
FÖRSVARETS FORSKNINGSANSTALT

Huvudavdelning 4

172 04 Sundbyberg

FOA rapport

C 40038-T2(Al)

Augusti 1976

RADIOACTIVITY FROM NUCLEAR EXPLOSIONS IN GROUND LEVEL AIR AT

THREE SWEDISH SAMPLING STATIONS. Ge(Li)-MEASUREMENTS UP TO MID-

YEAR 1975

Rune Arntsing, Lars-Erik De Geer and Tngemar Vintersved

Summary

Ge(Li)-detector measurements of radioactive nuclides in ground

level air up to mid-year 1975 at three Swedish sampling stations,

Ljungbyhed, Grindsjön and Kiruna, are reported. Ljungbyhed values

are given from April 1974, Grindsjön values from August 1972 and

Kiruna values from August 1973. The main source of particulate

radioactivity during the period of interest was the Chinese nu-

clear explosions of March 1972, June L973 and June 1974. Specific

discussions are given for the 7Be-,54Mn-, 88Y-, 9>>Zr-, 103Ru-,

'°r>Ru-, 125Sb-, m I - , 137Cs-, l40Ba-, lulCe-, ^"Ce- and 15SEu-

act ivities.
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INTROPPCTION

Radioactivity in ground level air has been collected on glass-

fibre filters and measured by the National Defence Research

Institute since 19S5. Today seven sampling stations distributed

over Sweden (fig 1) are in operation with high capacity centri-

fugal pumps. Monthly averages from measurement on Nal(Tl)-detec-

tors have been reported through the years (Lindblom 1965, Lind-

blom 1969, Bernström 1969, Bernström 1974). Since 1967 the routine

NaI(Tl)-setup has been increasingly supported by a system using

high resolving Ge(Li)-detectors, which has completely taken over

with the beginning of 1976.

Since August 1972 the Grindsjön station (Tumba in Bernströo 1969)

has delivered filters both to the monthly Nal(Tl)-measurements

and to weekly Ge(Li)-measurements. Kiruna in northerr Sweden

started to do the same in the fall of 1973 and Ljungbyhed in

southern Sweden in spring of 1974. The Ge(Li)-results from these

three stations up to mid-year 1975 are discussed in the present

report. The corresponding NaI(Tl)-data will be published later

(Bernström 1976).

SAMPLING PROGRAM

The complete program of air and precipitation sampling is described

in Bernström 1969. Since the start of the Ge(Li)-measurements

reported here the Ljungbyhed and Kiruna stations have been

equipped with larger (0.56 * 0.56 m 2) filter devices and highev

capacity centrifugal pumps (pressure fall 5400 Pa, capacity

26000 m3/day) while at Grindsjön the 52000 m3/day sampler ha»

been used since 1971. All the stations are run continuously with

changing of glass-fibre filters three times a week at Ljungbyhed

and Kiruna and once a week at Grindsjön. Thirty grams of filter

from one week is pressurized by 70 MPa to a 14 mm high, 0 * 64 mm,

disc that exactly fits the top of a Ge(Li)-endcap. From the sta-

tions delivering three filters a week ten grams are taken from



each to give a proper average. Through the filter mass of a Grind-

sjö disc about 220000 m3 of air has passed while for the other

two stations the discs correspond to about 90000 m3.

MEASUREMENTS AND ANALYSIS

The weekly samples have been measured for up to 4000 minutes

starting one week after taking down the last filter. The de-

tectors have been one 6 %, 2.2 keV FWHM ORTEC true coaxial, two

10 %, 2.0 keV FWHM ORTEC VIP-detectors and one 20 %, 1.9 keV

FWHM anticompton guarded closed-end Princeton Ganmatech crystal.

The energy region covered has been 0-2 MeV, usually in 4096

channels. From the anticompton system the supressed and normal

spectra have both been stored. The data aquisition and handling

have been done by a 32K PDP-11/10 computer connected to a 16K

PDP-15 computer equipped with an on-line display with light pen,

four DEC-tape units and an incremental plotter. An interface for

up to 4 8K-ADC.3 with the possibility of supplying both computers

with data has been developed. The efficiencies of the detectors

have been determined with an error of less than 5 % by disc-

shaped sources of 166raHo and U O m A g (Eriksen 1975). All spectra

have been analysed by an automatic peaksearching and gaussian

fitting code written for the PDP-15 with the possibility to

visually check on the display the goodness of the fits. In the

case of very weak peaks a simple integration procedure has been

employed.

RESULTS

The data, is presented in tables 1-3 for the Ljungbyhed, Grind-

sjön and Kiruna stations respectively. Results are given for

the cosmic ray produced Be (53d), the neutron reaction products

Mn (312d), OOY (107d) and U (6.75d) and the fission products

95Zr (65.5d), 103Ru (39.6d), 106Ru (369d), 125Sb (2.73y),

(8.04d), 137Cs (30.ly), U 0 B a (12.8d), 141Ce (32.5d),

(?84d) and Eu (1.81y) with the halflives given in the paran-



theses. The activity concentrations are given in fCi/kg air for

the time of the sampling week (midweek).

For nuclei with peaks well above the limit of detection the over-

all counting and analysis error should be slightly above the 5 Z

introduced by the efficiency uncertainty of the Ge(Li)-spectro-

meter. When approaching the limit of detection the statistical

error of course increases. When very weak activities are detected

only an upper concentration limit is given in the tables. When

no activity is detected there is a space in the tables.

The amount of air that has passed the filter medium can be deter-

mined to within 10 Z. Usually the air flow is measured only when

the filters are put up and taken down i.e. twice for each filter

and then the mean is used in the calculations. At Grindsjön a

continuous gauge is mounted and comparing the results f-om this

with the simpler method for 46 weeks a standard deviation of

* 7 Z could be determined for the latter. Together with some

errors originating in the preparation» and other minor uncertain-

ties, the sampling and analysis errors should add up to less

than 15 Z for activities well above the limits of detection. To

enhance interesting features and reduce much of the errors just
95discussed most activities are plotted as quotients to the Zr-

activity which is often used as a reference (Edvarson et al 1959).

This is done for:

Ljungbyhed Grindsjön Kiruna
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H 1 C e
144Ce
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The absolute activity concentrations are plotted for:

7Be
9bZr

137Cs

140Ba

Ljungbyhed

in fig

12

13

14

Grindsjön

27

28

29

30

Kiruna

43

44

45

and two "chemical" quotients are plotted:

Ljungbyhed Grindsjön Kiruna

103Ru/106Ru in fig 15
141Ce/144Ce 16

31

32

46

47

DISCUSSIONS

During the period of interest three atmospheric nuclear tests

have been performed in the northern hemisphere being the Chinese

ones of March 18 1972, June 27 1973 and June 17 1974 (Zander et al

1976). In the southern hemisphere France has conducted two test

series, July 21 - August 25 1973 and June 16 - September 15 1974

including four and eight events respectively (Zander et al 1976).
140

It is evident from the quotients plotted, the Tj . - 12.8d Ba

activity and the usually very low rate interhemispheric mixing of

air that the larger part of the observed activity is due to the

three Chinese tests. No activity has been found to be due to the

venting of any underground explosion as was the case in 1966,

1968 and 1971 (Persson 1969, Persson 1971, Eriksen 1972). On some

occasions small activities from local releases, especially of

I used in hospitals, have been detected in filters from the

Ljungbyhed and Grindsjön stations.

i\

Be

The Be activity has been varying between 10 and 200 fCi/kg with

not so evident spring maxima in July 1973 and June 1975 and a



clear one in May 1974. The Be-concentrations for the Grindsjön

station is plotted in fig 27.

