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SUMMARY 

In this report are briefly described the measurements of environ
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I N T R O D U C T I O N (°) 

In this r epo r t a r e summar i zed the r e su l t s of the m e a s u r e 
ments of environmental radioact ivi ty per formed by the site survey group 
of the Pro tec t ion Serv ice . The personnel of this group, which is supe r 
vised by Prof. A. Malvicini , chief of the Pro tec t ion Serv ice , is the fol
lowing: 

respons ib le for Site and Meteorology Section: P . Gaglione 

respons ib le for the chemical l abora tory : M. de Bortol i 

radioact ivi ty m e a s u r e m e n t s : O. Malgar in i , E . Lovati 

chemical l abora tory : E . Pecchio , L . Tor to ra , O. Cadario 

a i r monitoring s ta t ions: M. Tramontana 

sampling: G. Brughera , L . Pasqual in i 

s e c r e t a r y : A. Schieppati 

The work is c a r r i e d out in a chemica l l abora tory and in a 
radioact ivi ty m e a s u r e m e n t s l abora to ry , equipped for gamma and alpha 
spec t rome t ry and low-level beta counting. 

The following r e p o r t s on the same subject have a l ready been 
published: 

CNI - 43 Misure di radioat t ivi tà ambienta le , I sp ra 1958 - 59 

CNI - 95 Misure di radioat t iv i tà ambienta le , I sp ra I960 

EUR - 223i Misure di radioat t iv i tà ambienta le , I sp ra 1961 

EUR - 48 l i Misure di radioat t ivi tà ambienta le , I sp ra 1962 

EUR - 2213e Envi ronmenta l radioact iv i ty , I sp ra 1963 

EUR - 2509e Envi ronmenta l radioact ivi ty , I sp ra 1964 

Main object of the m e a s u r e m e n t s per formed is the constant 
knowledge of the radioact ivi ty levels in the environment of the E u r a t o m 
I sp ra Es tab l i shment , in o rde r to identify and evaluate radioact ive conta
minat ions caused by the Es tab l i shment itself. 

(°) Manuscript received on April 12, I966 



The r e s u l t s obtained f rom the survei l lance p r o g r a m indica
te that , a l so for the ca lendar yea r 1965, the environmental radia t ion ex
posure for the pe r sons living in the neighbourhood of the Es tab l i shment 
was due, a lmos t exclusively, to na tura l sou rces and world-wide fallout. 

During I965 improvement of the radiological monitor ing 
p r o g r a m has ma te r i a l i zed in the following r ea l i s a t i ons : 

i) completion of the t e l emete r ing network for a i r r ad ioac t iv i -

ty; 

ii) adaptation and equipment of a vehicle as "mobi le s ta t ion" . 
This unit , in radio communicat ion with the cen t ra l l a b o r a 
to ry , is fo reseen to begin i t s activity ea r ly in 1966. The 
equipment i s conceived for m e a s u r e m e n t s of the gamma r a 
diation field, the ar t i f ic ia l contamination of a tmospher ic 
dust and the wind speed and d i rec t ion . Moreover , a lead 
shielding allows beta counting and gamma spec t rome t ry 
with a re la t ive ly low background; 

iii) ins ta l la t ion of column co l lec tors in six of the a r e a survey 
s ta t ions . 
The f i r s t and the l a s t topic a r e d i scussed m o r e extensively 
in the two following p a r a g r a p h s . 

The symbol Ci has been adopted in this r e p o r t , for the 

unity of activity (Curie) , in the place of the symbol c, used up to now. 
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1. AIR RADIOACTIVITY 

Three new stat ions became operat ional during 1965 (see map 
in F igure 12): one of these , placed on the t o r r e n t Novellino, near the fen
ce, will be equipped for the radioact ivi ty control of the water wasted f rom 
the Es tab l i shment , as this t o r r e n t is by far the main s t r e a m leaving the 
Center . The station, however , is equally used for a i r radioact ivi ty control . 

All the stat ions a r e actually connected, via telephonic cab les , 
to the building N. 51, where the group works . 

At the end of 1965 only five s ta t ions , however , were equipped 
with ins t rumen t s for the m e a s u r e m e n t (and t r ansmis s ion ) of the gamma r a 
diation field. 

During the yea r in th ree stat ions ins t rumen t s have been p la 
ced for the instantaneous m e a s u r e m e n t of the alpha and beta activity co l 
lected on continuously moving paper f i l te r . The detector of these i n s t r u 
ments cons is t s of a double sc int i l la tor (ZnS + plas t ic phosphor) coupled 
to a photomult ipl ier tube and alpha - beta pulses d i sc r imina t ion is made 
e lec t ronica l ly . Because of the fa i r ly constant r a t io between the alpha and 
beta activity due to the decay products of the na tura l ly radioact ive gases 
in a i r , the ins t rumen t s can detect re la t ive ly smal l ar t i f ic ia l contamina
t ions , which cause a change of the r a t i o . Also these data a r e t r ansmi t t ed 
to the cen t ra l r oom, where record ing is provided for all the s ignals con
verging f rom the s ta t ions , including wind speed and di rect ion f rom s t a 
tion N. 1, on the roof of the building (see F igure l ) . 

In Tables 1 to 12 a r e given the daily values of g ro s s beta r a 
dioactivity concentra t ions in each station and the daily average va lues . The 
la t t e r a r e r ep re sen t ed also in the h i s t og rams of F i g u r e s 2 and 3 . 

Radiochemical de te rmina t ions of s t ron t ium-90 , c e s ium-137 , 
plutonium-239 and gamma s p e c t r o m e t r y m e a s u r e m e n t s a r e pe r fo rmed on 
the pooled monthly samples (6 to 8 thousands cubic m e t e r s of a i r ) . The 
r e su l t s of these m e a s u r e m e n t s a r e r epor t ed in Table 13 and in the graphs 
of F igu re 4 . 

Concerning plutonium-239, the m e a s u r e m e n t s , s t a r t ed in 
I964, were continued during the las t y e a r . The samples a r e obtained by 
rad iochemica l separa t ion and e lect rodeposi t ion and a r e m e a s u r e d by a l 
pha spec t rome t ry in a F r i s h grid ionisat ion chamber (see F igu re 5). 

Monthly a i r concentra t ions down to mid I96I and technique 
detai ls may be found e l sewhere ( l ) . 
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The exposition dose , essent ia l ly due to the a rgon-41 d i s cha r 
ged f rom the stack of the I s p r a - 1 r e a c t o r and m e a s u r e d at the survey s t a 
t ions , at tained the max imum value of about 1 mR in tegra ted over the who
le y e a r . 

2. RADIOACTIVITY OF ATMOSPHERIC PRECIPITATION AND 

DEPOSITION 

Monthly samples of total (dry and wet) deposit ion a r e co l l ec -
2 

ted by s ta in less s teel pots with a total a r e a of 4 m . Gros s beta counting 
and gamma spec t rome t ry m e a s u r e m e n t s , as well as rad iochemica l d e t e r 
minat ions of s t ron t ium-90 and ces ium-137 , a r e per formed on the dry r e 
sidue obtained after evaporat ion. 

Gross beta radioact iv i ty , s t ron t ium-90 and ces ium-137 depo
sited in the l a s t yea r a r e given in Table 14, whereas the same f rom 1958 
a r e r e p r e s e n t e d in the h i s t og rams of F i g u r e s 6 to 8. The values for other 
m e a s u r e d radionucl ides a r e r epor t ed in Table 15. 

Column co l lec tors were placed, during 1965, in s ix of the 
eight s tat ions for the control of a i r radioact iv i ty . They consis t of a p la -

2 
st ic pot (0. 23 m collecting a r e a ) , connected to a f i l ter and then to an ion-
exchange column (cationic and anionic r e s i n ) . A wood housing, heated du
r ing winter months , contains the column and the f i l ter to prevent f reez ing. 
The exhausted ra in water is control led by g ro s s beta m e a s u r e m e n t s and the 
r e s i n and f i l t e r s a r e p r o c e s s e d separa te ly to get information about the f r a c 
tion of s t ron t ium-90 and ces ium-137 re ta ined by each of them. The data for 
the f i r s t months s eem to indicate that a l a rge fract ion of both radionucl ides 
may r e m a i n in the f i l ter and that the activity obtained by the whole column 
col lector i s equal or slightly lower than that col lected by the po t s . Much 
more data a r e needed, however , before drawing conclus ions . 

The fallout samples f rom May to August showed evidence for 
the p r e sence of f resh f ission products f rom the Chinese bu r s t (May 1965). 
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3 . RADIOACTIVITY OF WATERS 

Water samples a r e taken monthly in twenty- three s tat ions 
including l akes , s t r e a m s , wells and tapwater . In two stat ions of the lake 
Maggiore water i s collected also at 25 and 50 m depths , by means of a 
Nansen bot t le . F ive l i t e r samples a r e evaporated and beta counted. 
F l a m e photometr ic m e a s u r e m e n t s of po tas s ium a r e made on each sample 
to allow subtract ion of beta radioact ivi ty due to po t a s s ium-40 . In Tables 
16 to 18 a r e given the geographic coordinates of the s tat ions and the v a 
lues of beta radioact ivi ty for the lake Maggiore and for the other w a t e r s . 

La rge samples (400 - 500 l i t e r s ) a r e col lected qua r t e r ly in 
the four lakes near to the Es tab l i shment and the concentra t ions of indivi
dual radionucl ides de te rmined by gamma s p e c t r o m e t r y and rad iochemica l 
p r o c e d u r e s . 

The data obtained a r e r epor t ed in Tables 19 and 20. 
A control of sewer wa te r s within the Es tab l i shment is c a r 

r ied out through the collection of twenty-nine 100 ml s ample s , which a r e 
evaporated and counted for g ros s alpha and g ros s beta act ivi ty. 

4 . SOIL RADIOACTIVITY 

The control of soil radioact ivi ty around the Es tab l i shment i s 
per formed yea r ly by collection of samples in fourteen stat ions (see F igu
re 13) and analys is for specific rad ionuc l ides . Each sample is made up of 

2 
ten c o r e s , 10 cm in d iamete r and 10 cm deep, with a total a r e a of 780 cm . 
After mixing and sieving, the sample a r e submitted to gamma s p e c t r o m e 
t ry and p r o c e s s e d for s t ron t ium-90 and ces ium-137 de te rmina t ions . The 
1965 samples we re , m o r e o v e r , analysed for the i r na tura l radioact iv i ty 
content: i . e . rad ium-226 and thor ium-232 , bes ides po t a s s ium-40 , which 
was a l ready de te rmined rout inely . 

Natura l radioact ivi ty shows no l a rge var ia t ions among the 
different s i tes and the average concentra t ions found a r e as follows: r a 
dium-226 0.72 pC i /g , thor ium-232 10.8 p . p . m . and po tas s ium 17.4 
m g / g . The average values of the s t ron t ium-90 and ces ium-137 contamina-
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tion were 91 and 13 5 m C i / K m , respec t ive ly . The data a r e given in Tables 
21 and 22. 

During 1965 the ve r t i ca l profile of the contamination was 
studied in two s ta t ions , collecting 5 cm l aye r s down to 20 cm. The r e s u l t s 
of this m e a s u r e m e n t s a r e shown in F igure 9. It may be seen that t he re i s 
a ce r ta in difference in the profile between the two s i t e s ; however on the a-
v e r a g e , the f i r s t 10 cm layer accounts for about 80% of the s t ron t ium-90 
and about 85% of ces ium-137 found in the f i r s t 20 cm l aye r . The na tura l 
radioact ivi ty shows, as expected, no var ia t ions with depth. 

F u r t h e r detai ls on the radioact ivi ty of the soil at I sp r a may 
be found e l sewhere (2). 

5. HERBAGE RADIOACTIVITY 

Herbage is control led in six stat ions outside the Es t ab l i sh 
ment and in five stat ions within it (see maps in F igu re s 12 and 13). The 
f o r m e r , which a r e also soil sampling s ta t ions , a r e located near the fol lo
wing v i l l ages : B a r z a , Brebbia , I sp r a , Monvalle, Osmate and Taino. Sam
ples of 2 Kg f resh weight a r e collected monthly during the growing season 
(April to October) , by random cutting of s eve ra l sub - samples in different 
fields at each s i te , in o rde r to improve rep resen ta t iv i ty . The samples a r e 
dr ied and submit ted to gamma spec t rome t ry ; rad iochemica l separa t ion for 
s t ron t ium-90 and ces ium-137 a r e pe r fo rmed on ashed al iquots . Bes ides 
ca lc ium and po tas s ium concent ra t ions , de te rmined on each sample , stable 
s t ront ium also is m e a s u r e d by flame photometry on few pooled s a m p l e s . 

The data on herbage content of s t ron t ium-90 , ces ium-137 , 
ca lc ium and po tass ium a r e r epor t ed in Tables 23 to 25. 

The p r e sence of f resh f ission p roduc t s , due to the Chinese 
bu r s t , was evident in all the herbage samples collected in the months of 
May, June and July. 
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6. STRONTIUM-90 AND CESIUM-137 IN MILK 

Milk is sampled in the da i r i e s of four vi l lages (Barza , 
Brebbia , I sp ra and Osmate) and, moreove r , for compar ison pu rposes , 
in the milk supply stations of Varese and Milano at the r a t e of one l i te r 
twice a week. Gamma spec t rome t ry and rad iochemica l separa t ions a r e 
per formed on the pooled monthly s ample s . In Tables 26 to 3 1 a r e given 
the data of s t ron t ium-90 , ces ium-137 , calc ium and po tass ium concen t ra 
t ions . 

A plot of s t ron t ium-90 in the milk of the zone of I sp ra (a-
verage of the four s i tes mentioned above) and in that of Milano from I960 
through I965 is given in F igure 10. 

In F igure 11 a r e plotted the values of sodium-22 and c e 
sium-137 concentrat ion in the milk of the zone of I sp ra . The t rend for 
I965 conf i rms, for the passage of the two radionucl ides f rom fallout to 
milk, the pa t te rn found during 1963 and 1964 (3). 

7. STRONTIUM-90 AND CESIUM-137 IN FISHES 

Three biological species f rom the four lakes Maggiore, Mo
nate , Comabbio and Varese have been analysed for s t ron t ium-90 and c e 
sium-137 and the data a r e r epor t ed in Tables 32 to 35. The samples a r e 
supplied, on a quar te r ly b a s i s , d i rec t ly by the f i she r s of the lakes and 
submitted to the same p rocedure adopted for milk s ample s . As in the p r e 
ceding y e a r s , some samples were not avai lable , pa r t i cu la r ly in winter , 
owing to fishing difficulties. 

