I s r a e l ,  co rrespond ing  

to  about 65^  o f  a l l  th e  p r a c t i t i o n e r s .

( i i )  The average p ro fe s s io n a l age o f  th e  d e n t i s t s  i s  25 y e a rs  and o f  th e  

d e n ta l  p r a c t i t i o n e r s  31 y e a rs .  These p ro fe s s io n a l ages a re  co n s id erab ly  

h i ^ e r  than  th o se  in  th e  U .S .A ., and may account f o r  th e  la c k  o f aw areness 

o f  r a d ia t io n  h aza rd s  and c o n tro l which a re  rev ea led  in  th i s  survey .

( i i i )  The p ro fe s s ic n a l  age o f  p r a c t i t i o n e r s  i s  in v e rs e ly  r e la te d  to  the 

number o f  X -ray exam inations perform ed by them.

( iv )  The age o f  X -ray ap p ara tu s  in  I s r a e l  and the  d iv e r s i ty  o f  makes a re  

c o n s id e ra b ly  g r e a te r  than  th o se  in  the  U.S.A. The mean age o f fo re ig n  made 

m achines, which account f o r  about 69^ o f  a l l  m achines, i s  16 .7  y e a rs , a g a in s t 

5.3  y e a rs  f o r  th e  I s r a e l i  makes.

(v) A lth o u ^  most o f  th e  X -ray machines have a  connec ting  cab le  between 

tim er and a p p a ra tu s , in  775  ̂ o f  th e  cases  t h i s  cab le  i s  too  s h o r t ,  th u s  causing  

an unnecessary  r a d ia t io n  exposure to  th e  o p e ra to r .
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(v i)  Only about 36?̂  o f a l l  X-ray apparatus and 5^ of the I sr a e li  made 

machines have f i l t r a t io n . Such f i l t r a t io n  considerably reduces the radiation  

exposure o f the p a tien t.

( v i i )  Only 46?̂  o f X-raymachines had collim ators and 29^ have central beams 

diameters o f le a s  than 7 .6  cm factors which reduce the radiation dose to the 

p a tien t.

( v i i i )  The occupational radiation exposure o f the operators i s  below the 

maximiuB perm issible doses, but i s  high considering the low working load of 

the machines.

( iv )  Radiation exposure o f p atien ts tends to be considerably higher than 

that found in  other countries, and resu lts  mainly from scattered radiation.
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