54

54,

Mn

Mn has been detected in concentrations between 0.01 and 0.76
95.fCi/kg. The activity quotients with Zr in figs 2, 17 and 33

points at ratios of 1.5*10"3 at the time of formation in the two

1973 and 1974 Chinese nuclear explosions. Disregarding possible

minor fractionation effects this corresponds to about 5 mg Mn

induced per kt fission. The fission yield of the 1973 test has

been estimated (Telegadas 1976) to 1.4 Mt which thus should have

resulted in 7g or 54 kCi of 54Mn. •

88

Y has been detected in ground level air in concentrations bet-

ween 0.01 and 0.19 fCi/kg since mid August 1974, two months after

the Chinese high yield test of June 17th. The activity ratios with
95Zr (figs 3, 18 and 34) indicate 8.4 mg of 8 8Y formed per kt

54
fission or about the same number of atoms as for Mn. It has

88
been suggested (Thomas 1975) that the northern hemisphere Y

present in the fall of 1974 should be due to the French southern

hemisphere tests in the preceding summer. This was partly based
88

on measurements of fresh Chinese debris which yielded no Y. Our

findings are however contradictory as the first sample of fresh

Chinese cebris, collected by the Swedish Airforce on the 4th of July

only 18 days after the first French test that year, also was the

first to show detectable amounts of Y.

95Zr

95

Zr has been present in the reported samples in concentrations

varying between 0.01 and 31 fCi/kg (figs 12, 28 and 43). The

minimum level was reached in the spring of 1973, just before the

Chinese test of June 27 rapidly increased the level about ten

times. After that the increase could be characterized by two



doubling Limes, 65 ..i.ivs Ju> -in,: the fall and 33 days during the

foilowiiu: sprint;. These finding art. >. or.s i s t "--.it with the picture

of an explosion inject i:..«', i large traction of its debris into

the stratosphere whim the Chinese -tune 27 1973 explosion has

been reported to have been (Teleg.-n.ias 1976). In rit-, 48 the Zr

activity cone T U rat ion at Grindsjtfn is plotted with decay correct-

ed to tiio time of forr:iition. Apart from the short, periods where small

uncertainties in the dating result in large errors in the decay-

corrected values it is surprising how well the concentrations can

be reproduced by the three exponentials drawn in the figure.

103
__Ru

103
Ru has been detected in concentrations between less than 0.01

95

and S.2 fCi/kg. In figs 4, 19 and 35 where the ratios to Zr

are plotted the deviations from theoretical behaviour can tell

whether the debris has been fractionated. The theoretical lilies

drawn f. r this nuclide and the. other fission product ratios are

based on the cumulative yield-vilues given by Harley et al (Har~

ley et al 1965) for nuclear explosions in the Mt-range. The quo-

tient between the experimental and theoretical lines gives thefraction,-??: ion factor f,
NAA \

) i (Edvarson et al
/th

1939). No fract ion.it ion effect s are observed for 1̂ -̂ Ru in the 1973

and 1974 Chinese explosions while the debris from the 1972 test

appears to be enhanced in mass chain 103. As this is a chain

forming volatile oxides which should result in depletion in the

larger particles formed by condensation at the cooling of the.

fireball the observed opposite fractionation could be due to

mirror fractiönation of material not incorporated in hot particles

(Sisefsky et al 1970).

106

!06
Ku corcentrations varies between 0.2 and 44.3 fCi/kg. The

9 >
ratios to I'.r in figs 5, 20 and 36 display no fractionation

for the debris from the 1973 and 1974 Chinese explosions. In



106
, 9 / 2 iin: s p r i a . ; or lv,-> i :.-.-.-c<. \ :•.••' \ ••r. o t t L- i • in1, i i v e a R u

1 ri r. i n i t o s i " c n r i iv: e v e n t s t'ia:' ' i f j v e s .. : - : i . ; e r e u . A c o n 11 x\'<

i n j e c t i . n o t ol:l -•; r.itospht-ri <_ J<_ i^ris expi.ii .s t h e d e v i a t i o n c f

: he- m-.-a • ;i c d ?i,-pt i ro::i i:c i:;o. 'i-; :v'.i! . n o .

' **" Sb is detected ir v. niceiitril i' •• rs s between O.Oi and 5.2 fCi/ki:.

This ii--n;;lived i'r • ... = 2.7V) nu.'lide shows "rhe c'rirarteristi JS

of Ru even more r>r r. umctd i.ties h, 21 and 37). The bump in
125

the Urindsjivi cut ve in the winter of 19/2 was oue to some Sn

present in tlio lc:d used for shielding at that tine.

I was round in grour-! level air at Kiruna and Grindsjön after

•_he ("hinese explosions ir. concentrations up to 0.12 fCi/kg. At

LjuT-.gbyhed detectable amounts were not present in 1974 before

1 ite August, more than eituit iidifliv/es after the Chinese event

of that year. This late arrival is consistent with findings at

other laboratories (Van Middlesworth 1975, Liden fet al 1975) of

high 1 concentrations in thyroid glands of grazing animals

during the fall of 1974. Whether that is due to delayed fallout

from the Chinese explosion or to an injection 'rom the French

tests in the sothern hemisphere or both is '.ficult to tell.

However, as vill be seen from the analysis of 'ie ratios of

Ba to Zr and Ce, the first explanation seems more

plausible as six out of eight French tests were performed

more than one month later than the Chinese one which if the

French series contributed significantly should cause irregulari-

ties in the ratios mentioned.

Cs has been detected in foncer '.rations between 0.07 ana 8.^7

fCi/kg d:tfliv rhe considered ptri--;l. The concentration plots in

figs 13, 29 and 44 show clear maxim- in May 19/4 consistent both
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with the spring maximum findings tor Be an*' the streched increase
95

in Zr-act;ivity due te a large stratospheric injection by the
95

1973 Chinese test. The ratios to Zr in figs 7, 22 and 38 agree
well with t;he picture given above for Ru and Sb .*,

140nBa

140

Ba was detected at Grind sjön from the Chinese 1973 event at a

maximum concentration of 0.56 fCi/kg while the Chinese 1974 ex-

plosion yielded a maximum of 0.74 fCi/kg. In figs 30 and 23 where

Ba and Ba/ Zr are plotted for the sensitive Grindsjön sta-

tion an extra injection in the winter 1974/75 looks obvious- How-
95

ever a cariiful analysis of old and new Zr gives another picture
95

when only the ratio to Zrnew is plotted, which is done in fig
95

49. The division of Zr into old and new fractious was done by
95 95 95

analysing the ' Zr/( Zr+ Nb)-ratio and by correlation to the
141 141

Tj. = 32.."3d Ce-activi;y (see Ce for further discussions).
140 95

A small increase in the Ba/' Zr-ratio which still appears to

be present in late 1974 and early 1975 is believed to be due to

the mirror fractionation phenomena discussed for Ru as this
140

would be consistent with Ba fractionation factors as low as

0.01 found in fresh particles from the Chinese 1974 explosion

(Sisefsky 1976).

Ce is reported in concentrations between 0.02 and 3.56 fCi/kg.
141

An attempt has been made to reproduce thr> behaviour of the Cr/
95

Zr-curves for the fall of 1974 (figs 9, ?4 and 40) when debris

from the 1973 and 1974 Chinese nuclear tests were mixing. If p(t),

(0 < p < 1), is the function describing the ingrow of debris from

the 1974 event into a common inventory, s is the ratio of fission

yields between the 1974 and 1973 explosions and F is the ratio

at formation of one activity to another then F(t), the same

ratio as a function of time, t, after the 1973 test, can be

written:
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F(t)

Here Xn and A^ are the decay constants of the nominator and de-

nominator nuclides respectively and At is the time between the

two explosions (355 days). The formula is easily derived by

forming the expressions for the number of atoms of the nominator

and denominator isotopes in the common inventory from the two

explosions. By solving sp(t) for the experimental values of F(t)

for Ce/ Zr we found that an empirical relation

rsp(t) = exp [3.6«ln(t-At)-20.7] t<= 416

isp(t) = exp [l.3-(ln(t-At))2-7.1-ln(t-At)+1.3] t>416

could be fitted.

Resulting analytical F-functi ms are drawn in the Grindsjön plots

for U1Ce/95Zr (fig 24), U0Ba/95Zr (fig 23), U 1Ce/ U 4Ce (fig 32)

and Ru/ Ru (fig 31) for which a rather good resemblance is

achieved.

Irom the sp(t)-function mixing ratios between new and old activity

fractions of different nuclides can be computed as

H.
new activity i

new + old activity i
1

1 +
sp(t)

H. for some interesting nuclides are plotted in fig 50 for the
1 95
fall of 1974. The Zr-mixing function was the one used in the
correction of the Ba/ Zr-curve discussed above.