R e m a r k In this r epo r t the name "Gobio gobio" has been replaced by 
that of "Eupomotis g ibbosus" . This does not mean that the 
specimens of another biological species have been sampled, 
but me re ly that , after careful study, it appeared that the cor 
r ec t name of the species being sampled is "Eupomotis gibbo
s u s " . 
Therefore , the data of "Gobio gobio" r e f e r r e d to in the p r e 
ceding annual r e p o r t s , a r e dealing with the species "Eupomo-
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t is g ibbosus" . 

With the las t qua r t e r ly collection, two additional samples 
of " P e r c a f luviat i l i s" have been taken, one f rom the lake Maggiore and one 
f rom the lake V a r e s e . These f ishes have been divided into five p a r t s (skin, 
head, bones , musc le and intest ine) and each analysed as routine s a m p l e s . 
The data obtained a r e repor ted in Tables 36 and 37. It may be noticed that 
for this spec ies , which, among those sampled, is the mos t impor tan t f rom 
a d ie tary point of view, the edible pa r t , namely musc le , contains about 2% 
of the total s t ron t ium-90 and about 60% of the total ce s ium-137 . 

The dis t r ibut ion of the two radionucl ides within the body of 
the species cons idered is p rac t ica l ly the s a m e , despite^ the difference of a 
factor about two in the calc ium and s t ront ium concentra t ions of the l a k e s . 

More of these m e a s u r e m e n t s a r e planned in o rde r to have 
re l i ab le e s t ima tes of the s t ron t ium-90 and ces ium-137 intake by f i shery 
p roduc t s . 

8. OTHER ACTIVITIES 

a) St ront ium-90 in calf-bones 

Bone (femour) samples of ca lves , about two months old 
and milk fed, have been collected during 1965 and m e a s u r e d for s t ron 
t ium-90 content. 

S t ront ium-90 concentra t ions a r e given in Tables 38 and 
39. Data a r e in pCi /g ash, instead of pCi /g f resh weight, as in the p r e 
vious r e p o r t s , because it appears that the data on specific activity of 
ashes a r e more re l iab le than those of f resh m a t t e r . Moreover , as the 
ca lc ium concentrat ion in ashes has been found near ly constant during 1964 
and I965 (s tandard deviation of the mean about 5. 5% on eighty samples ) , 
averaging 37 0 m g / g , it has been decided to a s sume this value for the ca l 
culation of the s t ron t ium-90 activity re la t ive to ca lc ium concentra t ion and 
to pe r fo rm no more m e a s u r e m e n t s of ca lc ium in bones . 
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b) St ront ium-90 and ces ium-137 in vegetables 

Samples of soine of the vegetable species available to the 
city of Milano a r e taken fortnighthly and submitted to gamma s p e c t r o m e 
t ry m e a s u r e m e n t s . At the end of the y e a r , aliquots of the individual s a m 
ples a r e pooled together to give an year ly average for each spec i e s . Such 
pooled samples a r e p r o c e s s e d for s t ron t ium-90 and ces ium-137 d e t e r m i 
nat ions . 

The r e su l t s of the m e a s u r e m e n t s a r e r epor t ed in Table 40. 

c) S t ront ium-90 and ces ium-137 in total diet 

Between the 10 of December 1964 and the 11 of Janua
ry I965, a composi te sample of total diet was collected at the canteen of 
the Es tab l i shment , in o rde r to p r e p a r e an in t e rcompar i son sample for di
s tr ibut ion to other l a b o r a t o r i e s . The wet f resh weight of the mea l s s a m 
pled was about 135 Kg (31 Kg dry mat te r ) and the analyses were pe r fo r 
med in quintuplicate on 500 g al iquots , which fortui tously r e p r e s e n t e d 
approximately the average daily intake of an individual. 

The average concentra t ions in the dry m a t t e r , found in 
this l abora to ry , were : 

S r 9 0 Ca C s 1 3 7 K 

pCi/Kg m g / g pCi/Kg m g / g 

76.5 1.98 394 6.78 
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d) Control of liquid effluents 

During the l a s t yea r t h i r t y - t h r ee samples of p r o c e s s e d l i 
quid was tes f rom the decontaminat ion plant were analysed before d i s c h a r 
ge in the Novellino t o r r e n t . Each sample is control led by g ro s s alpha, 
g ros s beta and gamma spec t rome t ry m e a s u r e m e n t s . On year ly pooled sam
ples and, if n e c e s s a r y , a lso on pa r t i cu la r s amp le s , analyses-for specific 
radionucl ides a r e pe r fo rmed . The r e s u l t s indicate that , during 1965 the 
activity of the d ischarged was tes was due a lmos t exclusively to cobal t -60. 

In o rde r to study the re tent ion of radionucl ides by the bot
tom sediments of the Novellino t o r r e n t , samples of sand and sil t have been 
taken in some points of the w a t e r - c o u r s e during 1965. Gamma s p e c t r o m e 
t ry m e a s u r e m e n t s pe r fo rmed on these samples have shown the p r e sence 
of a smal l activity of cobal t -60 . 
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CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

Table 1 

JANUARY 1965 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3 0 

31 | 

Stat ion 1 

p C i / m 

0 .35 

0.32 

0. 19 

0 .26 

0 .42 

0 .38 

0 .42 

0 .34 

0 .30 

0 .29 

0.19 

0 .24 

Ü.30 

0.37 

0 .33 

0 .28 

0 .42 

0.39 

0.27 

0 .30 

0 .30 

0.27 

0. 19 

0. 16 

0 .31 

0 .26 

0 .26 

0. 03 

0. 02 

0. 04 ] 

0. 05 j 

Station 2 

p C i / m 

0.39 

0 .27 

0. 16 

0 .24 

0 .40 

0.32 

0.42 

0 .30 

0 .30 

0.28 

0 .20 

0.26 

0 .32 

0 .40 

0 .28 

0 .30 

0.37 

0 .44 

0 .28 

0.27 

0 .33 

0. 19 

0 .21 

0. 18 

0 .22 

0.29 

0.23 

0 .04 

0. 03 

0. 04 ! 

0. 03 ] 

Stat ion 3 

ι p C i / m 

0.39 

0.25 

0. 17 

0.27 

0 .38 

0.39 

0 .35 

0 .35 

0 .35 

0 .31 

0. 19 

0 .24 

0 .26 

0 .38 

0 .30 

0 .29 

0.42 

0.36 

0 .26 

0 .30 

0 .30 

0 .26 

0. 17 

0 .20 

0.29 

0 .30 

0.26 

0. 03 

0. 04 

0. 05 

0 .04 i 

Stat ion 4 

ι p C i / m 

0.38 

0 .25 

! 0. 13 

0 .24 

0 .35 

0.36 

0 .33 

0.32 

0 .26 

0 .31 

0. 19 

0 .23 

0 .25 

0.32 

0 .26 

0.26 

0 .40 

0.39 

0.26 

0 .30 

0 .30 

0 .24 

0. 19 

0. 18 

0 .25 

0 .24 

0.29 

0. 04 

0. 04 

0. 04 

0. 03 j 

ι Station 5 

I p C i / m 

1 0 .38 

! 0 .25 

1 0. 17 

0.28 

0.37 

0.39 

0.32 

0.33 

0 .31 

0.29 

0 .20 

0.26 

0 .30 

0 .38 

0.29 

0.28 

0.43 

0 .40 

0.27 

0 .30 

0 .32 

0.28 

0. 18 

0. 18 

0.27 

0 .30 

0 .24 

0. 02 

0. 03 

0. 04 

0 .04 

ι A v e r a g e 
valu e ., 

ρ C i / m 

0.38 

0.27 

0. 16 

0.26 

0 .38 

0.39 

0.37 

0.33 

0 .30 

0 .30 

0. 19 

0.25 

0 .29 

0.37 

0.29 

0.28 

0 .41 

0 .40 

0.27 

0 .29 

0.31 

0. 25 

0. 19 

0. 18 

0.27 

0 .28 

0.26 

0. 03 

0. 03 

0. 04 

0. 04 

P r e c i p i 
ta t ion 

m m 

0 . 8 

0 . 4 

0 . 2 

0 . 2 

4 . 0 

3. 0 

3 6 . 6 

8 . 2 

12. 6 

7 . 8 

Av. value 0. 27 
Min. va lue 0. 02 
Max. value 0. 42 
Tota l p r e c i p i t . 

0 .26 
0.03 
0 .44 

0.26 
0. 03 
0.42 

0 .25 
0 .03 
0 .40 

0.26 
0. 02 
0 .43 

0.26 
0. 03 
0 .41 

73 .8 



CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

FEBRUARY 1965 

Table 2 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 j 

19 
20 ] 
21 

22 | 
23 

24 

25 

26 

27 

28 

¡ Stat ion 1 

¡ p C i / m 

! 0 .36 
0.67 
0 .31 
0 .40 
0 .48 
0.43 
0.27 

0 .29 
0 .30 
0 .24 
0.23 
0 .26 
0.28 
0 .20 
0 .22 
0.42 
0.22 
0.28 
0 .24 
0. 18 

0. 19 
0 .34 
0 .40 
0.28 
0. 54 
0 .50 
1.38 
0.86 

Station 2 

p C i / m 

! 0 .35 
0.68 
0 .31 
0 .40 
0.47 
0 .44 
0.28 
0 .28 
0.28 
0.23 
0 .24 
0 .21 
0.27 
0 .22 
0 .21 
0.38 
0.22 
0.32 
0 .28 
0. 18 
0. 19 
0.32 
0 .35 
0 .28 
0 .60 
0. 51 
1.38 ¡ 
0 .84 ! 

¡ Stat ion 3 

¡ p C i / m 

0.36 
0 .64 
0 .32 
0 .37 
0 .48 
0 .43 
0.27 
0 .26 
0 .30 
0.22 
0.27 
0 .22 
0 .24 
0 .20 
0 .20 
0 .35 
0. 18 
0 .25 
0.28 
0. 17 
0. 17 
0 .35 
0 .35 
0.28 
0. 53 
0.46 
1.36 
0 .78 

Stat ion 4 

p C i / m 

| 0 .32 
0.66 

! 0 .31 
0.33 
0 .48 
0 .34 
0.26 
0.26 
0 .35 
0.22 
0 .33 
0. 24 
0 .26 
0 .22 
0. 18 
0 .38 
0. 20 
0 .25 
0.32 
0. 18 
0. 16 
0 .30 

0 .29 
0. 18 
0. 50 
0 .44 

! 

-

Station 5 

p C i / m 

0 .34 
0.68 
0 .34 
0.35 
0.46 
0 .40 

0.29 
0.27 
0 .34 
0 .24 
0.28 
0 .28 
0.27 
0 .24 
0 .20 
0 .40 
0.21 
0 .25 
0 .34 
0. 17 
0 .20 
0.32 
0.31 
0 .31 
0. 51 
0.48 
1.36 
0 .74 

< A v e r a g e 
1 value ~ 

p C i / m 

0 .35 
0.67 
0.32 
0.37 
0.47 
0 .41 
0.27 
0. 27 
0 .31 
0.23 
0. 27 
0 .24 
0.26 
0. 22 
0. 20 

0.39 
0.21 
0.27 

0.29 
0. 18 
0. 18 
0.33 
0 .34 
0.27 
0. 54 
0 .48 
1.37 
0 .80 

P r e c i p i 
tat ion 
m m 

0 . 4 

0 . 2 

1. o 

Av. value 0. 
Min. value 0. 
Max. value 1. 
Total p r e c i p i t . 

38 
18 
38 

0.38 
0. 18 
1.38 

0.37 
0. 17 
1.36 

0 .31 
0. 16 
0 .66 

0.38 
0. 17 
1.36 

0.38 
0. 18 
1.37 

1.6 

M e a s u r e m e n t not p e r f o r m e d . 



CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

MARCH 1965 

Table 3 

Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 i 

29 

3 0 

31 

Stat ion 1 

[ p C i / m 

0.36 

0 .05 

0.32 

0.36 

0.33 

0 .28 

0.28 

0.29 

0 .30 

0 .30 

0 .44 

0. 55 

0.56 

0 .53 

0 .34 

0.23 

0. 15 

0. 18 

0 .20 

0 .25 

0.28 

0.26 

0. 02 

0 .19 

0 .36 

0 .31 

0 .20 

0.26 

0.26 

0.29 

0 .39 

Stat ion 2 

p C i / m 

0.27 

0. 08 

0.28 

0.36 

0.46 

0.29 

0 .25 

0.3 0 

0 .31 

0.32 

0 .44 

0.56 

0. 57 

0 .60 

0.39 

0 .20 

0. 14 

0 .22 

0.22 

0 .26 

0.28 

0 .28 

0. 02 

0. 17 

0.42 

0 .30 

0 .20 

0.26 

0.26 

0 .31 ! 

0 .36 ! 

¡ Stat ion 3 

¡ p C i / m 

0.29 

0.06 

0.32 

0.36 

0.34 

0.28 

0 .24 

0 .27 

0 .28 

0.31 

0.43 

0 .51 

0.53 

0.47 

0.36 

0 .20 



0 .21 

0 .20 

0 .24 

0.28 

0 .25 

0. 03 

0. 18 

0.33 

0 .28 

0.26 

0 .20 

0.26 

0 .31 

0.33 

Station 4 

ι p C i / m 

0 .30 

0.06 

0 .28 

0.30 

0.29 

0.26 

0 .24 

0 .24 

0.28 

0 .30 

0.43 

0 .51 

0. 53 

0. 52 

0 .34 

0 .20 

0. 12 

0. 19 

0 .20 

0.26 

0.29 

0.28 

0. 03 

0. 15 

0.34 

0 .25 

0. 18 

0 .22 

0.22 

0.28 

0.33 

ι Stat ion 5 

ι p C i / m 

0 .30 

0.06 

0 .28 

0 .33 

0 .35 

0.32 

0.27 

0 .24 

0 .30 

0 .29 

0.48 

0 .51 

0 .54 

0 .58 

0 .35 

0.23 

0. 14 

0. 17 

0 .24 

0 .21 

0.29 

0 .25 

0. 02 

0. 16 

0.36 

0.26 

0 .19 

0.22 

0 .26 

0.27 

0.36 

A v e r a g e 
value , 

p C i / m 

0 .30 

0. 06 

0 .3 0 

0 .34 

0 .35 

0.29 

0.26 

0.27 

0 .29 

0 .30 

0 .44 

0 .53 

0. 55 

0 .54 

0 .36 

0 .21 

0. 14 

0. 19 

0 .21 

0 .24 

0.28 

0.26 

0. 02 

0. 17 

0 .36 

0 .28 

0 .21 

0.23 

0.25 

0.29 

0 .35 

P r e c i p i 
ta t ion 
m m 

2 0 . 4 

2 5 . 4 

4 . 2 

1.2 

1 .8 

0 . 2 

2 . 0 

0 . 8 

1 .0 

88. 0 

0 . 4 

Av. value 0. 29 
Min. value 0. 02 
Max. value 0. 56 
Tota l p r e c i p i t . 

