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The Danish Atomic Energy Commission
Research Establishmenlt Risd
Health Physics Department

Abstract

The present report deals with the measurement of fall-out radicac-
tivity in Greenland in 1965,

Sr-90 (and Cs-137 in most instances) was determined in samples of
precipitation, soil, sea water, vegetalion, animals, and drinking water.

Estimates of the mean contents of Sr-90 and Cs-137 in the human
diet in Greenland in 1965 are given.
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ABBREVIATIONS AND UNITS

FP fission products

pCl’ picocurie, 1071? Ci, ppCi

nCi nanocurie, 10-9 Ci, mpCi
3

mCi  milhcurie, 077 Ci
S.U.  pC1Sr-90/g Cu ("Sunshine unit")
M.U. pCi Cs-137/g K ("Moonshine unit™)

nsr natural (stable) Sr
£ (a-x))°
S.D. standard deviation T

S.E. standard error

9
S5.S.D. sum of aquares of deviation r (x—xi)"

L degrees of freedom

32 the variance

vz the ratio between the variance in question and the residual variance
P the probability fractile of the distribution in question

L] coefficient of variation.



1. INTRODUCTION

In 1965 the sampling programme from the previous yem‘sl' 2.8 wig

used with only a few modifications.
1.2,
As hitherto, the samples were collected through the local district

physicians and the leadere of the meteorological statiuns. However, it was

not possible in 1965 to obtain all samples scheduled in the programme.

1.3,

The 1mean diet in Greenland was unchanged as compared with 1962,
i.e., it was sUll in accordance with the estimate given by Professor E. Hoff-
Jorgensen, Ph.D., nutritional consultant to the Danish Atomic Energy Com-

M1lSs10n,

g 3.1, 1. Gresalasd.



1.4,

The environmental studies in Greenland were carried out along with
corresponding investigations in Denmark (cf. Risd Report No. 130) and in
the Faroes (ef. Risd Report No. 131%)).

1.5.

The present report will not repeat information concerning sarnple
coilecting and analysis already given in Rist Reporis No. 651), No. 872) and
3)
No. 10977,

2. RESULTS AND DISCUSSION

%2.1. Sr-90 in Precipitation

Table 2.1.1 shows the resulis of the measurements and tables 2.1.2
and 2. 1.3 the analyses of variance of the pCi Sr-90/1 and the mCi Sr-&)O/lcm2
tigures respectively. The missing values from Upernavik, Godhavn and
Pring Christians Sund were estimated by means of the least squares method.

The total fali-out levels in 1365 at the four stations (Upernavik, God-
havn, Godthdb, and Prins Christians Sund) were 22, 55, 64, and 80% respec-

tively of the 1964 figures. The Bpecific activity was on the average nearly
a factor of two lower in 1965 than in 1964, In Deumark4) and the Faroess)
the specific activity decreased by a factor of three from 1964 to 1965,
Fig. 2.1.2 shows the quarterly Sr-%0 fall-out at Upernavik, Godhavn,

Godthdb, and Prins Christians Sund in the years 1962-65. The decreasing

Table 2.1.1

Sr-%0 In Precipitation Collected in Greenland in 1965

Location Jan.- | Apr.- | July- |Oct.- | 1865
(cf. fig. 2.1.1) Unit Mar. | June | Sep. |Dec.

pCi Sr-w/] 1. 9 3.0 12,1
Upernavik 2

mCi 8r-90/km?| 0.89 [ o0.36 | o.15] - Al

pCL 8- 90/1 16.6 | 19.4 Las| - -
Godhavn 2

mCi 9r-90/km? | 1.74 | 0.1 | o.25| . ~3
Godtnlb pClL Sc-90/1 707 | 142 5.10(3.23 7.5
00 mm in 1965 o g go/xmZ| 0.76 | 2.13 ] 1.28)0.32 4.5
Prine Christi- | pCt 8¢-90/1 s} es0| o5 - -
ans Sund 2
3736 mm in 1968 mC1 Br-90/km* | 10.8 8. 0.87) - ~ 30

The rolative srror of the Sr-90 determineiions wae spprom, 19%,
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Fig. 1.1, 5. Quarterly fu-99 fl-out in Growminnd, 1982-45,
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%MI—O\:( with increasing latitude is mainly due to the decreasing amounts of

:‘:zprecipihuon as we go from Prins Christiana Sund in the south to Upernavik
in the north. The annual arnounts of precipitation are an order of magnitude
_:jreater at Prins Christians Sund than at Upernavik, and 50 is the mean fall-
“out of 5r-90.