144

144

iCe

Ce is present during the period considered in concentrations
95,,

between 0.2 and 108 fCi/kg. The ratios to "Zr (figs 10, 25 and

41) very much resemble the ones for other longlived nuclides like



Ru a n d " " S i ) . A immp i i; y-: r e h 1974 at: l=i i : t«. :sjön i s o b v i o u s <nid

•..''nen e x a m i ;ii ,n: i\- :• i t h e r i s o ;:op.-; r a t i o s t>> ' Z r t h e s ? m e bump

i 25 , 1 4 ! . , i 5 5 , . r . . •••

s co rns t o b e p r e s e n t , .HI s o ! o r S n , c e ar.d IAI at . G r i n d s j ^ i i .

As it appears ai. only one station if. should in: dur l'i some loo;. 1

i'i'1 ease .

' ' • ' K u h a s b e e n e e L ft c L e d i n c . i - n c ^ n t r-.f. i o n s u p t o l . l l f C . i / k i ; . N "

" w e a p o n " y i d i ! v a l u e , a r e j . ; i v o n h v H a r l c y i . H a r l o y e t a l '•')b5)-

I n f i g 2*S s h o w i n ; ; E u . / J'/\r f o r t h e G r i t i d s j c i n ; n a t i o n t h r e e i l i l -

f c r e n t d e c a y l i i n s a r e d r a w n b a s e d o n f i s s i o n y i e l d v a L u e s g i v o n

2 3 5
i n M e e k e t a l 1 9 6 8 f o r f i s s i o n a n d ! 4 M c V n e u t r o n s o n *" U , f i s s i o n

2 3 8 2 3 9
a n d 1 4 M c V n e u t r o n s on ~ U a n d f i s s i o n n e u t r o n s o n P u . T h e d a t a

? 3 ri •
i n d i c a t e U t o h . i v e b e e n t h e t r i g g e r c h a r g e i n t h e C h i a e s e ; j

ap. l l'ii i h i r ruont ic ! e a r e x p l o s i o n s .

Chemical ratios

7n fip,s 15, 31, 46, 16, 32 and 47 the "chemical" ratios ' " > / Ru

t.vrd Ce/' ''+O are plotted. It is remarkable how well the obsorvml

values for these ratios agree with the theoretical decay in compa-

rison to other activity ratios discussed. The reason must be that: tin?

noniiaator and denomi i.itur decay chains contain the same or vet"/

similar chemical elements at the time of particle formation, ^'f

example the decays of massohains 141 and 144 both "go through" X'"',

C:>, Ba and I.a to Ce. By looking at independent yield values, <.*!iV-'ini —•

c.al properties it high temperatures and halflives of these e1.«me.'nfi;.

and correlating that to some >;oodness parameter of the experiment.!;

ratio function it should be possible to tell, something about H'ft

cool in>; time oi the firebnl!.



î.N THE THREE STATIONS

Tl.cj activity and activity ratios for the three stations are in

;/•, entu.il quite- similar, tilt only evident difference being a slower
10'} .9r)

increase of the " Ku/ ' Zr-ratio at Grmdsjun after the Chinese

i^7i-expiusion. The behaviour of this ratio for Ljungbyhed and
141 95

kiruna xi i swei1 the function derived above from the Ce/ Zr-

ratio while the (jrindsjön data is up !o thrto times smaller during

the 1'H\1 of 1974.

For the time covered by all three stations (April 1974— June 1975)

the time integrated activity concentrations are tabulated in

table 4. The I.junp.byhed ar d Grind^jön results are about the same

while the time-integrated concentrations at Kiruna tend to be

10-20 "I lower.
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Table 1.

16

Activity concentration (fCi/kg> in air near ground l e m i at Ljungbybed January-June 197k

lto-5* Y-88 Zr-95 Ru-103 Ru-106 8»-125•tartiac Be-7

JAI

PEB

MAR

APR 05
to
19
26

MA» 03
10
17
2k
31

JO» 05
Hi
19
28

83.1
66.0
k3.3

101.
99.7
92.2
92.6
53.8
78.2
81.2

166.
96.6

120.

0.27
0.22
0.16
0.35
0.32
0.36
0.1.3
0.26
0.2T
0.31
0.65
0.h5
O.kQ

17.3
11.8
9.15

I9.li
17.9
16.1
18.0
10.0
12.6
12.0
22.7
13.9
16.0

k.k6
2.66
2.0k
k.36
3.52
3.16
3.35
1.69
2.0k
1.75
3.29
1.91
2.13

16.1
18.3
«.9$

21.5
21.5
81.5
2k.5
Ik.3
18.1
18.5
38.3
2fc.5
29.3

1.88
1.25
1.11
2.38
2.3!
2.53
2.76
1.62
2.22
2.32
k.65
2.96
3.39

Activity concentration (fCi/kg) in air near ground level at Ljungbybed January-June 197k

Cs-137 Ba-iUO C«-1ki Ce-ikk fti-155 U-237
Week
starting r-131

JAS

FEB

MAR

APR 05
10
19
26

HAY 03
10
17
2k
31

Jim 05
Ik
19
28

2.97
16
73
95
02
89

It.56
2.61
3.72
3.63
6.1U
5.0k
6.5k

1.60
0.98
0.7k
Lk2
K 16
0.9k
1.02
0.53
0.62
0.57
0.95
0.56
0 7 1

36.0
2k. 8
2 1 . 9
k7.2
k6.0
k3.k
53.9
31.7
k2.5
1*1.2
87 .1
55.7
69.O

0.35
0.30
0.U2
0.52
0.k3
0.53
0.61
0.!< k
O.kO
O.fc3
1.11
0.5k
0.72
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Table 1.

Activity cancer.tration (fCi/kg) in air n?or ground level at Ljungbyhed July-December

Week
starting

JUL 05
10
10

26
AUG 02

09
l o

23
K

SEP 06
13
20
27

OCT 01*
11

18

25
sov oi

OB
15
22
27

DEC 06
13
20

27

tf-r

76.8
"'1.9
91.1
59.1
67.9
90.8
8'i.8
99.8

107.
59.2
95.6
67.1
59.3
50. '
1.7-1
31?.5
28.2
2U.5
71*. i
59-1»
1.1.2
37.7
52.7
1.5.9
57.9
56.0

Hn-<U

0.27
0.20
0.29
°. 17
0.17
0.16
(.'. lli
n 16
,,.il*
0.09
0.12
O.OT
0.07
O.06
0.10
0.03

<0.U2
•0.02
O.'<7
0.08
0.05
0.07

«0.05
0.03

<o.ou
0.08

v-a&

O.Ofc
<0.03
o.oi*
0. 11

<0.02
o.ou

<0.r>2
<0.O2
<0.O2
0.C6
0.06
0.08
0.05

<o.oi*
0.05
0.09
0. 10

Zr-95

8.26
5.2?
7.05
3.93
3.86
U.85
3.59
U.oU
U.oi.
..63
3.75
5.29
8.56
1.6U
3.37
1.10
2-75
1.3U
U.81
5.1*0
U.77
3.00
5.28
U.88
7.29
7.U8

Ru-103

O.98
0.78
0.96
0.52
0.62
1.12
0.95
1.30
1.?2
0.60
1.02
0.51
0.53
n.uo
0.U5
O.UU
0.29
0.U2
1.92
2.07
1.28
1.21
1.86
1.69
2.U9
2.33

Ru-106 Sb-'25

16.1 i
11.0
15-8 i
9-95
9-98

1!. 1
3.21*
8.90
7.57
3.93 f
6.26 c
3.30 C
3.38 C
;-.53 c
2.65 c
1.U3 C

' . 09
.39

' . 20
.20
• 13
.uo
. 1 3
.31
. 0 1

).62
.81»

1.50
).U3
1.38
1-33
(.26

1.12 0 .18
1.12 0.17
3.16 c
2.53 '
2.21 t
1.68 C
3.02 C
1.99 C
3.37 C

).U8
).-,9
J.26
1.23
1.19
).28
).U0

3.63 O.UO

Activity concentration (fCi/kg) in air near ground level at Ljungbyhtd July-Dec«»ber 1974