 = M 

0 .30 0.29 
0.02 0.03 

0 .60 0.53 

î a s u r e m e n t not p e r f o r m e d . 

0.27 
0.03 

0 .53 

0 .28 
0. 02 

0 .58 

0.29 
0. 02 

0 .55 

145.4 



Table 4 

CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 j 

Av. value 
Min. va lue 
Max. value 
Total prec i ; 

ι Station 1 

p C i / m 

0.64 
0 .58 
0.58 
0 .45 
0142 
0.58 
0 .60 
0 .40 
0 .20 
0 .32 
0 .46 
0 .58 
0 .76 
0 .53 
0 .44 
0 .34 
0.74 
0.26 
0 .35 
0 .26 
0. 13 
0. 12 
0. 14 
0. 13 
0. 15 
0.22 
0 .44 
0 .38 

0.39 
0 .30 

0 .40 
0. 12 
0.76 

ait. 

ι Station 2 

: p C i / m 

0.62 
0.58 

0 .59 
0 .44 
0 .44 
0 .58 
0 .60 
0 .35 
0 .22 
0 .34 
0 .48 
0 .74 
0.68 

0.59 
0 .44 
0 .34 
0 .70 
0.27 
0.36 
0.26 
0. 10 
0. 12 
0. 14 
0. 15 
0. 15 
0 .24 
0.44 
0.46 
0 .40 
0 .33 

0 .40 
0. 10 
0 .74 

IN AIR AT ISPRA 

A P R I L 

ι Stat ion 3 

p C i / m 

0 .62 
0.52 
0 .60 
0 .41 
0.46 
0 .60 
0.62 

0 .39 
0. 18 
0 .33 
0 .44 
0. 76 
0 .78 

0.49 
0.42 
0.32 
0 .76 
0.28 
0 .33 
0 .24 
0. 14 
0. 12 
0. 14 
0. 14 
0. 14 
0 .24 
0 .46 
0.43 
0 .34 
0 .31 

0 .40 
0. 12 
0 .78 

1965 

Station 4 

p C i / m 

0.54 
0.47 
0.54 
0 .44 
0.43 

0 .49 
0 .51 
0 .31 
0. 18 

0.29 
0 .48 
1. 02 
0 .98 
0.48 
0.41 
0 .34 
0 .68 
0.26 
0 .28 
0.22 
0. 12 
0. 12 
0. 16 
0. 14 
0. 15 
0 .20 
0.42 
0.37 
0.38 
0.32 

0.39 
0. 12 
1.02 

Station 5 

p C i / m 

0 .62 
0.56 
0 .60 
0.43 
0 .45 
0. 55 
0. 54 
0 .34 
0.23 
0.34 
0.46 
1. 10 
1.28 
0.63 
0.42 
0 .34 
0 .70 
0.26 
0 .34 
0 .24 
0. 12 
0. 10 
0. 16 
0. 14 
0. 16 
0 .25 
0 .44 
0 .40 
0 .40 
0 .34 

0 .43 
0. 10 
1.28 

A v e r a g e 
value , 

p C i / m 

0 .61 
0. 54 
0. 58 
0.43 
0 .44 
0.56 
0. 57 
0.36 
0 .20 
0.32 
0 .46 
0 .84 
0 .90 
0. 54 
0.43 
0 .34 
0 .72 
0.27 
0. 33 
0 .24 
0. 12 
0. 12 
0. 15 
0. 14 
0. 15 
0 .23 
0 .44 
0 .41 
0 .38 
0.32 

0 .40 
0. 12 
0 .90 

P r e c i p i 
tat ion 
m m 

0 . 2 

1. 0 

6 . 0 

0 . 2 

8 . 4 

5 . 8 

3 . 0 

0 . 2 

0. 2 

25. 0 



CONCENTRATIONS O F GROSS BETA RADIOACTIVITY 

IN AIR A T ISPRA 

MAY 1965 

Table 5 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 ! 

25 ! 

26 ! 

27 i 

28 ! 

29 ! 

30 ! 

3 1 ! 

ι Stat ion 1 

ι p C i / m 

! 0 .42 

! 0 .34 

! 0 .35 

! 0 .25 

1 0. 13 

! 0 .40 

0 .52 

0 .40 

0 .34 

0 .96 

0 .88 

1.06 

0 .44 

0. 50 



0.56 

0 .60 

0 .53 

0 .19 

0.26 

0 .22 

0. 15 

0 .28 ! 

0 .33 i 

0 .40 

0 .44 ! 

0 .31 ¡ 

0 .19 1 

0 .68 j 

0 .42 j 

0 .30 j 

ι Stat ion 2 

ι p C i / m 

! 0.44 

', 0 .36 

! 0 .36 

! 0 .24 

1 0.16 

0 .42 

! 0 .50 

0 .43 

0.36 

0 .92 

0 .85 

0 .80 

0 .44 

0 .48 

0 .58 

0 .56 

0 .60 

0 .58 

0 .19 

0 .26 

0 .22 

0 .16 

0 .33 

2 . 5 5 

0 .36 

0 .38 ! 

0 .42 ! 

0 .22 ¡ 

0 .80 ¡ 

0 .46 ¡ 

0 .22 ! 

ι Stat ion 3 

| o 
ι p C i / m 

! 0 .43 

! 0 .29 

1 0 .35 

! 0 .27 

! 0. 12 

! 0 .44 

0 .50 

0 .44 

0 .34 

0 .94 

0 .86 

0 .74 

0 .48 

0 .44 

0. 54 

0 .58 

0 .56 

0 .54 

0 .18 

0 .26 

0 .21 

0. 15 i 

0 .28 

0 .32 

0 .60 ¡ 

0 .43 | 

0 .30 i 

0 .20 ¡ 

0 .72 j 

0 .54 j 

0 .25 ! 

ι Stat ion 4 

ι p C i / m 

1 0.39 

i 0 .30 

I 0 .27 

! 0 .28 

0. 13 

0 .44 

0 .50 

0 .40 

0 .32 

0.87 

0 .84 

0 .71 

0 .40 

0 .43 

0. 52 

0 .54 

0 .58 

0 .54 

0. 18 

0 .25 

0 .21 

0. 15 

0 .26 

0 .30 

0 .42 

0 .31 ! 

0 .28 

0. 18 i 

0 .20 j 

0 .42 j 

0 .25 j 

ι Stat ion 5 

ι p C i / m 

! 0 .42 

i 0 .33 

0 .28 

! 0 .25 

0.16 

0.42 

0 .48 

0 .39 

0.32 

0 .86 

0.88 



0 .44 

0 .45 

0 .54 

0 .54 

0 .62 

0 .54 

0 .18 

0.27 

0 .21 

0. 17 

0.32 

0 .25 

0.37 

0 .62 

0 .45 i 

0. 18 ! 

0 .24 

0 .46 i 

0 .31 i 

ι A v e r a g e 
¡ va lue , 
ι p C i / m 

i 0 .42 

0.32 

0.32 

0 .26 

0. 14 

0 .42 

0 .50 

0 .41 

0 .34 

0 .91 

0 .86 

0 .83 

0 .44 

0 .46 

0 .54 

0 .56 

0 .59 

0 .55 

0. 18 

0 .26 

0 .21 

0. 16 

0.29 

0 .75 

0.43 

0 .44 j 

0 .35 

0 .19 

0 .53 i 

0 .46 i 

0 .27 i 

! P r e c i p i 
! t a t i on 

m m 

6 . 8 

10.2 

0 . 2 

1 .6 

15.8 

1 .0 

11 .4 

0 . 2 

1 .8 

2 8 . 0 

18 .0 

0 . 4 

0 . 2 

13.6 

21 . 2 

Av. value 0. 43 
Min. value 0. 13 
Max. value 1.06 
Total p r e c i p i t . 

0 .50 
0. 16 
2. 55 

0 .43 
0. 12 
0 .94 

0.38 
0. 13 
0.87 

0 .40 
0. 16 
0 .88 

0 .43 
0. 14 
0 .91 

130.4 

= M e a s u r e m e n t not p e r f o r m e d . 



C O N C E N T R A T I O N S O F GROSS B E T A R A D I O A C T I V I T Y 

IN A I R A T I S P R A 

J U N E 1965 

T a b l e 6 

D a y 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S t a t i o n 1 

p C i / m 

0 . 3 8 

0 . 6 0 

0. 13 

0. 14 

0 . 2 8 

1 .04 

0 . 3 9 

0 . 4 6 

0 . 2 9 

0 . 8 3 

1. 02 

0 . 9 2 

0 . 7 0 

1 .34 

1 .22 

0 . 8 0 

1 .40 

1 .74 

1 .70 

1 .30 

1 .48 

1 .68 

1 .62 

1 .60 

1 .20 

0 . 8 5 

0 . 6 4 

0 . 6 2 

0 . 9 5 

0 . 8 6 

S t a t i o n 2 

p C i / m 

0 . 3 3 

0 . 4 6 

0 . 12 

0 . 0 9 

0 . 2 6 

0 . 4 9 

0 . 4 1 

0 . 3 5 

0 . 2 7 

0 . 5 0 

1 .02 

0 . 9 4 

0 . 7 2 

1. 10 

0 . 9 2 

0 . 7 7 

1 .37 

1 .60 

1 .54 

1 .24 

1 .42 

1 .56 

1 .64 

1 .64 

1 .26 

0 . 8 0 

0 . 6 2 

0 . 5 9 

0 . 9 3 

0 . 8 0 

S t a t i o n 3 

p C i / m 

0 . 4 0 

0 . 5 6 

0. 12 

0. 13 

0 . 2 4 

0 . 4 6 

0 . 5 0 

0 . 5 1 

0 . 2 3 

0 . 5 2 

0 . 9 0 

1. 05 

0 . 7 6 

1. 00 

0 . 8 0 

0 . 7 4 

1 .27 

1 .60 

1 .46 

1 .40 

1 .47 

1 .66 

1 .70 

1 .46 

1 .20 

0 . 8 8 

0 . 6 0 

0 . 5 3 

0 . 9 4 

0 . 8 6 

S t a t i o n 4 

p C i / m 

0 . 4 0 

0 . 5 6 

0 . 1 0 

0 . 1 0 

0 . 2 7 

0 . 4 0 

0 . 3 8 

0 . 3 0 

0. 56 

0 . 52 

0 . 9 2 

0 . 9 0 

0 . 6 0 

1. 00 

0 . 8 0 

0 . 7 8 

1. 16 

1 .46 

1 .40 

1. 20 

1.3 0 

1. 58 

1 .60 

1 .40 

1. 10 

0 . 8 4 

0 . 6 2 

0 . 5 6 

0 . 8 5 

0 , 8 0 

S t a t i o n 5 

p C i / m 

0 . 3 6 

0. 50 

0. 11 

0. 18 

0. 28 

0 . 3 8 

0. 50 

0 . 3 5 

0. 28 

0 . 6 2 

1. 00 

0. 92 

0. 56 

1. 08 

1. 00 

0 . 9 0 

1 .27 

1 .53 

1 .40 

1 .30 

1 .42 

1 .64 

1 .64 

1 .34 

1 .26 

0 . 9 2 

0 . 6 6 

0. 58 

0 . 9 3 

0. CO 

A v e r a g e 
v a l u e , 
p C i / m 

0 . 3 7 

0 . 54 

0. 12 

0. 13 

0 . 2 7 

0. 55 

0 . 4 4 

0 . 3 9 

0 . 3 3 

0. 60 

0 . 9 7 

0 . 9 5 

0 . 6 7 

1. 10 

0 . 9 5 

o.eo 
1.29 

1. 59 

1. 50 

1 .29 

1 .42 

1 .62 

1 .64 

1 .49 
1 .20 

0 . 8 6 

0. 63 

0 . 5 8 

0 . 9 2 

0 . 8 2 

P r e c i p i 
t a t i o n 
m m 

0 . 8 

4 . 2 

1 6 . 8 

2 . 6 

3 . 6 

3 . 4 

2 3 . 0 

2 0 . 0 

0 . 4 

0 . 2 

3 . 8 

2 . 2 

1. 2 

0 . 2 

0 . 2 

A v . v a l u e 
M i n . v a l u e 

0 . 9 4 
0. 13 

M a x . v a l u e 1. 74 
T o t a l p r e c i p i t . 

0 . 8 7 
0 . 0 9 
1 .64 

0 . 8 7 
0. 12 
1 .70 

0. 82 
0. 10 
1 .60 

0. S6 
0. 11 
1 .64 

0 . 8 7 
0. 12 
1 .64 

82. 6 



Table 7 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

JULY 1965 

Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 j 
24 

25 j 
26 

27 j 
28 j 

29 j 
30 | 
31 j 

ι Stat ion 1 

j p C i / m 

| 0 .36 
0.42 

0.49 
0 .35 
1. 10 

0 .91 
0 .80 
0.32 
0. 52 
0 .63 
0. 57 
0.56 
0 .62 
0 .64 
0 .68 

0.39 
0.26 
0 .36 

0.39 
0 .24 
0.27 
0. 15 
0.09 
0. 12 
0. 12 
0 .40 
0 .31 
0.32 j 
0 .34 j 
0 .34 j 
0 .34 j 

ι Stat ion 2 

ι p C i / m 

j 0 .30 
| 0.37 

0 .55 
0.32 
1.02 
0 .90 
0 .71 
0 .34 
0 .50 
0.57 
0.53 
0 .56 
0 .62 
0 .60 
0 .66 
0 .38 
0.27 
0 .34 
0 .34 
0 .24 
0 .25 
0. 14 
0.07 
0. 12 
0. 10 
0 .42 
0.36 
0 .30 ; 
0 .36 
0.36 | 
0 .28 j 

ι Stat ion 3 

ι p C i / m 

j 0 .30 

| 0 .39 
0.47 
0.36 
0.98 
0 .88 
0 .70 
0.32 
0.46 
0 .64 
0.53 
0. 58 
0 .64 
0 .60 
0.62 
0.42 
0.26 
0 .34 
0.32 
0.26 
0 .23 
0. 14 
0. 08 
0. 12 
0. 10 
0.42 
0 .26 
0 .30 j 
0 .33 ; 
0 .34 j 
0 .31 j 

ι Station 4 

ι p C i / m 

0.26 
0 .40 
0.46 
0 .38 
0 .90 
0.76 
0 .70 

0.29 
0 .44 
0 .64 
0. 51 
0. 54 
0 .60 
0 .60 
0.63 
0 .40 
0 .24 
0 .30 
0 .3 5 
0 .26 
0 .21 
0. 14 
0 .06 
0. 10 
0. 12 
0 .34 
0.3 0 
0 .27 
0 .28 | 

] 

0.34 | 

ι Stat ion 5 

ι p C i / m 

j 0 .32 

0 .39 
0.46 
0 .38 
0 .88 
0 .78 
0.72 
0.33 
0. 52 
0 .65 
0. 54 
0. 50 
0 .66 
0.67 
0.66 
0 .40 
0 .24 
0 .31 
0 .38 
0.22 
0.22 
0. 15 
0. 08 
0. 12 
0. 11 
0.38 
0 .26 
0.32 
0 .34 
0 .31 
0.33 

A v e r a g e 
va lue 

ι p C i / m 

0 .31 

0.39 
0.49 
0.36 
0 .98 
0 .85 
0.73 
0.32 

0.49 
0.63 
0. 54 
0 .55 
0.63 
0.62 
0 .65 
0 .40 
0 .25 
0 .33 
0 .36 
0 .24 
0 .24 
0. 14 
0 .08 
0. 12 
0. 11 

0.39 
0 .30 
0 .30 
0.33 
0 .34 
0.32 

P r e c i p i 
tat ion 
m m 

17 .0 
0 . 4 

1 .4 

3 . 4 

0 . 2 

3 . 4 

0 . 2 

0 . 2 

0 . 2 

4 8 . 8 
1.0 

23 .6 

2 6 . 8 

Av. value 0. 43 
Min. value 0. 09 
Max. value 1.10 
Total p r e c i p i t . 