+ 2.2, Sr-90 .in Sca Water

Ag 1n the previous years, sea water was sampled from a number of
., docations zlong the cuast of Greenland,  Other samples were collected from
, the Godthéb Fjord by M/S "Adolf Jengen' in Apri and November., "The pur-
@ pose of the latter sampling was to sce whether the activity varied from head
‘?57 1o mouth of the fjord and to investigate whether there was any difference be-
‘;zrtwecn the water samples collected in the spring and in the autumn. Further-
?;more we wanted to compare the levels in the coastal water with those in the
ft open seua, Fable 2.2, !¢ shows e results.
: It was not possible to sce any mysternatic variation in the activity in
the Godthéb Fjord, either between locations or bhetween sampling months,
Nor did salinity have any influence on the activity. As regards the samples
coliected from the coast, the April sample was equal to the fjord samples,

; whereas the July-August sawnple wae a factor of two higher, evidently be-

s .cause of contamination with fresh water (salinity 16.2 o/00). Fig. 2.2 shows

Table 2.2, 3

3r-90 Ln Sea Water around Greenland (n 1665

Sanipling Position pCi pCi Salinity | Sample | Location mg
morth | Norn | Waet ] Se-%0/1 | 8r-90/g Ca | inofeo &t:n a;‘p‘; sr/g Ca

- ‘ol X Apr. 64%250 | s0%210 0,31 0,11 30.6 0 220 18
- Uik I B 049271 | 50%9r| 0,38 0.93 2.5 0 380 18
5 Dediah 10U " 54181 | 51%e 0.35 0.93 3.8 0 430 18
- c\i&ﬂh we " 6410 | 51%w 0,32 1,00 318 0 490 16
" eddy v " s4%m | 51%m .30 0,73 30,8 0 230 16
L ot " - - 0,16 0,80 3.3 0 - 18
. Chdandn July-Aug. - - 0,71 3,31 16,2 0 . 18
" Temle " - - 0,39 0.79 29,0 [ - 16
Prizw Chr. sund " - - 0,24 0.57 3.2 0 - 15
Angzageeal ik " - - 0,24 0,57 11,2 0 - 15
Gesadb I Nov. 64%270 | 50%2 0.34 0.81 30.9 0 330 18
Godthlt 11 " 84%331 | 51%a1 0,32 0.82 2.8 0 370 18
Oeemridt, 1V* " 64%221 | 5197 0.32 0,81 30,0 0 390 18
Oedandt v " 848 | 51%31 0,30 0,73 3.0 ° 360 16

* Bamples collected 1rom the Tishing Doat ''AdoL Jenaen' in the Godinkb ¥ jord,

The estimaied errer o the Br-$0 analysss was approx, 15%,
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Fig, 1.2, Sr-30 in Cresaland sen water, 19437-68.

the 5r-980 levels 11 Greenland water collected in the period 1962-85. The
three points in brackets represent samples presumably contaminated with
fresh water, The figure shows a maximum in 1963-64, The 1965 levels are
a little higher than tha 1562 levels and definitely higher than the Farcese
1965 levels®), which were below 0.2 pCi Sr-90/1,

2.3. Sr-90 and C5-137 in Terresirial Animals

Samples of reindeer were collected in the spring and the autumn from
the weat coast of Greenland, Table 2.3.1 shows the results. As in previous

Tatje 2,3.1
3r-90 and Ca-137 in Reimdwer mnl Sreeop Samples Collected in Gresnland {n 1960
Locution Barnpling Species | Bample pCi pCH nCt pCH
month Sr-90/kg | 5r-90/gCa | Co-137/Kg | Cu-137/¢g K
Meat ws 424 7.8 2900
Mar Reindesr
Beoe 420 - -
Egedesminde
Moat M, 7 231 .4 700
Sep, Reindeer
Bawe 340 - -
Maat LA 57 1.4 420
Aug.-Sep. | Reindser
Booe 161 - -
1 6.3 1 & 1.4 300
Godthib
Lt Mont
A g Ioes n 47 0.8 380
) 1128
hesp Bome
Aet o - 1107
Mont 82.1 792 0.0 370
Sukkertoppen | Awtumn Raindesr
Rowe 199 - -