Week
starting I-131 Cs-137 B«-1ltO Ce-iUi Ce-lUl» Eu-155 0-23T

JUL 05
10
19
Z$

AUG 02
09
Ifi
23
30

SEP 06
13
20
27

OCT Oil
11
18
25

80V 01
oa
15
22
27

DEC 06
13
20
27

<0.06

3.75
2.58
3.85
2.38
2.33
?.85
'.93
2.12
2.26
1.33
1.39
0.93
0.92
0.79
0.65
0.53
0.3lt
0.35
0.77
0.67
0.50
0.1»3
0.67
0.56
0.6U
0.73

<o.oi»
<o.oi»
< O . i 5
<0.11
0.00
0.1.6
0.33
O.U
O.UO
0.12
0.17
0.09
0.03

<0.03
<O.0U
tO.03
<0.03
«O.03
O.05
O.03

<O.0li
<0.03
<0.06
<O.0lt
<0.0l)
<0.03

0.56
O.61
0.70
0.37
0.25
1.0b
0.98
1.59
!.2lt
0.1.8
0.89
1.12
1.08
O.UO
0.71
0.1.5
o.uu
0.U1
1.55
1.71
1.09
0.88
1.32
1.16
2.0O
1.68

35.5
25.9
3U.5
19.3
21.6
23.9
19.3
21.9
17.8
8.U9

11.8
8.95
7.96
6.1.2
6.51
U.OU
3.21
2.60
7.75
6.77
5.67
U.27
6.85
6.25
8.85
9.UU

0.33
0.20
0.31»
0.28
0.25
O.2I4

0.2U
0.2U
0.22
0.19
0.19
0.12
0.11
0.07
0.05
0.03

<0.o6
<o.os
0.09
0.12
0.08
0.08

<0.11
0.08
0.07
0.11

<0.26
0.60

<0.29
<0.19
<O.1U
<0.27
cO. 16
v0.17
<o. 18
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•å

"st Table 1.

Activity concentration (fCi/kg) in air near (round level at Ijungbybed January-Ju

Week
starting

JAR 03
10
17
2k
31

FEB 07
lit
21
26

MAD 07
tU
21
26

APR Ok
11
18
25

KAY 02
09
16
23

JUR 02
06
11
20
27

Be-T

kT.k
85.3
1.8.2
35.7
20.0
83.8
1*7.1
36.?
63.6
1(2.9
ki.5
51.3
35.1
30.2
k3.T
86.0
55.3
81.k
55.9
3k.k
U2.9
50.7
7k.8
70.3
7k.6
b8.k

Kn-5k

c.T8
0.16
0.11
0.07
0.05
0.20
0.08
0.10
0.23
0.11
0.09
0.12
0.15
0.10
0.12
0.23
0.18
0.19
0.12
0.08
0.10
0.10
0.13
0.11
0.08
0.06

Y-8B

0.09
O.T6
0.10
0.08
0.0k
0.19
0.07
0.06
o.i6
0.09
0.07
0.08
0.09
0.07
0.08
0.17
0.09
0.13
0.08
0.06
0.05
0.08
o.c6
0.06
0.05
0.03

Zr-95

7.90
11.k
8.55
5.10
2.78

12.3
k.77
k.k5

10.8
5 . H
k.31
5.01
k.2fc
3.38
k.11
7.. Sk
3.70
5-53
3.30
1.79
2.05
2.20
2.k9
1.98
1.67
1.11

Ru-103 ftu-106

1975

8b-125

1.98
It. 00
2.65
1.50
O.91
3.k1
1.38
1.3k
2.88
1.1.2
1.06
1.2k
0.88
0.76
0.89
1.57
0.7k
1.06
0.60
0.33
0.3k
0.37
O.ki
0.30
0.2k
0.15

2.91
6.0k
k.3k
3.21
2.0?
7.93
3.k3
3.62
8.79
k.6T
3.9k
k.91
5.15
k.10
5.k1

lO.k
5.79
8.7k
5.65
3.11
3.91
k.k9
5.60
k.75
k.23
2.82

o.ke
0.72
0.63
0.37
0.26
1.05
0.50
O.k7
1.19
0.51
0 . »
0.61
0.6k
o.kfl
O.61
t.36
0.73
1.18
0.7k
O.k6
0.60
0.6k
0.77
0.67
0.61
O.kO

Activity concentration (fCi/kf) ir air n«ar ground l«v«l at Ljuô tagrtwd January-Jun» 1975

•tarting C«-137 Ba-ikO C«-1klt ft»-155 U-237

JAR 03
10
17
2k
31

TO 07
Ik
21
28

MAR 07
Ik
21
26

APR Ok
11
18
25

NAY 02
09
16
23

JUR 02
06
11
20
87

0.8k
1.25
0.99
0.69
O.k6
1.75
0.8O
0.8k
1.80
1.11
0.9k
1.22
0.99
0.91
1.22
2.56
1.32
2.13
1.k5
0.96
1.0k
1.17
1.52
1.32
1.27
0.69

1.k7
2.k7
1 71
0.91
0.51
2.00
0.60
0.65
1.59
0.60
0.50
O.k8
O.k6
0.32
0.38
0.66
0.30
O.ki
0.2U
0.12
0.15
0.11
0.13
0.11
o.to
0.0k

9.6fc
ik.6
13.1
7.65
k.6k

21.k
7.6k
8.21

22.6
10.6
9.63

11.6
11.6
8.58

ti.9
23.0
11.7
18.k
12.2
6.oO
9.27
8.22

11.1
9.56
8.51
5.91

0.11
0.1k
0.09
0.08
6.05
0.22
0.05
0.10
0.20
0.08
0.08
0.08
0.13
0.08
0.17
0.25
0.12
0.19
0.15

<0.05
0.11
0.12
0.12
0.12
0.12
0.06
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Activity concentration (fCi/kg) in air near ground level at OrindsjSn July-Deceaber 1972

Mn-5k Y-88 Zr-95 Hu-103 Ru-106 Sb-125
Week
starting Be-7

JUL

AUG

SEP

OCT

HOV

DEC

Oil
11
18
25
01
08
15
22
29
06
13
20
27
03
10
17
2k
01
08
15
22
29

U0.9
h3.0
fck.k
5b. 2
62.1
2fl.6
29.6
25.2
52.7
25.7
1.2.3
27.7
38.7
39.7
32.0
12.5
20.1
29-9
56.7
37.9
39.7
60.0

O.Oli
0.01

0.02
0.01
0.01

•».83
3.29
2.71
2.31.
2.1.3
1.01
0.97
0.É1
1.25
0.73
0.61
0.36
0.'50
O.kk
0.26
0.10
0.13
0.13
0.26
0.15
0.11
O.ifc

5.16
3.97
3-33
2.81.
3.19
1.13
0.89
0.6i
1.27
0.57
0.51
0.30
0.36
0.31
0.17
0.05
0.07
0.06
o.it.
0.07
0.07
0.06

3.66
3.k1
2.66
2.30
k.03
1.25
1.27
1.0k
2.1.7
1.51
1.16
0.77
1.16
1.15
0.70
0.19

0.1.0
0.81.
0.59
0.62
0.66

Q.fc5
O.fc6
o.ko
0.3*
O.h7
0.15
0.17
0.08
0.25
0.15
0.21
0.09
0.26
0.22
0.19
0.11
0.15
0.13
0.19
0.17
0.19
0.22

Activity concentration (fCi/kg) in air near ground level at GrindsJ8n July-December 1972

C»-137 B*-1ka Ce-Iki Ce-i>ik Eu-155 0-837
Week
starting 1-131

JUL

AUC Ok
11
18
25

6CP 01
08
15
22
29

OCT 06
13
20
27

•OV 03
10
17
21.