0 .41 
0. 07 
1. 02 

0 .41 
0. 08 
0 .98 

0.39 
0. 06 
0.90 

M e a s u r e m e n t not p e r f o r m e d . 

0 .41 
0. 08 
0 .88 

0 .41 
0. 08 
0.98 

126.6 



Table 8 
CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

AUGUST 1965 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Stat ion 1 

p C i / m 

0. 19 
0 .14 
0. 17 
0 .24 
0 .24 
0 .23 
0 .26 

0.29 
0.32 
0 .22 
0.22 
0 .24 
0. 19 
0. 17 
0. 14 
0. 16 
0. 14 
0. 10 
0. 18 
0. 19 
0. 17 
0. 18 
0. 12 
0. 14 
0. 19 
0 .25 
0. 18 
0. 16 
0. 16 
0. 13 
0. 10 

ι Stat ion 2 

: p C i / m 

0.16 
0. 15 
0. 15 
0 .25 
0.23 
0 .21 
0.27 
0 .28 
0 .31 
0 .21 
0 .20 
0 .21 
0. 17 
0. 16 
0. 16 
0. 18 
0. 14 
0. 14 
0. 17 
0. 17 
0. 16 
0. 16 
0. 12 
0. 14 
0. 19 
0 .20 
0. 17 
0. 17 
0. 16 
0. 16 
0 .08 

Stat ion 3 

p C i / m 

0.19 
0. 11 
0. 15 
0. 21 
0. 21 
0 . 2 4 
0 .23 

0 .29 
0 .31 
0 .21 
0 .20 
0 .20 
0. 18 
0. 17 
0. 16 
0. 19 
0. 13 
0. 13 
0. 16 
0. 16 
0. 16 
0. 13 
0. 12 
0. 17 
0. 16 
0 .20 
0. 18 
0. 16 
0. 16 
0. 13 
0 .08 

Stat ion 4 

p C i / m 

0. 16 

0. 15 
0. 15 
0 .21 
0. 12 
0. 21 
0 .21 
0 .28 
0 .28 
0 .21 

0. 19 
0 .23 
0. 19 
0. 15 
0. 16 
0. 15 
0. 15 
0. 14 
0. 15 
0. 19 
0. 18 
0. 15 
0. 15 
0 .22 
0. 15 
0. 18 
0. 14 
0. 14 
0. 14 
0. 13 
0. 08 

Stat ion 5 

p C i / m 

0. 18 

0. 15 
0. 14 
0. 19 
0.22 
0 .25 
0 .25 
0 .28 

0.29 
0 .25 
0 .22 
0.22 
0 .20 
0. 13 
0. 12 
0. 16 
0. 14 
0. 14 
0. 14 
0. 18 
0 .20 
0. 14 
0. 10 
0. 15 
0. 18 
0 .20 
0. 13 
0. 16 
0. 16 
0. 16 
0. 08 

A v e r a g e 
value , 

p C i / m 

0. 18 
0. 14 
0. 15 
0 .22 
0 .20 
0. 23 
0 .24 
0. 28 
0 .30 
0.22 
0 .21 
0. 22 

0. 19 
0. 16 
0. 15 
0. 17 
0. 14 
0. 13 
0. 16 
0. 18 
0. 17 
0. 15 
0. 12 
0. 16 
0. 17 
0. 21 
0. 16 
0. 16 
0. 16 
0. 14 
0 .08 

P r e c i p i 
ta t ion 
m m 

5 . 4 

0 . 2 

0. 2 

0 . 4 

15.8 
0 . 2 

8. 0 
3 . 2 

10. 0 

0 . 4 

14.4 
4 6 . 4 

7 . 2 

0 . 2 

0. 2 

1. o 
19. 6 

Av. value 0.19 0 .18 0 .18 0.17 0 .18 0 .18 
Min. value 0 .10 0 .08 0 .08 0 .08 0 .08 0 .08 
Max. value 0.32 0 .31 0 .31 0 .28 0.29 0 .3 0 
Total p r e c i p i t . 132.8 



Table 9 

CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 

28 j 

29 

30 j 

Av. value 
Min. value 
Aiax. value 
Tota l p r e c i p 

ι Stat ion 1 

ι p C i / m 

0 .04 
0 .10 
0 .04 
0 .06 
0. 03 
0 .09 
0. 16 
0. 12 
0. 10 
0 .05 
0. 05 
0 .04 
0. 06 
0. 07 
0 .09 
0 .09 
0. 10 
0. 13 
0. 14 

0 .19 
0 .23 
0 .20 
0 .20 
0. 16 
0. 16 
0. 14 
0. 06 
0. 01 j 
0. 07 j 
0 .04 

0. 10 
0 .01 
0.23 

i t . 

ι Stat ion 2 

ι p C i / m 

0. 07 
0. 06 
0 .04 
0 .05 
0 .03 
0. 08 
0. 13 
0. 11 
0. 10 
0 .07 
0. 05 
0. 04 
0.06 
0 .08 
0 .09 
0. 10 
0 .11 
0. 12 
0. 14 
0. 15 
0 .23 
0. 19 
0. 19 
0. 19 
0. 17 
0. 12 
0. 06 
0. 05 
0. 08 
0. 03 

0. 10 
0. 03 
0.23 

IN AIR AT ISPRA 

S E P T E M B E R 1965 

ι Stat ion 3 

ι p C i / m 

0 .04 
0 .06 
0. 03 
0 .05 
0 .05 
0. 06 
0. 12 
0. 14 
0. 10 
0. 08 
0. 06 
0. 04 
0. 05 
0. 10 
0. 05 
0 .09 
0 .09 
0. 10 
0. 16 
0. 15 
0 .20 
0 .20 

0. 19 
0. 17 
0. 15 
0. 15 
0. 06 
0. 04 
0. 05 
0. 01 

0 .09 
0. 01 
0 .20 

t Stat ion 4 

ι p C i / m 

0 .04 
0.07 
0 .05 
0. 05 
0 .03 
0. 08 
0. 12 
0. 10 
0 .09 
0. 04 
0. 07 
0. 04 
0 .06 
0. 08 
0.06 
0.07 
0 .11 
0. 13 
0. 14 
0. 15 
0 .20 
0. 19 
0. 14 
0. 15 
0. 15 
0. 16 
0. 07 
0. 05 
0. 04 ; 
0. 02 

0 .09 
0. 02 
0 .20 

ι Stat ion 5 

p C i / m 

0.04 
-

0 .04 
0 .08 
0 .02 
0. 08 
0. 12 
0. 10 
0. 09 
0. 06 
0. 06 
0. 04 
0. 07 
0. 08 
0.09 
0 .09 
0.09 
0. 13 
0. 14 
0. 16 
0. 18 
0. 17 
0 .20 
0. 15 
0. 17 
0. 16 
0. 06 
0. 03 
0. 04 
0. 02 

0. 10 
0. 02 
0 .20 

ι A v e r a g e 
value , 
p C i / m 

0 .05 
0.07 
0. 04 
0. 06 
0. 03 
0. 08 
0. 13 
0 .11 
0. 10 
0.06 
0. 06 
0. 04 
0. 06 
0. 08 
0. 08 
0 .09 
0. 10 
0. 12 
0. 14 
0. 16 
0 .21 
0. 19 
0. 18 
0. 16 
0. 16 
0. 15 

0.06 
0. 04 
0. 06 
0 .02 

0. 10 
0. 02 
0 .21 

P r e c i p i 
ta t ion 
m m 

2 5 . 0 
4 7 . 8 

1.0 

21 .2 
0 . 2 

0 . 2 

4 7 . 6 
4 . 6 

0 . 2 

2 1 . 0 
0 . 2 

0 . 2 

0 . 2 

0 . 2 

1.6 

2 . 8 

0 . 2 

0 . 2 

0 . 2 

1 .4 

51 .2 
27 .2 
21 .4 
2 0 . 8 
71 .2 

367 .8 

Measurement not performed. 



CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

OCTOBER 1965 

Table 10 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 ! 

S t a t i o n 1 

¡ p C i / m 

0 . 01 

0 . 0 7 

0. 15 

0. 22 

0 . 2 3 

0. 17 

0. 15 

0. 17 

0. 17 

0. 15 

0 . 15 

0. 17 

0 . 15 

0 . 12 

0. 14 

0. 17 

0. 18 

0 . 12 

0. 18 

0 . 13 

0 . 15 

0 . 08 

0. 10 

0. 16 

0. 16 

0 . 2 5 

0. 12 

0. 14 

0. 11 

0 . 14 

0. 12 

¡ S t a t i o n 2 

¡ p C i / m 

0 . 0 3 

0 . 0 5 

0 . 13 

0. 16 

0 . 2 0 

0. 17 

0 . 18 

0. 19 

0. 15 

0. 17 

0. 12 

0. 14 

0 . 13 

0. 08 

0 . 13 

0. 18 

0 . 18 

0. 14 

0. 15 

0 . 19 

0. 16 

0 . 07 

0. 08 

0. 17 

0. 18 

0 . 3 1 

0. 14 

0 . 14 

0 . 15 

0 . 12 

0 . 12 

S t a t i o n 3 

p C i / m 

0. 02 

0. 07 

0. 14 

0. 17 

0 . 2 4 

0. 17 

0. 19 

0. 18 

0. 15 

0. 15 

0. 15 

0. 14 

0 . 13 

0 . 0 9 

0 . 14 

0 . 18 

0 . 18 

0 . 10 

0 . 18 

0. 19 

0. 11 

0. 09 

0. 09 

0. 15 

0 . 18 

0 . 2 9 

0. 13 

0 . 16 

0 . 14 

0 . 12 

0. 12 

S t a t i o n 4 

p C i / m 

0. 03 

0. 06 

0. 12 

0. 19 

0. 18 

0. 12 

0. 13 

0 . 13 

0. 16 

0 . 16 

0 . 0 9 

0 . 12 

0. 10 

0. 10 

0. 12 

0 . 16 

0. 16 

0 . 12 

0 . 13 

0. 14 

0. 14 

0 . 08 

0. 06 

0. 15 

0. 20 

0 . 3 8 

0. 12 

0. 11 

0. 13 

0. 14 

0 . 14 

S t a t i o n 5 

p C i / m 

0 . 01 

0. 09 

0. 17 

0 . 2 0 

0. 19 

0. 17 

0 . 11 

0 . 17 

0. 14 

0. 16 

0. 14 

0. 11 

0. 12 

0 . 11 

0 . 12 

0. 18 

0. 14 

0 . 12 

0. 12 

0 . 17 

0. 12 

0 . 10 

0. 13 

0 . 16 

0 . 20 

0 . 4 2 

0 . 16 

0 . 14 

0. 14 

0 . 14 

0 . 14 

A v e r a g e 
v a l u e , 
p C i / m 

0 . 02 

0. 07 

0. 14 

0. 19 

0 . 2 1 

0. 16 

0. 15 

0. 17 

0 . 15 

0. 16 

0 . 13 

0 . 14 

0. 13 

0. 10 

0 . 13 

0. 17 

0 . 17 

0. 12 

0. 15 

0. 16 

0. 14 

0. 08 

0. 09 

0. 16 

0. 18 

0 . 3 3 

0. 13 

0 . 14 

0 . 13 

0. 13 

0. 13 

P r e c i p i 
t a t i o n 

m m 

7 1 . 6 

0 . 2 

0 . 2 

0. 2 

0 . 2 

0 . 2 

0 . 2 

1.6 

0. 2 

0 . 4 

0 . 2 

0 . 2 

0 . 2 

0 . 2 

0 . 4 

0 . 2 

0 . 2 

0 . 4 

0 . 2 

A v . v a l u e 0. 14 
M i n . v a l u e 0. 01 
M a x . v a l u e 0 . 2 5 
T o t a l p r e c i p i t . 