The relative ervor of the asalysss was approx. 10%.
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years, the variation between the samples was considerable, The geometric
means of the samples were 28,8 pCi Sr-90/kg meat (3 = 0.87) and 2.2 nCi
Cs-137/kg {1 = 1. 21). Fig, 2.3 shows the geometric means of Sr-90 in
bone and Cs-137 in meat of reindeer from Greenland collected in the period
1961-65. There seerns to be a decrease in the levels during 1965, Although
the material is very limited and the coefficients of variation are rather high,
we {ind the saune seasonal tendency as that found in Cs-137 measurements on
reindeer from L.aplandG), i.e. higher levels in the spring samples than in the
wuluinn samples, on account of a greater consumption of lichen in winter than
in summer. The S.U. level in bone does not show a similar seasonal varia-

tion; however, the annual trend in the 5r-90 concentrations is similar totlhat

A Cs- 17,
.71 0 Thy meat p@&zg;mw
Faao
A
204 v oo
ka0
y-rm
yoow
A ... oA e
ro4 L 200
@ yae gl
e A ®
hoo
® n-#%1
© g o
0 r T - 0
i 24 562 e 1964 ™5

Fig. 2.3. Cs#-117 in mest and Sr-#0 in bome at reindesr from Gresnland.

(The figures in the circles asd Lriangles are the mwubers of samples

included in the geomeiric mean; ¥ is the cosfficient of variation, }
Tahle 2.3.2

Cs-137 and Sr-#0 in Musk Ox Samples from Scorestymmnd Collected in December 1964

Sample No. | Sample | pCi Cs-137/kg | pCi Cu-107/g K | pCi Sr-90/kg | pCi Sr-90/g Ca
1 Ment 87 %0 1.3 -
a Meat 70 10 4.7 -
1 Meat 3 100 14.9 -
Ment 37 143 45,1 -
v
Bone - - - L
Meal 206 ™ 1.1 -
v Bone - - - 41
The relaiive ¢rror of the analyses was spprex, 10%,




found for Cs-137. All samples were collected in Greenland except the 1961
snmplu”, which were purchased in shops in Copenhagen. As compared with
reindeer from L.nplmds), the Greenland samples were lower in Cs-137 con-
tent. Two samples of mution were obtained from Godthdb in Angust (cf, table
2.3.1). The mean levels of the meat were 6.5 pCi S5r-%0/kg and 1,1 nCi
Cs-137/kg, i.e., as regards C8-137, close to the reindeer concentrations
found in the autumn.

In December 1964 we received five samples of musk ox {rom Scoresby
SundB). The Sr-90 levels in the meat were not published in the 1964 report.
Table 2. 3, 2 shows these and the Cs-137 figures published earlier, The arith-
metic mean was 16,5, the geometric mean 10.8 ( W = 1. 4) and the median
13,1 pCi Sr-90/kg meat.

2.4. Sr-90 and C»-137 in Sea Animals

Isbe be1
Sr-90 amd Cu-1137 La Seal Sumgles Callectad im Gresaland in 1983
Lacatben Sampling | Bnmple pCi PCl »Ci
manth Br-M/ng | Be-b0/g Cu | Ce-197/0g )| Cu-137/g K
Mot 0.3 .7 4 [N
. Poss - 0.11 - -
Mest 0.7 1.8 n e
Thale Barnrmar
Poos 0.1% - -
Ment °.73 8.3 113 39,2
Scorenhysund | Bummer
Pome - 0.13 - -
Meat L3 - b1 102.0
" "
Bons - Q.15 - -
Moat 148 4 11 8.0
" "
Booe 0.12 - -
Bant 2.0 58.6 118 4.8
n n
Boue - .13 - -
Mast o.66 4.0 19 10.2
Upernavik "
Boos - 0.12 - -
" N Mond 0.81 6.1 24 10,8
Bers - 0,85 - -
Moat o e - -
Jacobshava "
Bons - 0.13 - -
Egedeoainds | July-Aug, | Meer 0.8 2.4 L] 37,8
Miont [N 10.1 ” 3.8
T 1088
Howe - .18 - .
% A whals Bhabosseptors newtarostenin),
The relative axrer of the stiysis wos sgpyes. 1%