DEC 01
08
15
22

1.15
0.82
0.86
0.82
0.96
0.1.6
O.fc5
0.30
0.55
0.36
0.39
0.30
0.36
0.32
0.25
0.1k
0.17
0.20
0.37
0.29
0.2k
0.38

3.56
2.0k
1.67
I.ki
1.25
0.6k
0.1.9
0.22
0.50
0.28
0.22
0.09
0.13
0.08
0.08
0.0k
O.Cit
0.03
0.0k
0.02
0.03

5.9k
3.86
3.77
3.7k
3.77
2.17
2.01
0.96
2.71
1.71
1.70
0.70
I.ko
1.02
0.9k
0.60
0.66
0.73
I.k3
0.93
O.85
1.08

0.05

0.09
0.05
0.03

0.03
0.03

0.02
0.0k
0.02
0.02
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Ac* i v i iy •.'• :riC(vn*-rut i un i T*C t /kf*) in a i r "*• January-^une 1973

ft—"K

• ;ir* i W

i ,

'6

v , ; ; . • i~3

(V )

1..

;>

30
AIK 06

; }

!'.'
: • ' !

MAY .Jit

i i

. ' f l
.'5
30

JIW OS
' • j

?1
29

i'.e-7

• ' 5 . ' •

':S.'i
' i " . i •

J >, . f .

'Yl.'!

5 , ' . f>

.il. .k
^ - '
k 7.1.
".''..'•:
kr'..1.:
?2. T
"t i. 1
2? . 3
18.1
26.8
65.?
35.7
55.8
?7.5
k 6.6
6k ,2
^6.9

102.
92.3

97.6

!.'.n-'ju

•. o •

;.i. .'.1
f . . •:'•:

0.01
0. 'j 1
t •. o i

o . : 11
0.0?
0.02
0. i; 1
O.ct
0.02
0.02
O.fll
0.05
0.03
0.02

0 . ' I i
(.1.11
:.';ö

').0h
0.10
0.11
o. ob
O.05
n.os
0.09
n. ok
O.Ok
0.05
0.0?
!,. 02
0.02
0.-03
0.0?
0.0.1
0.01
0.0?
0.02
0.02
0.02
0.03
0.02

Ru-103

O.Ok
0.05
(,. 05
0.03
G. Ok
0.05
0.02
0.02
0.02
r .03
0.01
0.01
0.01

'0.01
<G.O1
-.0.01
<0.01
<0.01
0.01

<0.01
<0.01
0.01
0.01

<0.01
<0.01'
•0.01

Ru-'0b

0.53
0.53
O.kR
0.1.3
0.63
C. Q?
0.67 •
0.79
0.73
1.10
0.67
0.68
0.73
O.k3
0.27
O.k6
0.97
0.71
0.91
0.53
0.82
I.lk
0.87
1.k7
1.56
2.03

Sb-1?5

O.^O
0 . 10

• • G . ' k

»O. i k
<0. lit
<0. 1k
••0. lit
<0.1k
<0.1k
0.17
0.10

<0.1k
0.16

<0.10
<0.10
0.10
0.30
0.17
0.18
0.11
0.25
0.26
0.22
0.38
O.kO
O.k8

Activity concentration (fCi/kg) in »ir ne»' ground level »t Grindajän January-June 1973

Week
starting 1-131 Cs-137 Ba-lkO Ce-iki Ce-Ikk Eu-155 U-237

JAI! 03
08
19
26

FEU 02
09
16
23

MAH 02
09
16
26
30

APR 06
13
19
27

MA? Ok
11
IS
25
30

JUN 08
15
21
29

0.30
0.2k
0.27
f i . 23
0. 3k
O.ltlt
0.3 '
O.I18
C.JT
0.59
O.lti
O.k9
0.U7
0.32
0.25
0.31
0.78
0.50
O.61
0.35
0.60
0.75
0.63
1.00
1.1k

0.80
1.10
0.70
O.k8
1.08
1.20
0.89
1.17
1.07
1.1. It
0.86
0.93
1.23
0.71
0.69
0.81
1.9k
1.25
1.16
0.79
I.klt
' .52
1.18
1.72
2.00
2.60

0.0k

0.03

0.03

0.05
0.02
0.02
0.05
0.02
0.02
0.03
0.07
0.05
0.03
0.0k
0.0k
0.06
0.06
0.07
0.05
0.06
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Table 2.

Activi ty concentration (fCi/kg) in a i r near ground level at Grindsjön July-December 1973

Week
starting

JUL 06
13
20
27

AUG 03
10
16
2lt
31

HEP 07
Ik
21
28

OCT 05
12
'9
26

NOV 02

09
16

23
30

DEC 07
Ik
21
28

Be-7

3k.T
51.2
52.9
58.7
55.0
B'.O

10 j .
1*2.3
28.6
U8.6
37. 1
»»8.6
k2.o
?!..-.
27.1
25.7
Vj.7
3I4.2
32.9
35.7
1.5.7
?7.l
31.k
32.9
20.0
26.9

Mn-5k Y-8 Zr-95 Ru-103 Bu-106 Sb-125

0.05
0.21
0.11
0.26
0.27
0.35
0.6k
0.32
0.39
0.51"
0.U6
0.59
0.85
0.U3
O.65
0 .5 '
0.86
1.05
0.69
1.02
t .15
1.01
1.16
1.38
1.36
2.02

0.04
0.32
0.21
1.51
0.37
0.60
0.79 .
0.1*9
o.M
0.71
0.58
0.70
0.75
0.39
0.55
O.U8
0.78
0.82
0.U6
0.6U
0.80
0.50
0.63
0.66
O.56
O.76

0.52
0.85
0.51»
0.75
o.uu
0.65
0.61
0.37
0.22
0.29
0.37
0.29
0.31
0.15
0.22
0.19
0.35
0.U8
0.29
0.39
0.4k
0.38
0.73
0.52
0.38
C.75

0.12
0.13
0.11
0.1U
0.09
0.09
0.08
0.05
0.03
0.07
0.09
0.09
0.08
0.03
0.10
0.08
0.11
0.12
0.19
0.06
0.11
0.07
0 . lit
0.11
0.13
0.114

Activity concentration (fCi/kgi in air near ground level at Grindsjon July-December 1973

Week
starting

J U L Ob
13
HO
27

At.'G 03
10
16

31
3EP 07

11.
21
28

OCT 05
12
V)
?6

'.V--V 02
O'l
16
53
30

DEC 07
lli
21
28

• • 0 . 0 1
0.09

0.06

fa-137

0.39
0.65
O.'iO
0.62
0.51
u.5?
rt.5k
(1. .J2
0. ; " ,
fl. 2','
o.?6
O.?lt
0.23
0.1*.
•'.15
0.11
0. 16
O.lfc
0.2?
•>.?(,
'.). I?
0 . 1)
0.17
0.15
0.15
Q.18

B«-11tO

0.06
0.56
0.17
O.l<?
0.31»
0.2k
0.21»
0.1'}
0.09
0.1?
0.10

0.06
O-O")
0.03
O.Olt

0.03
0.31»
0.17
O.lii
O.l»7
0.38
0.51
O.M
0.31
0.J7
0.1»!
0.1*3
0.59
0.27
0.60
0.30
0.1.3
0.62
0 . }(>
0.3»i
c.i*6
0.31
O.I* 1
0.36
O.it'i
O.«»8

Ce-lUk Eu-155

0.75
1.20
0.75
1.15
0.93
0.70
0.88
0.67
0.31
0.1*1
0. 1*P
O.kk
0.63
0.30
0.71
0.31*
ci.6k
0.89
0.1*3
0.66
0.^6
0.71*
1.11

1. 12
1.57
i.3o

0.02

0.02

0.02

U-237

0.19
0.60
0.23
3.3k
0.21
0.20
0.12
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Table 2.

Act iv i ty concentration (fCi/kg) in a ir near ground l e v e l at GricdsjSn January-June 197k

Week
starting

JAS 0U
11
18
25

FEB 01
08
i 5
22

MAfi 01
06
15
22
29

APR 05
11

19
26

MA* 03
10
17
22
31

Jim 07
ik
20
28

Be-7

k2.k
20.2
26.7
25.6
U0.3
62.7
59.9
5k. 3
87.0
51.9
k5.3
70.0

1 0 1 .
I l k .