0 . 15 
0 . 03 
0 . 3 1 

0 . 15 
0 . 02 
0 . 2 9 

0. 13 
0 . 03 
0 . 3 8 

0. 15 
0. 01 
0 . 4 2 

0. 14 
0. 02 
0 . 3 3 

77 .2 



CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

NOVEMBER 1965 

Table 11 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

ι Station 1 

ι p C i / m 

0. 12 
0. 13 
0 .11 
0 .06 
0 .03 
0 .03 
0. 06 
0. 08 
0 .09 
0.06 
0 .06 
0. 03 
0 .04 
0. 12 
0. 10 
0. 10 
0.08 
0 .04 
0. 07 
0.06 
0. 04 
0 .04 
0 .09 
0. 12 
0. 11 
0 .11 
0. 07 
0. 10 
0. 06 
0. 08 

ι Station 2 

ι p C i / m 

j 0. 14 
! 0.12 

0. 10 
0.07 
0 .05 
0 .05 

1 0 .05 
0. 08 
0.09 

. 0 .03 
0 .06 
0 .05 
0 .05 
0. 12 
0. 11 
0. 12 
0 .08 
0.07 
0. 04 
0.06 
0. 04 
0. 06 
0.07 
0. 08 
0. 10 
0. 14 
0.09 
0. 10 
0. 05 
0 .08 

ι Station 3 

ι p C i / m 

! 0. 15 
0. 10 
0 .08 
0.07 
0.03 
0 .05 
0. 04 
0.07 
0. 10 
0.03 
0 .04 
0. 03 
0. 04 
0. 10 
0. 11 
0 .10 
0 .08 
0.06 
0.06 
0 .04 
0 .03 
0.06 
0.07 
0. 06 
0. 13 
0. 10 
0. 07 
0. 10 
0.07 
0 .08 

Station 4 

ι p C i / m 

0. 12 
0. 11 
0 .08 
0.07 
0 .04 
0 .04 
0 .06 
0. 08 
0.07 
0 .05 
0 .04 
0 .03 
0.06 
0. 14 
0. 12 
0. 10 
0. 08 
0.07 
0 .04 
0 .06 
0 .04 
0 .05 
0 .08 
0.06 
0. 10 
0. 14 
0.07 
0. 08 
0. 06 
0.07 

ι Station 5 

p C i / m 

0. 12 
0. 12 
0. 10 
0.07 
0.03 
0 .03 
0. 04 
0 .08 
0.07 
0.06 
0 .05 
0 .04 
0 .04 
0. 12 
0. 11 
0. 10 
0.07 
0.06 
0 .04 
0.06 
0. 03 
0. 03 
0. 10 
0. 06 
0. 10 
0. 12 

0.09 
0 .08 
0. 05 
0. 10 

I 
Average 

value _ 
ι p C i / m 

0. 13 
0. 12 
0 .09 
0. 07 
0. 04' 
0 .04 
0. 05 
0 .08 
0 .08 
0.05 
0. 05 
0 .04 
0 .05 
0. 12 
0. 11 
0. 10 
0. 08 
0. 06 
0 .05 
0. 06 
0. 04 
0. 05 
0. 08 
0. 08 
0. 11 
0. 12 
0. 08 
0 .09 
0. 06 
0. 08 

I 
P r e c i p i 

ta t ion 
m m 

0 . 2 

0 . 2 

1 .0 

11.6 
8 . 2 

0 . 2 

1 .0 

28 .2 
0 . 2 

14.8 
0 . 2 

0 . 2 

11 .0 

5 . 0 

10.2 
11.6 

1.2 

4 . 2 

Av. value 0. 08 0. 08 0. 07 0. 07 0. 07 
Min. va lue 0.03 0.03 0.03 0.03 0 .03 
Max. value 0.13 0 .14 0 .15 0 .14 0.12 
Total p r e c i p i t . 

0. 08 
0 .04 
0. 13 

109.2 



CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

IN AIR AT ISPRA 

DECEMBER 1965 

Table 12 

D a y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 j 

24 j 

25 

26 

27 | 

28 | 

29 

30 j 

31 | 

ι Stat ion 1 

ι p C i / m 

0 .05 

0.08 

0. 10 

0 .09 

0 .09 

0 .09 

0 .08 

0 .08 

0. 10 

0. 13 

0 .06 

0. 12 

0. 14 

0. 13 

0. 17 

0. 17 

0. 17 

0. 18 

0. 16 

0. 18 

0. 10 

0.16 

0. 12 

0. 16 j 

0. 12 j 

0 .08 | 

0.07 | 

0 .08 j 

0 .05 j 

0.07 | 

0. 14 | 

ι Stat ion 2 

ι p C i / m 

| 0 .07 

Í 0. 12 

0. 15 

0. 12 

0 .08 

0 .08 

0 .09 

0 .05 

0. 10 

0. 14 

0 .06 

0. 13 

0. 12 

0. 15 

0. 17 

0. 18 

0 .22 

0. 16 

0. 15 

0. 17 

0. 11 

0. 14 

0 .19 

0. 14 

0. 07 j 

0. 10 

0.06 

0 .04 

0 .04 ! 

0. 12 

0. 12 j 

ι Stat ion 3 

ι p C i / m 

| 0 .08 

Í 0. 12 

0. 11 

0. 11 

0. 10 

0. 10 

0.09 

0 .05 

0. 11 

0. 13 

0 .05 

0. 12 

0. 11 

0. 13 

0 .16 

0. 18 

0 .19 

0. 16 

0. 17 

0 .20 

0. 10 

0. 15 

0. 16 

0. 14 

0 .08 j 

0 .08 

0 .08 ] 

0. 04 | 

0. 08 

0. 08 

0. 12 

ι Stat ion 4 

ι p C i / m 

' 0 .06 

0. 11 

0. 12 

0. 11 

0 .08 

0. 10 

0 .11 

0 .06 

0. 12 

0. 12 

0.06 

0. 10 

0 .08 

0. 11 

0. 16 

0 .20 

0.23 

0.16 

0 .18 

0 .16 

0. 12 

0. 14 

0 .16 

0. 14 

0. 10 

0 .09 

0 .06 

0 .05 

0 .04 

0. 10 

0 .25 ¡ 

ι Station 5 

ι p C i / m 

' 0. 10 

0 .12 

0 .14 

0 .10 

0.10 

0 .12 

0 .09 

0 .04 

0. 13 

0. 10 

0 .06 

0.12 

0 .08 

0. 12 

0. 18 

0. 16 

0. 16 

0. 15 

0. 18 

0 .24 

0. 12 

0. 14 

0. 18 

0. 16 ; 

0 .11 

0. 08 

0.06 

0.03 

0 .06 

0. 10 

0.22 

ι A v e r a g e 
ι valu ε
ι p C i / m 

0.07 

0. 11 

0. 12 

0. 11 

0 .09 

0. 10 

0 .09 

0 .06 

0. 11 

0. 12 

0 .06 

0. 12 

0. 11 

0. 13 

0. 17 

0. 18 

0 .19 

0. 16 

0. 17 

0. 19 

0. 11 

0. 15 

0 .16 

0. 15 

0. 10 

0.09 

0.07 j 

0 .05 

0 .05 ί 
0 .09 
0. 17 

P r e c i p i 
ta t ion 
m m 

0 . 6 

1 .2 

0 . 2 

3 . 2 

2 . 2 

0 . 2 

0 . 6 

0 . 4 

11.2 

Av. value 0. 11 
Min .va lue 0, 05 
Max. value 0. 18 
Total p r e c i p i t . 

0. 12 
0. 04 
0 .22 

0. 12 
0. 04 
0 .20 

0. 12 
0. 04 
0.23 

0. 12 
0 .03 
0 .24 

0. 12 
0 .05 
0.19 

19.8 



MONTHLY CONCENTRATIONS OF RADIONUCLIDES IN AIR (pCi /m ) 

1965 

Month 

January 
F e b r u a r y 
March 
Apr i l 
May 
June 
July 
August 
September 
October 
November 
December 

Gros s beta 

0.26 
0.38 
0.29 
0.40 
0.43 
0.87 
0.41 
0. 18 
0. 10 
0. 14 
0.08 
0. 12 

Sr9° 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
0. 

0. 

0. 

0. 

0. 

009 
016 

012 

019 
018 

018 

017 

009 
005 

006 

003 

004 

n 137 Cs 

0.014 
0. 023 
0.020 
0. 028 
0.029 
0.028 
0. 024 
0. 013 
0.008 
0. 009 
0. 004 
0. 005 

P u 2 3 9 

2. 1 
3 . 1 

2 . 6 

4 . 0 

5 . 5 

3 . 5 
2 . 8 

1.9 
0.93 
1.3 

0.55 
0.73 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

io"4 

io"4 

i o - 4 

io"4 

io"4 

io"4 

i o - 4 

io"4 

io"4 

IO"4 

IO"4 

io"4 

Η 
υ-

LO 



GROSS BETA RADIOACTIVITY, STRONTIUM-90 AND CESIUM-137 IN FALLOUT 

Month 

J a n u a r y 
F e b r u a r y 
M a r c h 
A p r i l 
M a y 

June 
July 
August 
Sep t ember 
October 
November 
D e c e m b e r 

T o t a l 

G r o s s ' 

m C i / K m 

7 . 3 

1 .5 

10. 5 
5 . 3 

2 9 . 0 
16. 0 

9 . 2 

5 . 9 

9. 1 
2 . 4 

1.9 

0.79 

beta 

(*) 

K equivalent 

_. / „ 2(*k) mCi /Km N 

7. 1 
1.4 

9 . 8 

5 . 2 

24. 0 
14. 0 

8 . 6 

5 . 6 

8 . 9 

2 . 3 

1.8 

0.78 

p c ¡ A W 

99 
9 4 0 

72 

2 1 0 

2 2 0 

190 

73 

4 4 

25 

3 1 

17 

4 0 

1965 

S t ron t i um-90 

m C i / K m 

0.59 
0 .09 
0 .78 
0.43 
1.4 

0 .85 
0 .90 

0.69 
1.1 
0 .21 
0. 17 
0. 08 

17.29 

pCi /1 

8 . 0 

56.3 
5 . 4 

17.2 
10.7 
10.3 

7 . 1 

5 . 2 

3 . 0 

2 . 7 

1.6 

4 . 0 

Ces ium-

m C i / K m 

0 .89 
0. 15 
1.3 

0.70 
2 . 0 

1.2 

1.3 

1 .1 

1.7 

0.3 5 
0 .25 
0 .13 

1 1 . 07 

137 

pCi /1 

12 .1 
9 3 . 8 

8 . 9 
2 8 . 0 
15.3 
14. 5 
10.3 

8 . 3 

4 . 6 

4 . 5 

2 . 3 

6 . 6 

P r e c i p i t a t i o n 

m m 

7 3 . 8 
1.6 

145.4 
2 5 . 0 

130.4 
82 .6 

126.6 
132.8 
367 .8 

7 7 . 2 
109.2 

19 .8 

1 2 9 2 . 2 

Day 

p r e c 

with 

ip i ta t ion 

10 

3 

9 

7 

15 

13 

11 

12 

16 

3 

14 

9 

(*) = Values in this column are extrapolated to last day of collection month. 
(±i) = Values in this column are extrapolated to midpoint of next month. 



RADIONUCLIDES IN FALLOUT 

( m C i / K m 2 ) * 

1965 

Month 

January 
F e b r u a r y 
March 
Apr i l 
May 
June 
July 
August 
September 
October 
November 
December 

τ , 1 0 6 Ru 

0.94 
0.23 
1.3 
0.88 
2 . 4 

1.8 

1.2 

1. 1 
1.7 

0.29 
0.20 
0. 10 

54 Mn 

0.27 
0.04 
0.32 
0.20 
0.56 
0.31 
0.31 
0. 18 
0.29 
0.06 
0.05 
0.02 

s b 1 2 5 

0.40 
0.05 
0.40 
0.29 
0.87 
0.54 
0.64 
0.38 
0.78 
0. 15 
0. 12 

0. 05 

„ 144 Ce 

3 . 6 
0.68 
4 . 1 

2 . 5 

7 . 0 

3 . 7 
4 . 2 

2 . 2 

2 . 8 

0.80 
0.47 
0.27 

*; = Values a r e extrapolated to l a s t day of collection month. 

LP 



Table 16 

GEOGRAPHIC COORDINATES OF-WATER SAMPLING POINTS 

N a m e of s i t e 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

Ρ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

L a k e s 

M a g g i o r e C e n t e r of the L a k e 
M a g g i o r e Zenna 
M a g g i o r e S a s s o Ga l l e t t o 
M a g g i o r e L a v e n o 
M a g g i o r e I s p r a 
M a g g i o r e Ses to Ca lende 
M a g g i o r e Acque N e r e Mouth 
M a g g i o r e Ranco 
M a g g i o r e Baveno 

Monate 
V a r e s e 
C o m a b b i o 

R i v e r e 

Acque N e r e I 
Acque N e r e Π 
T r e s a 
B o e s i o 
T o c e 
Novel l ino 

Dr inkab l e W a t e r s 

F a r m . Vic ina 
F a r m C a s e l l o 
F a r m G a b r i e l l a 
F o n t a n o n e 
Rocco lo 

La t i t ude Ν 

4 5 ' 54' 
46* 06 ' 
4 5 ' 55 ' 
4 5 ' 54' 
4 5 ' 4 8 ' 
4 5 ' 4 3 ' 

45* 4 9 ' 
4 5 ' 4 8 ' 
4 5 ' 54' 

45* 4 8 ' 

45* 4 9 ' 
45* 4 6 ' 

45* 4 9 ' 
45* 4 8 ' 
45* 59' 
4 5 ' 54' 
4 5 · 55 ' 
45* 49 ' 

4 5 · 4 8 ' 
4 5 · 4 8 ' 
4 5 ' 4 8 ' 
45* 4 8 ' 
45* 4 8 ' 

2 6 " 

0 0 " 

4 0 " 

2 6 " 

5 0 " 

2 2 " 

3 3 " 

0 6 " 

3 0 " 

0 7 " 

0 0 " 

4 8 " 

3 0 " 

5 0 " 

4 0 " 

2 0 " 

5 8 " 

0 0 " 

3 5 " 

4 0 " 

1 0 " 

0 6 " 

1 1 " 

Longi tude E 
(Greenwich) 

8 · 

8 ' 

8* 

8* 

8* 

8* 

8 ' 

8 ' 

8* 

8 ' 

8* 

8 ' 

8 ' 

8 ' 

8* 

8* 

8 ' 

8 · 

8 · 

8 ' 

8 ' 

8 ' 

8 ' 

3 4 ' 

4 4 ' 

3 7 ' 

37« 

3 6 ' 

3 7 ' 

3 7 ' 
3 3 ' 

3 0 ' 

3 8 ' 

4 3 ' 

4 1 ' 

3 7 ' 

3 8 ' 

4 4 ' 

3 7 ' 

2 9 ' 

3 7 ' 

3 7 ' 

37« 

3 6 ' 

3 7 ' 

3 7 ' 

3 1 " 

1 0 " 

5 3 " 

0 0 " 

2 5 " 

3 6 " 

2 3 " 

0 8 " 

3 0 " 

5 5 " 

0 8 " 

3 8 " 

2 3 " 

2 8 " 

0 0 " 

3 0 " 

3 9 " 

2 5 " 

13" 

1 0 " 

3 0 " 

4 0 " 

3 6 " 

Altitude 
a. a. 1. (m) 

193 

193 

193 

193 

193 

193 

193 

193 

193 

266 

2 3 8 

2 4 3 

194 

2 0 7 

2 0 0 

2 0 0 

4 3 3 

2 0 0 

2 1 3 

2 1 3 

2 1 6 

23 0 
2 4 7 



BETA RADIOACTIVITY SUBTRACTED POTASSIUM-40 IN THE WATER OF THE LAKE "MAGGIORE" 

pCi /1 

1965 

Sampling point 

P I 

P I 

P I 

P 2 

P 3 

P 4 

P 5 

P 6 

P7 

P 8 

P 8 

P 8 

P 9 

Center of the lake (surface) 
Center of the lake m 25 
Center of the lake m 50 
Zenna (surface) 
Sas so Gal le t to " 
Laveno " 
P o r t o I s p r a " 
Ses to Calende " 
Acque Nere Mouth " 
Ranco (surface) 
Ranco m 25 
Ranco m 50 
Baveno (surface) 

Ave rage value 

Jan . 