2

[T
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Table 2. 4.1 shows the levels in seals (Phoca foetida) and a single

piked whale (Balaenoptera acutorosirata) collected along the coast of Green-

land during the summer of 1365,

The geameiric mean levels in the meat
were 0. 70 pCi Sr-90/kg (W = 0.82) and 63 pCi Cs-13T/kg (¥ = 1.4). Itis
remarkable that the saraples from Scoresby Sund show 5-10 times higher

C5-137 concenirations than the west coast samples.

at Prins Christians Sund and Thule are shown.

in table 2.4. 2 the results of the neasurements on sea birds collected

Sr.90 and Ce-137 in Saa Birds Collected around Greealand in 1965

Tahle 2.4.2

Monkh Species Sampe pCi pCi pCl pCi
type Sr-90/kg | Sr-90/g Ca | Co-1¥7/Kg ] Cu-137fg K
Sosnateria Meat 0.26 - 62 3
Nov, -Dec.
mollissima Bore - 0.57 - -
Somateria Mew 0.58 52 <17
mollissiroa Booe: - o - -
Juoe - July
Ment [ . 4 17 ¢
Uria saige
Boes - 0. 40 - -
TAG® 2.4.3
Sc-90 and C8-137 in Fieh and Shrunps Collected anmud G reen'and m 1865
Sampling Basmple pel pCL ¥Ci pCl
nwah Species type | 3r-90/ke | 3r-90/g Ca | meSrfgCa| Ca-137 g | Co-131/¢K
Meal 0.n K s 37 8.1
- Odtbiab Summer | Selmo salar
. Bone 14 2.9
Maat 3.00 s 5.2 13 [}
Dol Ot Salrmo walar
Boore 3 2.5
Meni 1.15 " IR} 0 (X2
Cwkhat Cet, Salmo ealar
Bors .9
Hea 0.3 » 5.5 ) 5.0
dntobshavn Bummer | Reimhardtie
bippogiosscdes | Booe 18 5.0
bre————
Maflotus R
Kgatuar.nie | June villovas Total D. 40 18 5.1 -
Jutobmha n Oct Srimps Total 3.1 .15 12,9 i 10.3
L] Bone 3.2
3.D. Bom 1l

Tha reistive unalytical ervor of e drte rmimt s wae approc. 0%,




kg (W = 1.2) and 22 pCi C8-137/kg ( § = 0. 38).

Table 2.4.3 presents the results of Sr-90 und Cs-137 determinations

in fish and shrimps. The geometric means of the meat were 1.0 pCi Sr-9%0/

The stable mg Sr/g Ca

ratio of the bones was equal to that found in 10643) and the observed ratio

between mg Sr/g Ca in fish bone and in 5ea water {the Godthab I"jord, cf,

table 2. 2) was 0, 21_

stable-strontium to calcium ratio (12 mg Sr/y Ca),

2.5, 5r-90 and Cs-137 in Vegetation

Shrimps showed, as 1n 1964, a surprisingly large

Grass was collected from four stations aiong the west coast during

the summer.

1,05).

Table 2.5.1 shows the results.