75.0
76.9

150.
113.
166.
138
75.9
70.0
85.0

183.
5k.5
7k. 1

Mn-5k

0.0É

0.03
0.03
0.03
0.07
0.07
0.07
0.13
0.1k
0. Ik
0.13
0. 31
0.37
0.18
0.2k
0.51
0.3k
0.65
0.76
O.k2
0.32
0.35
0.7k

O.kO
0.38

Y-88 Zr-95 Ru-103 Ru-106 Sb-125

2.30
1.50
3.16
2.69
3.50
6.36
5.30
5.k9
8.ko
8.21
7.13
9.6o

17.0
23.8
11.3
l l t . 1
27.0
18.1
31.1
30.!*
ib.7
11.5
12.2
25.9
11.5
11.6

0.99
0.52
0.95
0.83
1.22
2.k3
1.97
1.6?
2.57
2.33
2.16
2.83
k.6k
6.08
2.80
3.19
6.0k
3.79
6.0J
5.kO
2.86
1.97
1.97
3.97
1.53
1.57

1.0k
0.68
1.13
1.22
2.09
3.89
3.k6
3.37
5-69
5-70
5.86
8.60

15. i
23.5
11.6
Ik .9
31.0
22.0
38.9
37.8
22.3
17.6
20. C
kfc.3
19.U
2 1 . 1

0.19
0.08
0.20
0.18
0.31
0.k3
O.k2
0.k2
0.66
o.8o
0.73
0.87
1.59
2.k7
1.17
1.61
3.30
2.U1
U.5k
5.16
2.9b
2.2T
2.Ut
5.15
2.80
2.77

Activity concentration (fCi/kg) in air near ground level at Grindsjon January-June 197k

Week
starting

JAN

FEB

MAR

APR

MAY

JUK

Ok
11
18
25
01
08
15
22
01
nA
Uo

V,>
22
29
05
11

19
26
03
10
17
22

07
Ik
20
28

1-131 Cs- 1 37 Ba-ikO Ce- lk l Ce-ikk /Hi-155

0.25
C. 15
0.3C
0.29
0.37
0.66
0.62
0.67
1.01
1.2?
1.10
1.39
2.U7
k.1?
;";. 00
2.66
5.6!
'i.Oi
7.20
8.32
U.70
3.7?
3.91
8.67
fc.28
k. 32

0.51
0.32
0.67
0.58
0.59
1.18
0.93
1.00
1.k7
1.56
1.06
1.03
1.91
2.30
0.92
1.1k
2.10
i.2k
2.06
2.16
1. 10
0.76
0.62
1.15
0.58
0.52

2.)fa
1.36
3.66
3.61
k.27
9.03
8.21.

10.1
17.0
?0. - l
»5.9
17.k
36.0
k9.3
23.1
32.6
67.6
k7.)
90.1

io8.
59.6
Ufl.T
k5.7
*5.8
57-3
57.0

0.07
o.o6
0.09
0.1k
0.16
0.12
0.15
0.32
O.kl
,i.22
0.30
:.i.55
Ö.U3
0.8:
0.96
0.57
O.k3
O.k8
1.00
0.52
0.57

U-237
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Table 2.

Activity conceotratioc (fCi/kg) in air near ground level at Grind»jän Julr-Dec«m*er 197k

starting Be-T *i-5- Y-88 îr-95 Ru-103 Ru-tO6 Sb-125

JUL 05 U3.T 0.21 7.01 0.95 13-6 1.60
12 3Î.6 0.20 5.8T 0.T3 M.I 1.26
19 65.T 0.2T 6.56 O.96 Ik.k I.91
26 U5.0 O.17 k.63 O.61 11.3 1.31»

AUG 02 59.0 O.17 3.T0 O.56 9.6I 1.2»
09 33.7 0.1»» 2.80 O.kU 6.9h LOT
16 U7.0 0.10 0.03 »».33 0.1)3 5.31 0.85
23 63.. ' O.16 0.05 8.?0 1.05 I3.8 l .ko
30 U2.1. 0.13 0.02 I».11 O.61 6.01 0.99

SEP 06 l>3." 0.08 0.03 k.06 0.k6 3-39 0-55
13 Sf.^ 0.07 0.0» 4.36 O.56 k.3» 0.J3
20 Uu.O COT 0.02 2.TU O.li2 3.37 O.k7
27 63.1 0.09 J.02 3.O8 O.57 6.71 O.63

OCT OU 40.7 0.07 0.03 3-23 0.38 k.23 0.50
11 21.8 0.03 0.01 I.16 0.21 I.35 0.80
18 23.6 O.OU 0.02 2.3É 0.31 1.17 0.25
25 16.3 0.03 0.02 1.89 0.25 0.75 0.10

1WV 0! 16.7 0.02 0.02 I.67 O.26 0.88 0.09
08 33. 4 0.05 O.OU fc.4U O.81 1.36 0.30
15 52.7 0.07 O.OU U.51 1.35 S.'"» 0 . 3 7
22 25 . ' 0.05 0.03 3-11 O.8O 1.27 0.22
29 29.2 0.04 0.03 2.79 0.89 1.50 0.17

DEC 06 30.9 O.C O.O6 U.70 1.20 2.0k 0.3»
13 Ul.3 0 . . . O.O6 U.50 1.U3 3.16 0.3»
20 25.5 O.06 o.tf. 3-69 1.11 I.Ui 0.30
27 S u e as above ( Ik days s a a p l e )

Act iv i ty concentration (fCi/kg) in a ir near (round l eve l at Grindsj8o July-Daccaber 19TU

Week
startin« I-131 Cs-137 Ä-1U0 Ce~ifcl Ce-lUU Ba-155 U-23Î

JUL 05 2.6U 0.05 0.26 28.6 0.32
le <0.03 2.29 0. ?1» 0-32 25.9 0.28 0.27
19 <0.03 3-31 0.17 O.kk 3k.3 0.3T 0.3k
26 <0.O2 2.U1 0.11 0.25 2k.fc 0.25 <0.lk

AUG 02 <0.02 2.k9 0.09 0.25 20.6 0.23 <0. Ik
09 <0.02 1.59 0.13 O.38 20.1 0.19 <O.tk
16 i.kU 0.19 O.6I 13.k O.15 <0.1k
23 2.U1 0.U7 1.31 I6.O 0.25
30 1.69 0.35 1.26 19.O O.26

SEP 06 O.89 O.18 1.00 10.7 0.13
13 1.18 0.13 O.93 8.33 0.12
20 0.90 0.07 O.57 ' 7.63 0.10
27 1.*2 0.05 0.52 6.10 0.09

OCT OU 1 . 1 3 0.03 0.52 6.66 0.09
11 0.91 0.01 0.2U 2.93 0.05
18 0.4k 0.03 O.58 U.ko 0.05
25 0.2Î 0.01 0.29 2.16 0.05

NOV 01 0.29 0.02 0.28 1.93 0.0k
08 0.U2 0.05 1.87 6.TO 0.08
15 0.96 0.05 1.21 5.56 0.06
22 O.ki 0.02 O.97 k.87 0.06
29 0.3T 0.02 0.62 3.0k 0.05

DEC 36 O.51 0.01 1.1? 6.16 0.09
13 O.63 0.02 0.95 5.27 0.0$
20 0.36 0.02 1.23 6.11 0.07
27 Sao« as above (Ik days saap le )
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! •

Activity concentration (fCi/kg) in s ir near ground level at Grindsjön January-June 1975

WeeK
starting Be-7 Mn-5k Zr-95 Bu-103 Bu-106 Sb-125

JAM 03
10
17
2k
31

PEB 07
1k
21
28

MAR 07
Ik

21
27

APR Ok
11

18
25

KAr 05
12
16

23
30

JUN Oé
13
19
27

51.5
5'j.3
kO.O
27.5
26.k
52.3
38.3
52.5
39.G
35.k
55.9
51.3
25.1
22.k
59.0
k7.5
55.8
ik.U
75.8
56.3
51.0
26.2
77.6
53.2
81.3
61.3

0.07
O.lk
0.10
0.06
0.07
0.12
0.08
0.16
0.22
0.10
0.11
0.17
0.09
0.08
0.13
0.19
0.12
o. ta
O.lk
0.11
0.10
0.09
0.13
0.07
0.09
0.09

0.08
O.lk
0 ™>
0.0b
0.06
O . U
0.08

O.lk
0.07
0.11
0.12
0.07
0.06
0.10
0.12
0.09
0.12
0.12
0.08
0.07

' 0.05
0.07
0.05
0.05
0.05

5-97
9.29
6.77
3.90
k.2k
7.38
k.72
7.k6
8.2k
k. 20
5.20
6.13
2.97
2.ko
5.08
k.82
3.91
k.89
k.6k
2.83
2.6k
1.70
2.75
1.68
'.95
1.77