3 . 7 

2 . 7 

3 . 4 

1.9 
3 . 2 

3 . 5 

2. 5 

3 . 9 
3 . 0 

2 . 9 

3 . 9 

3 . 5 

3 . 4 

3. 19 

F e b . 

2 . 2 

2 . 6 

2 . 5 

1.3 

2 . 3 

2. 1 

1.9 
2 . 6 

3 . 0 

2 . 9 

2 . 6 

3 . 4 

2 . 4 

2 .44 

M a r . 

3 . 0 
4 . 2 

4 . 3 

3 . 3 

2 . 2 

2 . 2 

3 . 7 

4 . 6 

3 . 5 

3 . 8 

4 . 0 

3 . 6 

3 . 9 

3 .56 

A p r . 

3 . 2 

3 . 2 

3 . 7 

2 . 9 

2 . 4 

2 . 7 

3 . 5 

3 . 7 

3 . 7 

2 . 5 

2 . 9 

3 . 7 

3 . 4 

3 . 19 

M a y 

2 . 9 

3 . 3 

- t ø 
3 . 2 

2 . 8 

3 . 2 

2. 0 
4 . 1 

Î33 

4 . 0 

2 . 6 

3 . 2 

3 . 5 

5.65 

Jun . 

3 . 5 

3 . 1 
3 . 2 

2 . 9 

3 . 4 

3 . 4 

3 . 9 

3 . 9 

4 . 1 

3 . 9 

2 . 7 

3 . 1 
4 . 3 

3 .49 

Ju l . 

3 . 7 

3 . 0 

3 . 0 

3 . 7 

4 . 2 

3 . 6 

3 . 8 

3 . 3 

4. 1 

3 . 9 

2 . 9 

2 . 9 

3 . 6 

3 .51 

Aug. 

3 . 4 

2 . 7 

1.7 

3 . 1 

3 . 1 

3 . 5 

3 . 1 

3 . 8 

4 . 8 

2 . 7 

2 . 5 

2 . 9 

4 . 5 

3 .21 

Sep. 

5 . 5 

4 . 5 

3 . 6 

4 . 4 

3 . 9 
20 

3 . 2 

6 . 4 

7 . 1 

4 . 2 

2 . 9 

3 . 9 

5 . 1 

5.74 

Oct . 

2 . 7 

2 . 7 

1.7 

-(**) 
4 . 0 

4 . 5 

4. 1 
5 . 3 

4 . 3 

3 . 3 

2 . 3 

2 . 9 

3 . 7 

3 .45 

Nov. 

2 . 7 

6 . 4 

3 . 0 

4 . 3 

4 . 0 

3 . 9 
4 . 1 

5 . 1 

3 . 6 

7 . 9 

2 . 9 
3 . 2 

1.9 

4 .07 

Dec . 

3 . 4 

3 . 5 

3 . 3 

3 . 0 

3 . 1 

2 . 2 

2 . 7 

3 . 5 

2 . 6 

3 . 5 

2 . 7 

3 . 7 

4 . 1 

3 . 1 0 

Year ly 
a v e r a g e 

3 .32 

3 .49 
3 . 03 
3 .09 
3 . 2 1 
4 .56 
3 . 2 0 
4 . 18 
6 .40 

3 .79 
2 .90 
3 .33 
3 .65 

(i) = Sample l o s t . 
(**) = Sample not co l lec ted . 

fu 



BETA RADIOACTIVITY SUBTRACTED POTASSIUM-40 IN LAKES, STREAMS AND WELLS 

NEAR TO THE ISPRA ESTABLISHMENT p C i / l 

1965 

Sampling point 

P I O 

P i l 

P 1 2 

P 1 3 

P 1 4 

P 1 5 

P 1 6 

P 1 7 

P 1 8 

P 1 9 
P 2 0 

P 2 I 

P 2 2 

P 2 3 

L a k e s 
Monate 
V a r e s e 
Çomabbio 

R i v e r s 
Acque Nere I 
Acque Nere II 
T r e s a 
Boes io 
Toce 
Novellino 

Dr inkable W a t e r s 
F a r m Vicina 
F a r m Case l lo 
F a r m G a b r i e l l a 
Fontanone 
Roccolo 

J an . 

15 

10 

18 

2 . 5 

3 . 5 

4 . 1 
< 0 . 5 

1.5 

3 . 5 

-¿0. 5 
<0. 5 
<.0. 5 
vO. 5 

3 . 1 

F e b . 

12 

9 . 1 

17 

2 . 4 

3 . 1 
3 . 7 

c 0 . 5 
2 . 6 

2. 1 

1.0 

1 .5 

0 . 7 

< 0 . 5 
2 . 0 

M a r . 

12 

9 . 2 

19 

3 . 9 

4 . 2 

4 . 6 

0 . 9 

3 . 3 

4 . 4 

< 0. 5 
2 . 2 

0 . 7 

1.4 

3 . 7 

A p r . 

11 

11 

16 

4 . 3 

5. 1 
4 . 4 

1.4 

2 . 2 

8 . 9 

< 0 . 5 
1.6 

0 . 7 

1.3 

3 . 1 

M a y 

12 

10 

16 

5 . 6 

3 . 7 

3 . 7 

< 0 . 5 
2 . 3 

4. 1 

8 . 2 

1.9 

0 . 9 

1 .5 

2 . 8 

Jun. 

15 

12 

15 

5 . 4 

5 . 7 

4 . 8 

0 . 6 

3 . 7 

8 . 5 

< 0 . 5 
1.6 

1.4 

1.2 

2 , 4 

J u l . 

15 

7 . 4 

14 

3 . 5 

3 . 7 

4 . 9 

1. 5 
15 

3 . 7 

< 0 . 5 
1.6 

1 .1 

1.4 

2 . 7 

Aug. 

16 

9 . 5 

12 

3 . 2 

3 . 7 

3 . 2 

1. 1 
5 . 7 

3 . 1 

<0. 5 
1.7 

0 . 9 

1.4 

2 . 4 

Sep. 

15 

13 

18 

6 . 6 

7 . 6 

4 . 5 

3 . 2 

3 . 6 

14 

1 .1 

4 . 2 

1.9 
3 . 4 

5 . 3 

Oct. 

13 

9 . 2 

15 

8. 0 
4 . 5 

4 . 3 

4 . 3 

1.6 

8 . 2 

<A 5 
<0. 5 

3 . 1 

1.8 

3 . 3 

Nov. 

13 

9 . 2 

15 

4 . 6 

6 . 0 

5 . 1 

3 . 9 

3 . 4 

7 . 6 

2 . 5 

9 . 3 

2 . 6 

6 . 0 

7 . 6 

Dec. 

12 

7 . 8 

15 

2 . 4 

5 . 0 

4 . 2 

1 .8 

2 . 3 

5 . 2 

1.0 

1.9 
1.7 

3 . 9 
3 . 0 

Year ly 
a v e r a g e 

13 .4 
9 .78 

15.8 

4 . 3 6 
4 . 6 5 

4 .29 
1.68 
3 .93 
6. 10 

1.44 
2.37 
1.35 
2 .02 
3 . 4 5 



S T R O N T I U M - 9 0 AND CESIUM-137 IN LAKE W A T E R S 

1965 

N a m e of the l a k e 

" M a g g i o r e " 
π 

I! 

II 

" M o n a t e " 
It 

II 

It 

" C o m a b b i o " 
It 

II 

II 

" V a r e s e " 
It 

M 

It 

S a m p l i n g 
d a t e 

15- 3 

9 - 6 
1 3 - 9 

8-12 
10- 3 

9 - 6 
12- 9 

8 -12 

9 - 3 

9 - 6 
12- 9 

8 -12 

1 1 - 3 

9 - 6 
1 3 - 9 
11-12 

Q 90 Sr 
pCi /1 

0 . 6 5 
0 .88 

1.1 
0 . 8 1 
4 . 8 
4 . 6 
4 . 6 

4 . 6 
8 . 0 

6 . 9 
7 . 2 

6 . 7 
4 . 5 

3 . 5 
3 . 1 

3 . 5 

Ca 
m g / l 

20 
21 
21 

19 
9 . 8 

10 

10 
10 
28 

27 
28 
27 
38 

24 
26 
30 

S r 9 0 

p C i / g Ca 

33 
42 
52 

43 
490 
460 
460 

460 
290 

260 

260 
250 

120 

150 
120 

120 

n 137 Cs 
pCi/1 

0 . 5 2 

0 .57 
0 . 4 6 
0 . 3 0 

1.5 
1.5 
1.5 

1. 1 
1 .2 

1.3 
1.3 
1 .0 
1 .2 

1. 1 
0 . 8 8 
0 . 7 0 

K 
m g / l 

1.8 
2 . 1 

1.7 
1.8 
1 .0 

1.1 
1.1 
1 .0 
1.8 
Χ · 9 
1.8 
2 . 0 

2 . 3 
2 . 6 
2 . 2 

2 . 7 

„ 137 Cs 
p C i / g K 

290 
270 
270 
170 

1 500 
1400 
1400 
1 100 

670 

680 
720 
500 
520 
420 

400 
260 

f" 
I—· 
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C O N C E N T R A T I O N S O F RADIONUCLIDES IN L A K E W A T E R S 

1965 

p C i / 1 

N a m e of the l a k e 

" M a g g i o r e " 
It 

It 

II 

" M o n a t e " 
II 

II 

II 

" C o m a b b i o " 
It 

It 

II 

" V a r e s e " 
It 

II 

It 

S a m p l i n g 
d a t e 

1 5 - 3 

9 - 6 
1 3 - 9 

8-12 

1 0 - 3 

9 - 6 
12 - 9 

8-12 

9 - 3 

9 - 6 
12 - 9 

8-12 

1 1 - 3 

9 - 6 

1 3 - 9 
11-12 

X , 1 0 6 

Ru 

0 . 6 6 

1. 00 
0 . 7 4 

0 . 6 0 

2 . 8 

3 . 2 

1.7 

1.5 

2 . 6 

3 . 0 

1.8 

1.3 

2 . 4 

3 . 3 

1.6 

1. 1 

s b 1 2 5 

0 . 2 9 
0 . 3 3 
0 . 3 7 

0 . 2 5 

1.3 

1.4 

1.4 

1.2 

1. 1 
0 . 7 2 

0 . 8 8 
0 . 4 2 

0 . 6 3 

0 . 8 3 

0 . 6 3 

0 . 2 5 

54 Mn 

u . 

u . 

u . 

u . 

0 . 0 9 
0. 14 

0. 10 

u . 

0. 11 

0 . 7 0 

0 . 2 8 

u . 

0. 17 

0 . 2 7 

0. 07 

0 . 0 5 

u . = U n d e t e c t a b l e . 

H 
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STRONTIUM-90 AND CESIUM-137 IN SOILS 

MARCH 1965 

Sampling 
site 

Angera 
Ba rza 
Brebbia 
Diga Miorina 
I spra 
Malgesso 
Monvalle 
Osmate 
Pal lanza 
P a r r u z z a r o 
Solcio 
Taino 
Travedona 
Varano Borghi 

St ront ium-90 

PCi/g 

0.94 
1.5 
1.6 

1.4 

1.3 

1. 1 
0.90 
1. 1 
2 . 3 

1.9 
1.3 
1.3 

1. 1 
1.5 

« m C i / K m 

81 

104 
133 
103 

96 

56 
61 
77 

129 
103 

106 
83 

63 
80 

Cesium-

pCi/g (±) j 

1.6 ! 

1.8 | 
1.8 ! 
2 . 1 j 

2 . 1 j 

1.9 ! 
1.3 Î 

2 . 3 ! 

2 . 7 ! 
2 . 8 ! 

1.9 | 
1.9 j 
2 . 1 ! 
2 . 2 ί 

•137 

m C i / K m 

138 

125 
150 

154 
154 

96 

89 
162 

153 
152 

156 
121 

120 
118 

(*) = These data have been rounded off to two digi ts , whereas the m C i / K m va
lues a r e given as obtained by mult ipl icat ion. 
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NATURAL RADIOACTIVITY AND STABLE ELEMENTS IN SOILS 

MARCH 1965 

Sampling 
site 

Angera 
Ba rza 
Brebbia 
Diga Miorina 
I sp r a 
Malgesso 
Monvalle 
O s mate 
Pa l lanza 
P a r r u z z a r o 
Solcio 
Taino 
Travedona 
Varano Borghi 

T h 2 3 2 

p . p . m . 

8 .3 

9 . 4 

8 . 6 

13.2 
8 . 6 

10. 5 
11.7 
12.3 
10.0 
13. 0 
12.3 
12.6 
10.7 
10. 1 

„ 226 
R a - 1 2 
io l¿-

g/g 
0.53 
0.56 
0.75 
0.83 
0.60 
0.71 
0.83 
0.75 
0.72 
0.78 
0.78 
0.86 
0.67 
0.67 

K 
m g / g 

16. 0 
14.7 
14.3 
19.1 
17. 0 
17.3 
17.4 
18. 0 
14.4 
23 .8 
24 .0 
16.0 
16. 1 
15. 1 

Ca 
m g / g 

5 .3 

4 . 3 

4 . 9 
5 . 8 

3 . 4 

6 . 2 

5 . 5 

6 . 3 

7 . 3 

4 . 3 

2 . 5 

6 . 1 

6 . 1 

4 . 4 

cr 
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S T R O N T I U M  9 0 AND C E S I U M  1 3 7 IN H E R B A G E ( * ) 

1965 

S a m p l i n g 

s i t e 

B a r z a 

B r e b b i a 

I s p r a 

Monva l l e 

O s m a t e 

T a i n o 

B a r z a 

B r e b b i a 

I s p r a 

Monva l l e 

O s m a t e 

Ta ino 

S a m p l i n g 

d a t e 

A p r i l 

tl 

It 

tt 

It 

tl 

May 

tt 

It 

tl 

ι ï ' 

ι " 

24 

tt 

tt 

tl 

It 

It 

Z6 

It 

tt 

It 

tt 

II 

R ( * * ) 

5. 00 

4 . 8 5 

4 . 8 8 

5 .97 

6 .56 

5 . 2 6 

6 . 5 6 

5 .97 

5 .42 

9 . 0 9 

8 . 0 0 

5 . 4 1 

S r 9 0 

P C i / g 

2 . 8 

2 . 8 

2 . 5 

2 . 0 

7 . 9 

1.7 

4 . 5 

3 . 6 

4 . 3 

1.5 

2 . 9 

3 . 2 

Ca 

m g / g 

1 0 . 8 

6 . 8 

9 . 2 

1 0 . 8 

1 0 . 8 

9 . 2 

2 1 . 2 

1 4 . 4 

8 . 4 

1 4 . 8 

1 2 . 4 

1 4 . 0 

S r 9 0 

p C i / g Ca 

260 

410 

270 

190 

73 0 

180 

210 

250 

510 

100 

23 0 

230 

n 137 
Cs 

P C i / g 

2 . 8 

1.2 

2 . 0 

0 . 9 0 

1.4 

1.1 

4 . 6 

1.7 

2 . 0 

1.0 

1.2 

1.7 

K 

m g / g 

1 5 . 5 

3 3 . 1 

1 2 . 4 

22 . 0 

3 6 . 2 

3 5 . 2 

1 0 . 8 

2 4 . 6 

1 9 . 2 

3 9 . 5 

3 0 . 0 

19 .3 

n 137 
Cs 

pCi/g κ 

180 

36 

160 

41 

39 

31 

43 0 

69 

100 

25 

40 

88 

(*) = V a l u e s a r e g iven p e r we igh t un i ty of d r y m a t t e r . 