The geometric mean levels
were 1.3 nCi Sr-90/kg dry weight (8 = 1.7) and 2.7 nC1 Cs-13T/kg (g =

The concentrations were definitely lower than in 1964,

Table 2.5.1

Sr-80, Cn-137 and M54 in Grass snd Hay Samplex Collected in Greenland in 1865

Location Mooth | Ci Sr-se/kg | pCi kr-98/g Ca | 8C1 Co-137/kg ] pCi Co-137/g K | nCi Mn-S4xg

Ang. I 187 L] 3.0 400 -
Rgedearnimbe

Aug. o 1,08 800 %1 200 -

June 0.53% L] 1.5 50 -
Julianehdl

Bep. 1.47 300 0.7 20 -
Godmdb July 0.18 80 4.3 500 -
Sakkertoppen | July 350 1% [N 1600 1,7

Tha relmtive error of the messursosenis waa approx, 15%,

Tabie 2,5.2

Sr-90 end C8-137 S Mésceallansons Terrasirial Vegatation Sampies Collected in Greenland in 1948

Loowtion Mosthe | Bempls type nCj p<t nCi fCl
Br-%/kg | Be-90/g Ca [ oy $r/g Ca | Co-11/kg | Co-137/g K
July Lichen (X 1400 [ 40.5 -
Sukks rioppen
Avtumn | Biberry 0.0 00 7.1 0.9 »e
Axg. Léahen 143 00 5.1 4.0 3, 5m
" Liches 482 1800 (X} 4.0 19, 800
Egedesminde " Lichen - - - 3.6 34,308
" Lishen 10,05 3w 7.3 3.9 18,508
Aviwma | Berries 0.008 1080 - 0. 04 $0
Gomhit
Moy, Willow bude L 1300 - 16 400
The mistive ovrer of e Mmesbupements war wpprex, 145

-

-

™
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Table 2. 5. 2 shows tha activity in miscell terrestrial
vegetation collected in the summer and the auturnn at the wast coast. The
geometric mean levels in lichen were 4.4 oCi Sr-90/kg (% = 0. 97} and 33. 6
nCi Cs~137/kg (% & 0.33). As previomsaly, lichen contained more Sr-$0 and
especially Cs-137 than grass. It was not possible to observe any difference
between the 1965 and 1884 lichen levels.

2.6. Radiostrootium in Drinking Water

Quarterly samples of drinking water were as previcualy collected
from a number of locations in Greenland. Table 2.6 shows the results from

Tohe2s
Sr-90 i Drimking Weter Cullected in G roeniond i 1983

Locastion Jam, -Mar. A, -Juna | Joly-Sep. Oct. -Due.
PCLSe-90/1 [ pCl 3r-98/1 | pCi Se-08/1 | pCi S 981

Gedbarvn (%3 .37 - -
Godtibl - P 1) - 112
Prims Chr. Susd 16.3 L L -
Scoresbysamd wn - - -
Danmarisheran - - 1L “h

The relstive umlyticel error of the Sr- 0 determimntione was sppren. 15%.

500 O S-%¢

e ””~ - e
Fig bk Se-WP i Gropnipad Suphing witer, LN HS,
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1965 and fig. 2.6 the results from four of the locations for the period 1962-
65.

Az the material from 1965 i8 very incomplete, we have found it 1nost
expeaient to choose the geometric mean of the figures, i.e. 2.2 pCi Sr-90/1
(W = 1.7), as representative of the mean level of Sr-90 in Greenland drinking
water in 1965,

2.7. Miscellaneous
2.7.1, Sr-90 in soil

A goil sample taken in September at Prins Christians Sund to a depth
of 10 ¢ was analysed for Sr-90. The specilic activity was 3, 320 pCi Sr-
90/kg dry weight, and the accurnulated fall-out down to 10 cm was estimated
at 73 mCi Sr.99/km2. At Thorshavn in the Faroes’) we found that more
than 30% of the total fall-out was below 10 cm depth. As the soil at Prins
Christians Sund ix sirnilar to that at Thorshavn, we extimate the total ac-
cumnulated fall-out at Prins Christians 5und by September 1965 to be at least
110 mCi Sr¢90/km2. In 1963-65 the fall-out rate at Prins Christians Sund
was 87/34 = 2.58 times that in Demmark, and as the accumulated fall-out in
Dermark?! by September 1965 wes 53 mCi 8r-90/km?, the estimated ac-
cumulated fall-out at Prins Christians Swnd abould be approx. 140 mCi Sr-

80/km”.