1.78
2.58
2.Ok
1.12
1.15
1.85
1.21
2T03
2.Ok
1.12
1.3k
I.kk
0.67
O.61
1.16
0.96
0.79
O.98
0.91
0.52
O.fck
0.23
O.k3
0.25
0.29
0.23

2.86
3.89
3.k2
2.17
2.36
k.22
3.07
5.ko
6.37
3.83
5.38
6.30
3.3!
3.6k
7.07
6.30
6.18
8.6k
9.16
5.36
5 . " .
3.08
6.1k
k.02
5.02
k.7k

O.kl
0.65
0.5k
0.35
0.38
0.63
O.k6
0.8k
1.11
0.50
0.65
0.93
O.k8
O.k5
0.82
1.09
0.73
1.13
0.9k
0.70
0.6S
0.55
0.81»
0.56
0.67
0.66

Activity concentration (fCi/kg) in air near ground level at CrindajSn Jauutrv-June 1975

Week
starting 1-131 CB-137 Ce-tW. Bu-155 U-237

JAM 03
\r,
17
2k
31

fEB 07
lit
21
28

MAR 07
1»
21
27

Al'F <)h
11
18
25

MAY 05
12
16

n
30

JUII 06
13
iy
27

0.75
0.91
0.81
0.55
0.58
1.O1*
0.72
1.22
I.3I.
0.85
1.20
1.20
0.81
0.80
1.50
1.52
1.I.6
2.21
2.22
1.1.7
1.37
O.9U
1.70
1.23
1.39
1.39

0
0
0
0

.02

.05

.01

.01

1.21
2.23
1.U9
0.80
0.88
1.16
0.7I»
1.18
1.59
0.5k
0.62
0.81
0.38
0.29
0.1.2
0.56
0.31
0.1.0
0.28
0.20
0.17
0.13
0.15
0.09
0.09
0.08

8.15
1U.0
11.1»
7.02
7.91

12.1.
8.86

16.1
22.8
9.22

12.0
'7.3
8.93
7.87

13.5
20.0
12.2
13.1.
ill .0
10.7
10.6
9.1»?

12.3
8.21
9.26
9.1.1»

0.09
0.12
0.1k
0.08
0.09
0.13
0.12
0.16
0.20
0.08
O.iU
0.18
0.09
0.09
0.1k
0.21
0.1k
0.21
0.17
0.1k
0.13
0.11
0.15
0.11
0.12
0.13
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Table 3.

Activity concentration (fCi/kg) in air near ground level at Kiruna July-December 1973

Mn-51» Y-88 Zr-95 Ru-103 Bu-106 Sb-125
Week
starting Be-7

JUL

AUG

SEP

OCT

!»0V

DEC

10
IT
2k
31
OT
Ik
ai
28
05
12
19
2É
02
09
16
23
30
07
lit
21
28

UO.O
30.0
2k. 3
57.9
30.1
3k.6
78.3
29.0
23.0
3k. 1
1.2.9
28.9
U8.1
U5.U
U5.U
27.7
29.1
33.9
kk.7
53.9
37.7

0.20
0.23
0.21
0.1.2
0.23
0.3k
0.82
0.39
0.29
0.35
O.k7
0.1*6
O.81
0.68
0.79
0.59
0.59
0.79
1.09
1.71
1.7k

0.26
0.39
0.27
0.63
O.kk
0.51
1.01
0.25
O.kO
O.kO
O.W
O.kk
0.7k
0.56
0.56
0.37
0.35
O.kS
0.T0
0.93
0.90

0.31

0.20

0.20

O.k2
0.31
O.kO
0.19
0.18
0.U7
O.kk

0.75

0.16

0.70

0.19
O.Ik
0.13
0.16
0.09
0.1k

0.25

0.30

Activity concentration (fCi/kg) in air near ground level at Kiruna July-Decetfber 1973

C»-137 Ba-ikO Ce-Ikl Ce-1kk Eu-155 U-23T
Week
starting 1-131

JUL

AUG 10
17
2k
31

3£P 07
Ik
21
?9

OCT 05
12
19
26

MOV 02
09
16
23
30

DEC 07
Ik
21
28

0.09
O.t2
0.25
0.15
0.09
0.08
0.07
0.07
0.12
O.1£
0.12
0.27
0.12
0.1k
O.Ik
0.23

0.19
0.20
0.23
O.k6
0.19
0.31
0.52
O.16
0.23
0.22
0.30
0.27
0.1.6
0,35
0.35
0.20
0.17
0.29
0.30
0.53
O.k3

O.k3
0.29

0.1*9
0.21
0.33
0.59
0.17
0.2k
0.25
O.lik
0.3k
0.76
0.57
0.66
O.k6
0.52
0.70
0.62
1.37
1.28
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Table 3.

Activity concentration (fCi/fcg) n «ir near ground level at Kiruna January-June 197k

Week
starting

JAN Oil
11
18
25

FEB 01
08
15
22

MAR 01
06
15
22
29

APR 05
10
19
26

HAY 03
08
17
2b
31

Jlffl 07
1U
19
28

Be-7

lib .9
50.9
ki.6
28.1
39.9
35. k
k5.1
U6.3

15"..
127.

»ill.9
35.6

lkk.
59."»
81.0
60.0

100.
57.7

167.
136.
95.0
38.8
89.6

171.
Ilk.
27.7

V-88 Zr-95 Ru-103 Ru-106

0.06
0.16
0.23
0.06
0.17
O.!»7
0.15
0.19
0.15
0.36
0.19
0.62
0.53
O.ki
0.37
0.35
0.51
O.k6
0.11

Sb-125

2.U3
3.17
2.70
'.79
2.57
2.U3
3.8k
5.33
15-"•
19.k
1*.19
13.0
29.7
10.6
11.2
10.0
18.3
9.25
31.0
26.0
18.2
15.0
12.7
20.0
15.5
6.23

1.0k
1.28
1.07
0.66
0.91
0.93
1.k6
1.76
5.00
6.01
1.21
3.61
8.i6
2.36
2.79
2.k1
k.Ok
1.87
6.06
It. 90
2.99
2.k9
1.97
3.23
2.21
O.k3

1.57
1.67
1.36
0.82
1.73
1.61
2.3k
3.69
10.9
15.0
3.51
10.9
27-7
8.33
11.0
10.9
21.0
10.8
38.k
3k.2
23.2
22.2
19.1
33.2
26. k
5.65

0.28
0.26
0.18
0.2k

0.2k
0.25
0.38
1.20
1.53
0.33
1.21
2.69
1.03
1.19
1.20
2.06
1.2k
k.k7
3.99
3.06
2.60
2.1.3
k.2T
3.18
0.68

I
Activity concentration (rCi/kg) in air near ground level at Kiruna January-June 197k

Ba-ikO Ce-Iki Ce-1kk Bu-155 0-237
Week
starting

JAN Ok
11
18
25

FEB 01
08
15
22

MAR 01
08
15
22
29

APR 05
10
19
26

KAY 03
08
17
2k
31

JU» 07
Ik
19
28

1-131 Ci-1

0.30
0.29
0.31
0.26
0.37
0.2fi
O.k6
o.6o
1.91
2.51
0.58
1.87
k.66
1.87
2.06
1.96
3.8k
2.00
7.12
6.53
5.08
k.2k
k.06
6.83
5.32
i.kk

0.51
0.61
0.51
0.32
0.39
O.»»2
0.60
0.78
2.23
2.56
0.51
1.k7
2 99
0.90
0.9k
0.7k
1.37
0.6k
?.O3
1.57
1.03
0.75
0.6k
0.85
0.6k
0.18

2.3k
2.86
2.67
1.76
2.67
3.k7
5.60
8.20

25.k
33.6
7.86

2k.9
58.7
19.7
2k.k
22.6
k5.0
23.6
85.0
77.8
56.1
1*9.0
l»5.0
73.7
59.5
11.8

0.29
0.30
0.11
0.21
O.US
0.18
0.25
0.17
0.38
0.23
O.7J
0.78
0.55
O.k9
0.57
0.7k
0.62
0.20
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Table 3.