(*±) = Weigh t r a t i o of the f r e s h m a t t e r a t the c o l l e c t i o n to the d r y m a t t e r . 

cr 
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STRONTIUM-90 AND CESIUM-137 IN HERBAGE (*) 

1965 

Sampling 
site 

Barza 

Brebbia 

Ispra 

Monvalle 

Osmate 

Taino 

Barza 

Brebbia 

Ispra 

Monvalle 

Osmate 

Taino 

Sampling 
date 

June 
It 

tt 

It 

II 

tl 

July 
it 

It 

II 

tt 

It 

23 
It 

tt 

It 

II 

It 

16 
it 

It 

tt 

II 

tl 

R(**) 

4. 17 

5.00 

5.88 

5.52 

5.33 

6. 06 

7.35 

4.30 

5.60 

5. 15 

5.97 

6.62 

c 90 
Sr 

PCi/g 

3 . 2 

2. 1 

2 . 1 

3 . 5 

8 . 2 

3 . 2 

3 . 2 

1.8 

2 . 6 

1. 1 
2 . 3 

2 . 5 

Ca 
mg/g 

13.6 

8 .3 

10.0 

17.6 

10.9 
14.8 

10.4 

10.0 

12.0 

12.4 

11.6 

17.6 

Sr9 0 

pCi/g Ca 

240 

250 

210 

200 

750 

220 

310 

180 

180 

89 
200 

140 

n 137 Cs 
PCi/g 

2 . 8 

0.60 

1.1 

1.1 
0.80 

2 . 2 

3 . 5 

0 . 5 

1.2 

0 . 6 

0 . 7 
1.2 

K 
mg/g 

9 . 8 

31.3 

21.4 

14.7 

30.6 

7 . 4 

14.1 

20.7 

20.4 

20.0 

28. 1 

21.6 

„ 137 
Cs 

PCi/g K 

290 

19 
51 

75 

26 

300 

250 

24 

59 
30 

25 

56 

(tfe) = Values are given per weight unity of dry matter. 

(**) = Weight ratio of the fresh matter at the collection to the dry matter. 
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STRONTIUM-90 AND CESIUM-137 IN HERBAGE (*) 

S a m p l i n g 
s i t e 

B a r z a 
B r e b b i a 
I s p r a 
M o n v a l l e 
O s m a t e 
T a i n o 

B a r z a 
B r e b b i a 
I s p r a 
M o n v a l l e 
O s m a t e 
Ta ino 

B a r z a 
B r e b b i a 
I s p r a 
M o n v a l l e 
O s m a t e 
T a i n o 

(*) = 

(**) = 

J S a m p l i n g 
¡ d a t e 

¡ A u g u s t 
I i t 

1 1! 

I It 

I t l 

t tt 

{ S e p t e m b e r 
ι It 

1 It 

1 11 

1 II 

1 t l 

¡ O c t o b e r 
1 t l 

1 II 

1 11 

1 II 

I II 

! 

17 
II 

11 

It 

11 

11 

14 
11 

II 

II 

II 

II 

11 
II 

tl 

II 

II 

II 

V a l u e s a r e g iven p e r wei 

Weigh t r a t i o of t h e 

i 

.ght 

R W 

4 . 55 
4 . 8 8 

8. 00 
8. 00 
5 . 5 6 

4 . 9 4 

3 . 7 0 
4 . 5 5 
4 . 3 8 
5 .97 
6. 06 
4 . 6 5 

4 . 7 6 

4 . 4 9 
6. 06 
6. 06 
6 . 6 7 
4 . 18 

uni ty oí 

f r e s h mat ter a t t" 

1965 

S r
9 0 

P C i / g 

2 . 5 
2 . 1 

2 . 9 
1.7 
2 . 3 
2 . 4 

4 . 4 

3 . 4 
3 . 1 
2 . 0 

3 . 9 
3 . 9 

3 . 3 
2 . 1 

! 1 .4 
1 .9 

, 2 . 4 

i
 3

·
4 

Ca 

m g / g 

1 3 . 6 

1 6 . 0 
1 3 . 6 

1 3 . 6 
1 3 . 6 
1 4 . 8 

1 4 . 0 

9 . 2 
1 0 . 4 
10. 0 
1 4 . 8 
1 4 . 0 

1 4 . 6 
1 2 . 8 

8 . 5 
1 7 . 6 

8 . 6 

1 1 . 1 

dry m a t t e r . 

ie c o l l e c t i o n to the 

S r
9 0 

p C i / g Ca 

dry 

180 

130 
210 

130 
170 
160 

310 

370 
3 00 
200 
260 
280 

23 0 

160 
170 
110 
280 
310 

m a t t e r . 

„ 137 
Cs 

P C i / g 

3 . 0 

0 . 9 
1.7 

1 .0 

0 . 9 
1 .0 

5. 1 

1 .3 
2 . 1 

1 .1 
1 .0 
1 .4 

1 .9 
0 . 9 
1 .0 
1 .2 
1.0 
2 . 3 ¡ 

K 

m g / g 

1 1 . 0 

1 3 . 0 
3 2 . 3 

3 1 . 9 
20 . 1 
1 7 . 5 

1 2 . 5 

2 9 . 5 
1 2 . 0 
2 5 . 8 
19 .3 
1 7 . 4 

17 .7 

3 0 . 5 
4 2 . 0 
2 5 . 7 
3 1 . 0 

9 . 9 ¡ 

~ 137 
Cs 

pCi/g κ 

270 

69 
53 

31 
45 
57 

4 1 0 

44 
170 
43 
52 
80 

110 

29 
24 
47 
32 

230 

S " 

cr 
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S T R O N T I U M - 9 0 AND C E S I U M - 1 3 7 IN MILK 

Month 

J a n u a r y 

F e b r u a r y 

M a r c h 

A p r i l 

May 

J u n e 

Ju ly 

A u g u s t 

S e p t e m b e r 

O c t o b e r 

N o v e m b e r 

D e c e m b e r 

Q 90 
Sr 

P C i / 1 

98 

95 

83 

91 

69 

54 

45 

51 

61 

61 

53 

49 

Ca 

g / i 

1. 07 

1 .20 

1. 08 

1. 01 

1. 10 

1. 13 

1. 17 

1. 15 

1 .20 

1. 15 

1 .22 

1 .12 

Q 90 
Sr 

P C i / g 

92 

79 

77 

90 

63 

48 

38 

44 

51 

53 

43 

44 

B A R 

1965 

Ca J 

i 

Z A 

n 137 
Cs 

p C i / 1 

220 

27 0 

270 

200 

130 

110 

85 

91 

69 

110 

100 

150 

K 

g / i 

1.85 

1 .80 

1.74 

1.78 

1.82 

1.84 

1.71 

1 .72 

1.73 

1 .65 

1.75 

1.65 

n 137 
Cs 

p C i / g K 

120 

150 

160 

110 

71 

60 

50 

53 

40 

69 

57 

91 

Si 

C 

.90 r-1 r p G i / g Ca 

3 1 3 7 p C i / g K 

■ 

0 . 7 7 

0 . 5 3 

0 . 4 8 

0 . 8 2 

0 . 8 9 

0 . 8 0 

0 . 7 4 

0 .83 

1.3 

0 .77 

0 . 7 5 

0 . 4 8 

cr 
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STRONTIUM-90 AND CESIUM-13 7 IN MILK 

B R E B B I A 

1965 

Month 

January 

F e b r u a r y 

March 

Apr i l 

May 

June 

July 

August 

September 

October 

November 

December 

S r 9 0 ! 

pCi/1 

73 

77 

91 

83 

69 

73 

57 

57 

48 

55 

57 

56 

Ca 
g / i 

1.30 

1.27 

1.22 

1.14 

1.25 

1.27 

1.20 

1.23 

1.22 

! 1.22 

ί 1. 07 

! 1.30 

S r 9 0 

PCi/g Ca 

56 

61 

75 

73 

55 

57 

47 

46 

39 

45 

53 

43 

„ 137 
Cs 
PCi/1 

430 

47 0 

440 

440 

340 

330 

240 

250 

160 

170 

140 

220 

Κ 
g/ i 

1.75 

1.75 

1.68 

1.65 

1.60 

1.50 

1.53 

1.60 

1. 54 

1. 55 

1.65 

1.60 

„ 137 
Cs 

pCi /g Κ 

250 

270 

260 

270 

210 

220 

160 

160 

100 

110 

85 

140 

Sr pCi /g Ca 
C s pCi /g K 

0.22 

0.23 

0.29 

0.27 

0.26 

0.26 

0.29 

0.29 

0.39 

0.41 

0.62 

0.31 

ro 



STRONTIUM-90 AND CESIUM-137 IN MILK 

I S P R A 

1965 

Month 

January 

F e b r u a r y 

March 

Apr i l 

May 

June 

July 

August 

September 

October 

November 

December 

Sr9° 
pCi /1 

65 

66 

62 

64 

54 

45 

39 

37 

4 0 

4 0 

36 

4 0 

Ca 
g / i 

1.13 

1.23 

1.25 

1.08 

1.20 

1.04 

1.17 

1.12 

1.17 

1.15 

1. 13 

1.17 

S r 9 0 

pCi /g Ca 

58 

54 

50 

59 

45 

43 

33 

33 

34 

35 

32 

34 

„ 137 
Cs 

pCi/1 

440 

43 0 

4 3 0 

400 

290 

260 

190 

200 

170 

170 

150 

170 

K 
g / i 

1.65 

1.73 

1.63 

1.66 

1.68 

1.67 

1.55 

1.61 

1.54 

1.50 

1.50 

1.50 

„ 137 
Cs 

pCi /g K 

270 

250 

260 

240 

170 

160 

120 

120 

110 

110 

100 

110 

Sr ' pCi /g Ca 
C s pCi /g K 

0.22 

0.22 

0.19 

0.25 

0.26 

0.27 

0.28 

0.28 

0 .31 

0.32 

0.32 

0 .31 

!" 
cr 
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STRONTIUM-90 AND CESIUM-137 IN MILK 

Month ¡ 

J a n u a r y 

F e b r u a r y 

M a r c h 

A p r i l 

May 

J u n e 

' J u l y 

A u g u s t 

S e p t e m b e r 

October 

N o v e m b e r 

D e c e m b e r 

Q 90 Sr 
pCi /1 

26 

23 

23 

18 

18 

20 

17 

13 

16 

15 

16 

! 1 3 

Ca 
g / i 

1 .23 

1. 17 

1 .23 

1 .22 

1 .29 

1 .20 

1. 13 

1.08 

! 1. 17 

1 .20 

1 .20 

1. 12 
1 

M I L A N O 

Q 90 Sr 
p C i / g Ca 

21 

20 

19 

15 

14 

17 

15 

12 

14 

13 

13 

12 

1965 

! 

~ 137 Cs 
pCi /1 

110 

110 

110 

67 

60 

70 

69 

55 

45 

45 

39 

41 

K 
g / i 

1 .69 

1 .68 

1.67 

1. 65 

1. 65 

1 .60 

1 .70 

1 .62 

1.63 

1. 55 

1 .65 

1 .60 

n 137 Cs 
p C i / g K 

65 

66 

66 

41 

36 

44 

41 

34 

28 

29 

24 

25 í 

Sr p C i / g Ca 

Cs p C i / g K 

0 . 3 2 

0 . 3 0 

0 . 2 9 

0 . 3 7 

0 . 3 9 

0 . 3 9 

0 .37 

0 .3 5 

0. 50 

0 . 4 5 

0 . 5 4 

0 . 4 8 

I 
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S T R O N T I U M - 9 0 AND C E S I U M - 1 3 7 IN MILK 

O S M A T E 

1965 

Month 

J a n u a r y 

F e b r u a r y 

M a r c h 

A p r i l 

May 

J u n e 

J u l y 

A u g u s t 

S e p t e m b e r 

O c t o b e r 

N o v e m b e r 

D e c e m b e r 

Sr9° 
p C i / 1 

62 

56 

71 

76 

52 

62 

52 

52 

44 

55 

54 

48 

Ca 
g / i 

1.12 

1.23 

1. 15 

1. 13 

1.30 

1.09 

1.17 

1.27 

1.20 

1. 18 

1. 15 

1.25 

S r 9 0 

p C i / g Ca 

55 

46 

62 

67 

40 

57 

44 

41 

37 

47 

47 

38 

„ 137 
Cs 

p C i / 1 

270 

290 

280 

350 

200 

23 0 

190 

170 

140 

190 

160 

170 

K 
g / i 

1.72 

1.69 

1.65 

1.64 

1.68 

1.57 

1.54 

1.49 

1.45 

1.50 

1 .60 

1.58 

„ 137 
Cs 

P C i / g K 

160 

170 

170 

210 

120 

150 

120 

110 

97 

130 

100 

110 

Sr p C i / g Ca 

C s 1 3 7 p C i / g K 

0 . 3 4 

0 . 2 7 

0 . 3 7 

0 . 3 2 

0 . 3 3 

0 . 3 8 

0 .37 

0 . 3 7 

0 . 3 8 

0 . 3 6 

0 . 4 7 

0 . 3 5 
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STRONTIUM-90 AND CESIUM-137 IN MILK 

V A R E S E 

1965 

j 
Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

c 90 Sr 
pCi/1 

53 

59 
51 
48 
44 
48 
35 
32 
37 

39 
42 
34 

Ca 
g/i 

1. 
1. 