Tawp 17,1
Be-98 it Sen Planis Cullocted in Grovelmml fn 1085
Locition | Mamth Bpacies Y
b‘.c- »:f.o; pCiCo- 1M fg K

Godtedb | July Fovs mp 4.0 ar e ”
Thule Sep. Fucus sorretus 1.2 .8 -
Thuls Sep. Logninarin ap. [ 40.2 A3

The relutive soniytienl ¢T1OF Wns Soliomated mt 195,

2,7,2, Sr-90 in ssa planis

The Sr-90 contenis A the swa plants collected in 1968 were lower
than those found in 1984%), The OR between mg Sr/g Ca in sea plants and
sea water {cf, table 2, 2) varied betwesn 2 and 3 and the OR between 5. U,

in these samples between 1 and 5,



3. ESTIMATE OF THE MEAN CONTENTS OF Sr-90 AND Cs-1317
IN THE HUMAN DIET IN GREENLAND IN 1965

3.1, The Annual (uantities

The estimate of the daily per capita intake of the different foods in
Greenland is still based on the figures given by Professor E. Hoff-Jgrgensen,
Ph_D., in Ris® Report No, 651).

3. 2. Milk Products

All milk consumed in Greenland was imported as milk powder [rom

* Denmark. The mean radicactivity content in milk prepared from Danigh

dried milk produced in 1965 was 20, 8 pCi Sr-90/kg and 55 pCi Cs-1 37/k,g4).
The cheese was also imported from Denmark and contained 147.9
pC1 Sr-90/kg and 40 pCi Cs-137/kg.

.. 3.3. Grain Products

All grain was imported from Denmark. It s assumed that only grain

- from the harvest of 1964 was consumed in Greenland during 1965. The daily

per capita consumption was; rye flour (100% extraction): 80 g, wheat flour
(75% extraction): 110 g, rye flour (70% extraction): 20 g, biscuits (rye, 100%
extraction): 27 g, and grits: 25 g, The content of Sr-90 in these five products
wap 252 pCifkg, 27.4 pCifkg, 50 pCi/kg, 187 pCi/kg, and 56 pCif/kg respec-
tively. Hence the mean content of Sr-90 in grain products was 117 pCi/kg.
The content of Ce-137 in the five products was 958 pCifkg, 189 pCifkg,

479 pCifkg, 709 pCi/kg, and 329 pCt/kg. Hence the mean content of Cs-137
in grain products was 513 pCi/kg.

The activity levels in rye flour (100% extraction), wheat flour (75%
extraction) and grits were all taken from tablee 5.9.1 and 5. 0.2 in Risb
Report No. 1073). The Sr-90 level in rye flour (70% extraction) was cal-
culated by analogy with the level in wheat flour (75% extraction), i.e. a8 one
fifth of the whole-grain activity. The Cs-137 content in rye flour (70% ex -
traclion) was calculated as one half of the whole-grain level in rye, i, e. the
ratio between C#-137 in whole wheat grain and in wheat flour (75% extrac-
L{un)“. the 5r-9%0 and Cs-137 contents in biscuits were calculated by
division of the levels of the rye flour {100% extraction) by 1,35, since 1 kg
flour yeilde {.35 kg bread ™.



3.4. Potatoes, Other Vegetables and Fruit

The Danish mean levels for 1965 were used 4) as the local production
is insignificant as compared with the import from Denmark.

The Danish mean levels were: in potatoes 3. 7 pCi Sr-920/kg and 22
pCi Cs-137/kg, in other vegetables 13.8 pCi Sr-90/kg and 14 pCi Cs-137/kg,
and in fruit 4. 6 pCi Sr-Y0/kg and 35 pC1 Cs-137/kg.

3.5. Meat

Nearly all meat consumed in Greenland is assumed to be of local
origin. Approx. 10% comes from sheep, 5% from reindcer, 60% from seals,
5% {rom whales, and 20% from sea birds and eggs.

The activity in mutton was 6.5 pCiSr-90/kg and 1.1 nCi CUs-137/kg,
In reindeer the levels were 28. 8 pCi Sr-90/kg and 2.2 nCi Cs-137/kg (ci.
table 2.3.1), Seals and whales were sstimated from table 2.4.1 to have
contained 0, 7 pCi Sr-%0/kg and 63 pCi Cs-137/kg, and sea birds and eggs
were estimated from table 2. 4. 2 to have contained 0.4 pCi Sr-90/kg and
0.05 nC1 Cs-131/kg. Hence the mean levels in Greenland meat from 1965
were 28 pCi Sr-90/kg and 0. 27 nCi Ce-137/kg.