Activity concentration (fCi/kg) in air n e w ground level at Kiruna July-Deceaber 197k

Week
starting B«-7 Mn-5k r-88 2r-95 Ru-103 Ru-106 Sb-125

JUL 05
12
19
26

AUG 02

09
16
23
30

SEP 06
13
20
27

OCT Ok

11
18
25

SOV 01

08
15
22
29

DEC 06

13
20
26

82.3
57.9
73.1

79.9
52.1
7k.k
71.1
75.3

7k.9
50.0

U3.5
37.2
147.2
29.2
57.1
66.7
26.7

1*3-*»
68.6
62.0
53.1
i.3.8
3 .5
28.3
56.3
23.1

0.25
0.17
0.18
0.19
0.12

0.17
0.10

0.10

0.09
0.09
0.13
0.09
0.07
0.06

0.05

0.05
0.03
0.09
0.06

0.07

0.08

0.08

0

0

0
0
0
0

0
0

.03

.05

.03

.05

.0k

.ok

.06

.Oh

7.60
5.10

5.07

5.25
2.89
3.17
2.63
2.62
3.67
1.35
0.98

0.83
1.37

3.57
2.U0

5.25
0:83

1.23
2.71
2.2k

3.16
3.30
3.00

2.73

5.35
1.96

I.H
0.7k
0.73
0.68
O.lii
O.US

0.58

0.87
0.59

o.uo
0.3"»
0.26

0.31
0.15
O.k7
0.57
0.30
0.63
0.78

1.03
1.20

0.95
1.09

P. 95
2.03

0.70

15.7
9.88
11.7
12.0
7.2k

7.59
6.63
5.95
5.16

3.17
2.62

1.99
2.1»

1.17
2.22

2.lt9
0.95
1.69
2.11

2.32
2.0É

1.59
1.52

1.3»
2.8k

0.79

1.90
1.21
1.kT

1.7»
O.96

0.98

0.87
0.68

0.71
0.1.6

0.3k
0.26
0.31

0.19
O.ki
O.kfc
0.10

0.33

0.37
0.25
0.27
0.11
0.21
0.28
0.3*
0.1S

Activity concentration (fCi/kg) in air near ground level at Kiruna July-December 197k

Week
starting

JUL 05
12
19
26

AUG 02

09
16
23
30

3EP 06

13
20
27

OCT Ok

M
18
25

HOV 01
08
15
22
29

DK 06
13
20
26

1-131

0.12

Cs-1

3.53
2.5k

2.87
2.71
1.62

2.26
1.58

1.58

1.59
i.ik
0.60

0.50
0.53
0.36
0.62
0.66
0.22
0.1*6
O.6o
0.,,
O.kk
O.ki
0.37
0.29
0.68
0.25

Ba-iUo Ce-tki Ce-Ikk Eu-155 U-237

O.k5

0.09

0.18
0.7k
0.35
0.12
0.06

0.09

0.77
o.6o
0.68
0.32
0.18
1.11
0.50
n.0.5
.80

O.k2
0.29
0.25
0.32
0.39
O.kk
0.76
0.22
O.ki
0.62
0.70
0.9k
0.59
0.73
0.68
1.26
O.kk

33.7
23.8

25.1
27.1
15.2
17.0

Ik.3

12.9
11.0

7.37
k.98
k.k9

k.62
3.76
5.kk

6.55
2.12
3.86
5.ky

k.86

k.6o
3.69
3.81

3.k7

7.27
2.59

0.21

0.19
0.23
0.28

0.15
0.22

0.19
0.17
0.15
0.11.
0.11
0.10

0.08

0.05
0.08

0.13
O.o6
0.05
0. 12
0.09
0.07

0.11

0.09
0.0$
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Activity concentration (fCi/kg) in %ir near ground level at Kiruna January-June 1975

Week
starting te-7 Hn-5k Y-88 Zr-95 Fu-103 Ru-106 So-'25

JAS

FEB

MAR

APR

MAY

j m

03
10
17
2k
31
07
Ik
21
28
0"
Ik
21
26
OU
11
;8
23
02
09
16
23
30
06
13
18
27

2t.O
5?.8
1.5.3
25. '
k8.k
i.5.6
33.6
li0.2
59.k
31.9
k i . l
59.2
22.5
1.1.7
1.5.9
99.9
37.6
1.3.8
71.0
53.0
43.1
36.8
3fc.8
26.9
50.5
5 8 . U

0.03
o.o6
0.06
0.05
0.10
0.07
0.07
0.09
0.13
0.06
0.06
O.ill
0.05
0.10
0.11
0.23
0.08
0.09
0.1*.
0.09
0.07
0.06
0.0k
0.0k
0.06
0.06

0.06

0.05
0.09
0.07
0.05
o.o8
0.11
0.06
0.07
0.11

0.07
0.07
0.(6
0.06

0.07

O.OU

0.03

1.61
k.IT
3.67
3.3k
6M
k.1.5
3.29
k.5k
6.U8
3.76
3.9k
6.03
1.91
3.82
3.80
7.96
2.«1
2.67
3.W
2.82
1.9k
1.37
1.02
0.71
1.23
1.33

0.6k
1 5 5
1.26
1.03
2.03
1.37
1.01
'.27
1.81
•..03
1.02
1.1.2
O.k6
0.89
0.87
1.72
0.5k
O.k9
O.?0
0.U6
0.3k
O.ak
o.i6
0.11
0.17
C.17

1.16
2.62
2.61
1.96
k.25
3.28
2.66
3.TO
5.68
3.71
k.io
6.26
2.02
k.96
k.95

11.3
3.89
k.21
7.23
k.T9
3.65
2.95
2.3k
1.78
2.92
3.kl

0.12
0.32
0.3k
0.28
0.55
0.38
0.31
O.kk
0.70
0.1.5
0.53
0.82
0.29
0.55
0.6k
1-36
0.5k
0.53
0.91
0.72
0.52
O.kO
0.32
0.2k
O.k3
0.5k i •

Activity concentration (rCi/Xg) in air near ground level at Kiruna January-June 1975

Week
starting 1-131 C»-137 Ba-ikO Ce-1k1 Ce-Ikk Eu-155 U-237

JAN 03
10
17
2k
31

FBB 07
Ik
21
28

MAR 07
Ik
21
26

APR Ok
11
18
23

HAY 02
09
16
23
30

JUW 06
13
18
27

0.23
0.58
0.5k
O.kk
0.91
0.6B
T.56
0.79
1.83
0.76
0.85
1.k2
O.k9
1.07
1.13
2.58
0.99
0.99
1.62
1.2k
0.98
0.75
0.62
O.k7

0.86
1.0k

0.37
0.83
0.7k
0.58
1.07
0.69
0.51
0.63
0.88
O.k9
o.W
0.67
0.22
0.38
0.33
0.65
0.22
0.20
0.27
0.15
0.11
0.09
0.06
0.03
0.09
0.06

2.66
6.kl
6.03
k.86

10.1
7.k7
6.01
8.39

12.8
Y.85
8.77

13.9
5.33

10.3
10.6
21.9
8.58
8.66

13.9
10.6
7.89
6.02
k.7O
3.30
5.k9
7.33

0.0k
0.07
Q.Ok
0.10
0.11
0.06
0.09
0.12
0.08
0.08
0.1k

0.11
0.10
0.27
0.10
0.06
0. Ifi
0.1.,
0.07
0.08
0.06
0.0k
0.06
0.08
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Table 4. Decays per kg air April 1974 - June 1975
(kBqs/kg)

7Be

Mn
88Y
95Zr
103Ru
106Ru
125Sb

137Cs
14°Ba
141Ce
144Ce

Eu
237U

Ljungbyhed

94

0.23

0.085

9.8

2.2

12

1.5

0.0013

2.7

0.066

1.2

28

0.31

0.050

Grindsjön

83

0.23

0.063

10

2.1

13

1.6

0.0027

2.8

0.056

1.2

31

0.32

0.026

Kiruna

86

0.20

0.035

8.4

1.8

11

1.3

0.0027

2.4

0.047

0.86

24

0.25
-
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