1. 
1. 
1. 
1. 
1. 
1. 
1. 

1. 

! 1 · 

I l . 

20 
25 
25 

29 
05 
25 
15 

19 
22 
25 
03 
32 

Sr90 

pCi/g Ca 

44 
47 
41 
37 
42 
38 
30 

27 
30 
31 
41 
26 

n 137 Cs 
pCi/1 

300 
310 
3 00 

280 
170 
170 
120 
110 
100 
120 
120 
120 

K 
g/ i 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 

73 
65 
52 
63 
52 
61 
51 
55 
56 

59 
59 
51 

„ 137 Cs 
pCi/g κ 

170 
190 
200 
170 
110 
110 

79 
71 
64 
76 
75 
80 

Sr90 

j C s 1 3 7 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

pCi/g Ca 
pCi/g K 

26 
25 
21 
22 
38 
35 
38 
38 
47 
41 
55 
33 

H 
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S T R O N T I U M - 9 0 AND C E S I U M - 1 3 7 IN LAKE F I S H E S 

L A K E " C O M A B B I O ' 

1965 

B i o l o g i c a l 
s p e c i e s 

P e r c a f l u v i a t i l i s 
S c a r d i n i u s e r i t h . 
E u p o m o t i s g i b b o s u s 

P e r c a f l u v i a t i l i s 
S c a r d i n i u s e r i t h . 
E u p o m o t i s g i b b o s u s 

P e r c a f l u v i a t i l i s 
S c a r d i n i u s e r i t h . 
E u p o m o t i s g i b b o s u s 

P e r c a f l u v i a t i l i s 
S c a r d i n i u s e r i t h . 
E u p o m o t i s g i b b o s u s 

S a m p l i n g 
d a t e 

M a r c h 
30 
30 
30 

J u n e 

16 
16 
16 

S e p t e m b e r 

14 
14 
14 

D e c e m b e r 

6 
16 

S r 9 0 

P C i / g 

2 . 3 
1.3 
1.6 

1.2 
1.4 
1.1 

1.7 
1.7 
1.0 

2 . 0 
1.6 

Ca 
m g / g 

17. 1 
1 5 . 8 
1 6 . 5 

1 0 . 5 
1 5 . 0 
1 1 . 7 

1 9 . 4 
1 7 . 3 
1 3 . 7 

1 6 . 6 
1 1 . 8 

S r 9 0 

p C i / g Ca 

13 0 
82 
97 

110 
93 
94 

88 
98 
73 

120 
140 

„ 137 
Cs 

P C i / g 

6 . 5 
1.3 
1.2 

3 . 0 
1.4 
0 .56 

. 1.9 
0 . 8 2 
0 . 7 6 

0 . 7 9 
0 . 4 8 

K 
m g / g 

2 . 9 6 
2 . 8 2 
3 . 0 0 

3 . 0 0 
3 . 1 0 
3 . 12 

3 . 0 6 
2 . 7 1 
3 . 1 0 

2 . 8 6 
2 . 3 9 

„ 137 Cs 
p C i / g K 

2 200 
460 
400 

1 000 
450 
180 

620 
300 
250 

280 
200 

- = S a m p l e no t a v a i l a b l e . f" cr 

oo 
ro 



STRONTIUM-90 AND CESIUM-137 IN LAKE FISHES 

LAKE "MAGGIORE' 

1965 

Biological 
species 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

Sampling 
date 

March 
26 
26 

June 
9 
9 
9 

September 
16 
16 
16 

December 
6 

17 

S r 9 0 ' 
pCi /g 

0.35 
0.45 

0.34 
0.43 
0.36 

I 0.27 
0.51 
° .29 

0. 17 
0.38 

Ca 
m g / g 

13.0 
16.3 

13.9 
15.6 
11.6 

11. 1 
12.6 
13. 5 

15.2 
14.6 

S r 9 0 

pCi /g Ca 

27 
28 

24 
28 
31 

24 
40 
22 

11 
26 

~ 137 Cs 
P d / g 

2 .4 
0 .95 

1.7 
0.97 
0.47 

1.7 
0.80 
0.42 

4 . 4 
0 .61 

K 
m g / g 

3 .08 
3 .04 

3 .49 
3 .04 
3 . 16 

3 . 15 
2 .84 
2 .95 

2 .95 
2.76 

„ 137 Cs 
pCi /g κ 

780 
310 

490 
320 
150 

540 
280 
140 

1 500 
220 

- = Sample not avai lable . !" cr 

oo 
oo 



STRONTIUM90 AND CESIUM137 IN LAKE FISHES 

LAKE "MONATE' 

1965 

Biological 
spec ies 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

P e r c a fluviati l is 
Scardinius erifb. 
Eupomot is gibbosus 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomot is gibbosus 

P e r c a f luviat i l is 
Scardinius e r i th . 
Eupomot is gibbosus 

Sampling 
date 

March 

30 
30 
30 

June 

16 
16 
16 

September 

8 
8 
8 

December 

17 
~ 

S r 9 0 

PCi/g 

2 .2 
3 .8 
3 .2 

1.3 
4 . 8 
2 .7 

2 . 1 
3 . 1 
2. ér 

3 . 5 

"· 

Ca 
m g / g 

13.8 
16.7 
19.1 

17.0 
14.1 
13.2 

17.4 
14.9 
15.3 

14.8 
"* 

S r 9 0 

pCi /g Ca 

160 
230 
170 

76 
340 
200 

120 
210 
170 

240 

"" 

n 137 
Cs 

PCi/g 

8 .5 
4 . 1 
7 .6 

6 .5 
3 .4 

11.4 

9 .4 
1.7 

12.5 

0.98 
** 

K 
m g / g 

3 .05 
3 . 17 
3 .08 

3.47 
3 .29 
3.47 

3 .25 
2 .56 
3 .38 

2 .66 
■* 

„ 137 
Cs 

pCi /g K 

2 800 
1 3 00 
2 500 

1 900 
1 000 
3 300 

2 900 
660 

3 700 

370 

 = Sample not avai lable . 
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STRONTIUM-90 AND CESIUM-137 IN LAKE FISHES 

LAKE "VARESE' 

1965 

Biological 
species 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

P e r c a fluviati l is 
Scardinius e r i th . 
Eupomotis gibbosus 

Sampling 
date 

March 

29 
30 

June 
9 
9 
9 

September 
7 
7 
7 

December 
: 6 
: 6 
! 6 

S r 9 0 

PCi/g 

1.7 
0.97 

0.63 
1.1 
0.57 

0 .71 
1. 1 
0.53 

0.66 
1.2 
0 .61 

Ca 
m g / g 

16.4 
18.3 

13.6 
15.4 
11.8 

16.0 
17.3 
16.0 

13. 1 
16.9 
14.3 

S r 9 0 

pCi /g Ca 

103 
53 

46 
71 
48 

44 
64 
33 

50 
71 
43 

„ 137 Cs 
PCi /g 

1.5 
0.78 

1.9 
1.5 
0.48 

0.85 
1.2 
0.27 

0.76 
1.0 
0.25 

K 
m g / g 

3 .02 
2 .84 

3 .28 
3 . 18 
2 .90 

3 . 18 
3 . 15 
3 .00 

3 .00 
3 .02 
2 .80 

n 137 Cs 
pCi /g κ 

500 
270 

580 
470 
170 

270 
380 

90 

250 
330 

90 

= Sample not avai lable . 
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DISTRIBUTION OF RADIOACTIVITY AND STABLE ELEMENTS WITHIN THE BODY OF THE FISH "PERCA FLUVIATILIS" * 

LAKE MAGGIORE 

DECEMBER 1965 

P a r t 

% f resh weight 
Q 90 _ . , Sr pC i /g 

90 S r 7 % of the total 

Ca m g / g 

Sr pCi /g Ca 

„ 137 _ . / Cs pCi /g 
237 

C s % of the total 

K m g / g 

C s pCi /g K 

Skin 

8 . 8 

0. 57 

36 .2 

63. 0 

9 . 0 

1.3 

4 . 7 

1.63 

800 

Head 

25.9 

0.21 

39 .5 

19.5 

11 

1.3 

14.1 

1.65 

790 

Bones 

13. 0 

0.23 

21 .5 

22. 0 

10 

2 . 5 

14.6 

3 . 06 

820 

Muscle 

40. 1 

0.006 

1.7 

0.40 

14 

3 . 4 

56.0 

3.69 

920 

Intest ine 

12.2 

0.013 

1.1 

1.53 

8 . 5 

2 . 1 

10.6 

1. 12 

1 900 

About 3 0 individuals , 2. 620 Kg. 
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DISTRIBUTION OF RADIOACTIVITY AND STABLE ELEMENTS WITHIN THE BODY OF THE FISH "PERCA FLUVIATILIS" * 

LAKE VARESE 

DECEMBER 1965 

P a r t 

% f resh weight 

S r 9 ° pCi /g 
90 

Sr % of the total 
Ca m g / g 

Sr pCi /g Ca 

„ 137 _ . / Cs pCi /g 

C s 1 3 7 % of the total 

K m g / g 

Cs pCi /g K 

Skin 

8 .7 

1.8 

35 .8 

52.4 

34 

0.3 0 

3 . 5 

1.64 

180 
} 

Head 

23 . 1 

0.62 

32 .8 

17.8 

35 

0.30 

9 . 3 

1.79 

170 

Bones 

10.3 

1.2 

28.2 

36 .0 

33 

0.90 

12.5 

3 .60 

250 

Muscle 

46 .7 

0. 017 

1.8 

0.64 

27 

0.96 

60.0 

3.57 

270 

Intest ine 

11.2 

0. 056 

1.4 

1.29 

43 

0.97 

14.7 

2.67 

360 

About 3 0 individuals , 2 .420 Kg. f" 
σ 
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Table 3g 

STRONTIUM-90 IN CALF BONES 

1965 

Sampling 
si te 

Angera 
Brebbia 
Cadrezza te 
Osmate 
Taino 

Brebbia 
Capronno 
I sp ra 
Osmate 
Taino 

Angera 
Ba rza 
Brebbia 
Cadrezza te 
Osmate 

Angera 
Ba rza 
Brebbia 
Cadrezzate 
Capronno 
Capronno 
I sp ra 
Osmate 

Angera 
Angera 
Cadrezza te 
I sp ra 
Malgesso 
Monvalle 
Taino 
Travedona 

Sampling 
date 

January 
21 
15 
21 
21 
21 

F e b r u a r y 
16 
16 
16 
16 
16 

March 
13 
10 
13 
13 
13 

Apri l 
20 
20 
20 
20 
20 
20 
20 
20 

May 
14 
14 
14 
14 
14 
14 
14 
14 

S r 9 0 

pCi /g ash 

18 
28 
24 
18 
17 

10 
20 
22 
10 
22 

18 
20 
28 
20 
22 

19 
24 
11 
38 
18 
38 
19 
22 

23 
30 
23 
10 
25 
22 
35 
32 

Sr9° * 
pCi /g Ca 

49 
76 
65 
49 
46 

27 
54 
59 
27 
59 

49 
54 
76 
54 
59 

51 
65 
30 

103 
49 

103 
51 
59 

62 
81 
62 
27 
67 
59 
94 
86 

± = Calcium concentra t ion in bone ash has been a s sumed constant 
as 3 7 . 0 % . 



Table 39 

STRONTIUM-90 IN CALF Β ONES 

1965 

Sampling 
si te 

Angera 
Cadrezza te 
Osmate 
Taino 
Travedona 
Travedona 

Angera 
Ba rzo la 
Cadrezza te 
Capronno 
I sp r a 
Osmate 
Taino 

Angera 
Cadrezza te 
Comabbio 
I s p r a 
Osma te 
Taino 

Angera 
B a r z a 
Brebbia 
Capronno 
Comabbio 
I sp r a 
Travedona 

Sampling 
date 

June 
21 
21 
21 
21 
21 
21 

September 
8 
8 
8 
8 
8 
8 
8 

October 
12 
12 
12 
12 
12 
12 

November 
18 
18 
18 
18 
18 
18 
18 

S r 9 0 

pCi /g ash 

16 
39 
38 
24 
28 
29 

21 
20 
38 
24 
20 
19 
19 

40 
23 
35 
30 
26 
23 

17 
25 
18 
22 
26 
25 
24 

S r 9 0 * 
pCi /g Ca 

43 
105 
103 

65 
76 
78 

57 
54 

103 
65 
54 
51 
51 

108 
62 
94 
81 
70 
62 

46 
67 
49 
59 
70 
67 
65 

* = Calc ium concentra t ion in bone ash has been a s sumed constant 
as 37. 0 % . 



STRONTIUM90 AND CESIUM137 IN VEGETABLES (*) 

1965 

S ρ e c i e s 

Spinach  "Spinacia O l e r á c e a " 

Tal l Chard  "Beta Vulga r i s " 

Small Chard  "Beta Vu lga r i s " 

Turnip Tops  " B r a s s i c a Ole rácea 

Bo t ry t i s " D . C . 

Chicory  "Cichor ium Intybus" 

Bi t t e r Chicory  "Cichor ium Intybus" 

Let tuce  "Lac tuca Sca r io l a" 

Let tuce  "Lac tuca Sat iva" 

90 
SrV U 

PCi/Kg 

58 

53 

73 

90 

31 

30 

19 

32 

Γ 
Ca 

g/Kg 

1.39 

0.87 

1.02 

1.42 

0.33 

0.60 

0.29 

0.44 

S r 9 0 

pCi /g Ca 

40 

48 

59 

58 

57 

35 

32 

38 

Γ " 1 

n 137 
Cs 

ρ Ci /g Ca 

34 

29 

38 

4 0 

16 

19 

11 

21 

Κ 

g/Kg 

6 . 1 

3 . 5 

3 . 4 

3 . 9 

2 . 7 

3 . 9 

2 . 1 

2 . 8 

C s 1 3 7 

pCi /g K 

5 .6 

8 . 3 

11 

10 

5 . 9 

4 . 9 

5 .2 

7 . 5 

(*:) = Concentrat ion values a r e r e f e r r e d to f resh m a t t e r and a r e obtained f rom pooled samples made up for each s p e 
c i e s , with about 20 samples col lected during the y e a r . 
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Figure 1 Centred, ratemeters and recorders assembly of the telemetering network. 
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Ionisat ion c h a m b e r s and mult ichannel a n a l y s e r s for alpha spec t rome t ry . 



FIG. β _ Gross beta radioactivity monthly deposition at Ispra 
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