3.6. Fish

All fish consumed was of local origin, and the mean levels were ob-
tained from table 2.4.3, i.c. 1.0 pCi Sr-80/kg and 22 pCi Cs-137/kg.

3,7. Coffee and Tea

The Danish figures for 19654) were used for coffee and tea, i.e.
21,6 pCi Sr-90/kg and 77 pCi Cs-137/kg,

3.8, Drinking Water

The geomaetric mean calculated in 2, 6 was used as the mean level
of Sr-90 in drinking water, f.e. 2,2 pCi Sr-90/1. The Cs-137 content was
estimated to be 1/4 of the 5r-90 content (the ratio found in New York tap
water in 19343), i.e. approx. 0.5 pCi Cs-137/1,

Tablea 3.1 and 3. 2 show the estimates of Sr-90 and Cs-137 respec-
tively.

3.9, Discussion

The most important 8r-90 source in the diet in Greenland was grain
products, which contributed 74. 3% of the total Sr-80 content of the diet.
Milk and drinking water came second in importance, contributing 10, 8 and



Tabie 3.1

Estimate of Ure Mean Corterst of S2-90 in the Humnen Diet
in Gresaland in 1983

Arcroal Parcentage

Type of food quantity | pCi Sr-90/kg | Total pCi Sr-90 of total

in g Sr- 90 in food
Milk and cream 78 0.1 1,832 10.3
Cheese 2.5 147. 9 70 2.5
Grain producta #5.¢ 117 11,185 4.3
Potatoes 1z.8 31 121 0.2
Other vegelables 5.5 133 % 0.8
Frut 13.5 4.6 €3 0.4
Meat

5.6 2.6 118 0.3
Eggr
Fish 137.4 1.0 128 a.r
Coffee arsd tea 7.3 21.6 158 1.0
Drinking water 548 2.2 1. 308 8.0
Total 15,047
The mean aancal intake of calciom s satizmsted to be 380 g (approa. 200-150 g
Creta pracparsta). Hence the Sr-90/Ca rutio in Greaniand total dist in 1965
wan 28.9 S.U. The daily inlake in 1945 {rowm food wea 41. 2 pCli Sr-90.

8. 0% respectively. As in 1964, approx. 90% of the Sr-90 in the food con-
sumed in Greenland in 1963 came from imporied Danish food.

Cereals were also the most important Cs-137 source in the Green-
land diet in 1965, contributing 69.4% of the total Cs-137 content. Meat
contributed 17.4% and was thus next in importance. Approx. 1/5 of the
Ce-137 in the Greenland diet in 1965 came from local products,

Ag compared with the 1364 {igureﬂa), the Sr-90 content in the total
diet was smaller by a factor of two and the Ca-137 level lower by a factor
of three, 1t is especially the lower concentrations in meat thal were respons-
ible for the rapid decrease in the Cs-137 content of the diet. The lowering
of the mean concentrations from 1964 to 1965 1s turther due to the amplica-
tion of geometric instead of arithmetic means.

To estimate the maximum per capita intakes of Sr-90 and Cs-137 in
Greenland in 1965 we will suppose, as in 198—13), that the only grain product
condumed by a person was dark rye bread, that all his meat came from
reindeer, and that his drinking water was rain water with a specific mean
activity of 7.5 pCt Sr-90/1 and 13 pCi Cs-137/1 (cf, table 2.2.1)., His daily
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Table 3,2

Estymate of the Mean Comtent of Ca-137 in te Human Diet
in Gresaland in 1965

Anwal Total pC1 | Percemiage of
Type of food quamtity | pCi Ca-137/kg | Ca-137 | totel Ce-137

im kg i fosd
Milk aad cream 78 33 4.1 &1
Cleoer 2.8 »w 100 o1
Grain products .6 313 49,043 9.4
Potstosn na 2 2 i.e
Otber vegwiables 5.5 14 1 0.1
Frafl 13.% E Lrp) 0.7
Mot

o.. o 12,312 174
Eggs
Fish 1778 n 2,512 4.9
Colfes and tea 1.3 T 543 oS
Drizhing water 548 o n o4
Totsl 70,588
Tha watn skl itale of prisoshun io vothiniad to be sppees. 1908 §.
Hemce the Cs-137/XK rutis becomes 59 M. U, The duily imioke iz 1968
frous loed wes 184 pCi Ca-137.

intake of Sr-9%0 would thus be 88 pCi (~ 57 S.U.) and his Cs-137 intake 0,57
nCi/day (if we use the quantities in tables 3.1 and 3. 2). At the lower limit
we can imagine someone who ate white bread and seal meat and drank water
with hardly agy activity (e. g. water formed by the melting of old ice). In
this case the daily intakes would be 14 pCi Sr-90(9 5. U.) and 32 pCi Cs-13T.
As compared with the estimated Sr-90 and Cs-137 levels in the
D:nilh“ and FII'O“OE) diets in 1963, the Sr-90 comtent of the Greenland
diet was nearly equal to the Danish mean content, but definitely lower than
the Faroese level, The Cs-137 level in the total diet in Gresnland was
approx. 1/4 and the Sr-90 concentration one half of the level in the Faroes.

4. CONCLUBION

The Sr-90 fall-out rates in 1965 were the following: Godhavn: approx.
3 mCi Sr- 90/10:!1 Godthﬁb 4.5 mCi Sr-QO/h:nl Prins Christians Sund
approx. 20 mCi Sr-w/lcm and Upernavik: approx. 1 mCi Sr- 90/km

The accumulated fall-out levels by the end of 1985 were estimsted to be

IR TV
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approx. 3010Ci Sr-‘JO/kmﬁ at Godhawvn, 11 mCi Sr-CJO/km') at Godthib, 146
mCi Sr-‘.)l)/km: at Prins Christians Sund, and 11 mCi Sr-.‘)()/km;) at Uperna-
vik.

The content of 5r-90 in surface sea water coilected along the coasts
of Greenland in 1965 varied from 0. 24 to 6. 71 pCi Sr-Y0/1.

I'tie Teod consumned in Greenland in 1965 contained on the average

S6LY Pl Sr-90/ 0 Ca, ound the daily mean intake of Cs-187 was estimated at

L9 pCi, The most bnportant 8

=30 contributors in the dret were grain
products, itk producle and drinking water, woether sccounting for more
therr 90% of 1ie tolal Se-90 confen of the dets Cs-137 came mainly Orom
ment and orain produee:, together contribuing nearl, 90% of the total Cs-
137 content of the dict.

Amaong the locally produced lfood eomponents, reindeer meat showed

the hipghest leve namely up o 52 pUise-90 kg and 7.8 nCi Ca-1387 k.

»

Mlent of musk ox collected at Scoreshy sund in Decernber 1964 contalned
fron, 25 to 49 pUL sr-90/kg. Fish contained from 0.5 w 3.0 pel Sr-90/kg
and from 0,01 o 0,04 nCi Cs-137/ky.  Seal and whate contained approx.
0.7 pLSe-90/kg and 0. 06 nCi Cs-137/ky,

The levels in the quarterly drinking-water samples varied from 0.4
pe Br-90/L dound 1 water from Godhavn in Janeary-slavch, to 16,3 pCi
Sr-9/i, found in January-March in the drinking water collected acr Prins
Christians Sund. The inean content (n drinking water from Greenlund in

1065 was estimated at 2, 2 pCi Sr-90/1,

Neither Sr-90 analyees on hwman bone samples nor Cs-137 deter-
minatons vy whole-body counting have until now been carried out un the
poguzation of Greenland, Considering the estumated Sr-90 levels in the diel,

it scerns probable

huwever, that the 1965 levels for humans in Greenland
were on the average rather similar to those found in Denmark, i.e. the
Sr-90 mean levels in human bone in Greenland were approx. 3 S, U, in new-
born clildren, 7 S.U. in infants, 4 8. U, in coildren and teenagers, and 2.7
S, U, in adults (vertebrae)., The Cs-137 whole-body mean content was

estimaled to be approx. 24 nCior 170 pCi Ce-137/g K.
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