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ABBREVIATIONS AND UNITS 

J: joule: the unit of energy; 1 J = 1 Nm (= 0.239 cal) 

Gy: gray: the unit of absorbed dose = 1 J kg-1 (= 100 rad» 

Sv: sievert: the unit of dose equivalent = 1 J fcg-1 (= 100 rem) 

Bq: becquerel: the unit of radioactivity = 1 s"*1 (= 27 pCi) 

cal: calorie = 4.186 J 

rad: 0.01 Gy 

rem: 0.01 Sv 

Ci: curie: 3.7-1010 Bq (= 2.22»10l0 dpm) 

T: 

G: 

M: 

m: 

v>: 
n: 

p: 
f: 

a: 

tera: 

giga: 

mega: 

milli: 

mikro: 

nano: 

pico: 

femto: 

atto: 

1012 

10* 

106 

: 10-3 

: 10"6 

10-9 

10-12 

: 10-15 

10-18 

cap: caput: (per individual) 

TNT: trinitrotoluol; 1 Mt TNT: nuclear explosives equivalent 

to 109 kg TNT. 

cpm: counts per minute 

dpm: disintegrations per minute 

OR: observed ratio 

CF: concentration factor 

FP: fission products 

pR: micro-roentgen, 10"^ roentgen 

S.U.rpCi 90Sr {g Ca)_1 

O.R.:observed ratio 

M.U.rpCi 137Cs (g K)" 1 
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V: vertebrae 

m: male 

f: female 

nSr: natural (stable) Sr 

eqv. mg KCl: equivalents mg KCl: activity as from 1 mg KCl 

<~ 0.88 dpm) 

S.D.: standard deviation 

S.B.: standard error 

' (n-1) 

* n(n-1) 

U.C.L.: upper control level 

L.C.L.: lower control level 

S.S.D.: sum of squares of deviation: E(x-Xj)2 

f: degrees of freedom 

s2: variance 

v2: ratio between the variance in question and the 

residual variance 

P: probability fractile of the distribution in question 

n: coefficient of variation, relative standard deviation 

ANOVA: analysis of variance 

A: relative standard deviation 20-33% 

B: relative standard deviation >33%, such results are 

not considered significantly different from zero 

activity 

B.D.L.: below detection limit 

In the significance test the following symbols were used: 

* : probably significant (P > 95%) 

** : significant (P > 99%) 

***: highly significant (P > 99.9%) 
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1. INTRODUCTION 

1.1. 

The fallout programme for the Faroes, which was initiated in 

19621) in close co-operation with the National Health Service 

and the chief physician of the Faroes, was continued in 1982. 

Samples of human bone were obtained in 1982 from Dronning 

Alexandrine's Hospital in Thorshavn. 

?°W 

62°N 62°N 

7°W 

Fia. 1 . The Faroes« Islands. 
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1.2. 

The present report will not repeat information concerning 

sample collection and analysis already given in Risø Reports 

Nos. 64, 86, 108, 131, 155, 181, 202, 221, 246, 266, 292, 306, 

324, 346, 361, 387, 404, 422, 448 and 4701). 

1.3. 

The estimated mean diet of the Faroese as used in this report 

is still based on the estimate given by the late Professor E. 

Hoff.Jørgensen, Ph.D., in 1962. 

1.4. 

The present investigation was carried out together with corre­

sponding examinations of fallout levels in Denmark and Greenland, 

described in Risø Reports Nos. 4872* and 489^', respectively. 
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2 . RESULTS AND DISCUSSION 

2 . 1 . Strontjum-90 in p r e c i p i t a t i o n 

Table 2.1 shows the 9 0 Sr content in p r e c i p i t a t i o n c o l l e c t e d at 
Højvig (near Thorshavn) and Klaksvig in 1982. The amount of 
f a l l o u t at Højvig was a factor of 1.6 greater than that found 
at Klaksvig. 

The 9 0 S r f a l l o u t in 1982 was approximately 0.25 times of the 
1981 l e v e l s in the Faroes. In Denmark the 1982 l e v e l s were 
0.15 times the 1981 l e v e l s 2 K 

Table 2 . 1 . 1 . Stront ium-90 in p r e c i p i t a t i o n in t h e Faroes in 1982 (sampling 

area = 0 .02 m2) 

Hojvig Klaksvig 

Bq m~ Bq m" Bq m -3 Bq m" 

Jan-Feb 

March-April 

May-June 

July-Aug 

Sept-Oct 

Nov-Dec 

5.6 

5.3 

6.3 

3.8 

4.1 

3.6 

1.92 

1.13 

0.78 

1.26 

1.43 

1.23 

2.8 

4.8 

4.0 

4.2 A 

1.5 A 

0.87 

1.24 

1.24 

1.24 

0.22 A 

0.42 A 

0.43 

1982 4.6 t 7 .8 
Zm 1.700 

2 . 6 E 4 . 8 
lm 1.838 

1982 0 .123 pCi l" 1 t 0.21 mCi km - 2 0 .070 pCi l"1 T. 0 .129 mCi km"2 
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T?ble 2 . 1 . 2 . Fallout rates and accunulated fallout (Bq , 0 Sr 
m"2) in the Faroes 195(1-1982 

Hojvig Klaksvig 

Ai d * At 
l ( 2 9 ) * ' ( 2 9 ) 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

I960 

1961 

1.08 

5.21 

10.21 

25.78 

98.02 

128.96 

159.90 

159.90 

221 .82 

314.64 

58.78 

76.36 

1.06 

6.12 

15.94 

40.74 

135.48 

258.20 

408.22 

554.70 

758.18 

1047.48 

1080.14 

1129.19 

2.15 

10.34 

2b. 27 

51.18 

194.58 

256.00 

317.41 

317.41 

440.34 

624.58 

116.69 

151.59 

2.10 

12.14 

31.64 

80.87 

268.94 

512.54 

810.34 

1101.12 

1505.05 

2079.33 

2144.16 

2241.52 

1962 

1963 

1964 

19*5 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

393.01 

913.00 

544.00 

181.00 

112.00 

94.70 

44.00 

41.10 

53.60 

101.00 

34.40 

24.20 

33.80 

34.40 

8.88 

27.40 

37.30 

13.90 

11.70 

22.50 

7.75 

1476.48 

2333.05 

2809.10 

2919.4b 

2959.88 

2982.44 

2954.96 

2925.30 

2908.54 

2938.46 

2902.65 

2857.73 

2823.23 

2790.14 

2732.91 

2695.12 

2667.89 

2618.45 

2568.03 

2529.35 

2477.18 

760.31 

1503.00 

1363.00 

436.00 

289.00 

182.00 

55.50 

65.10 

141.00 

156.00 

55.10 

26.50 

58.80 

47.80 

21.60 

34.40 

47.60 

22.20 

12.60 

26.70 

4.79 

2930.93 

4329.21 

5557.77 

5852.21 

5996.17 

6032.25 

5943.97 

5867.15 

5866.25 

5880.02 

5794.94 

5683.95 

5607.12 

5521.36 

5412.05 

5317.81 

5238.69 

5136.64 

5027.63 

4934.95 

4823.08 

1950-1961s are estimated values based upon HASL data (HASL 

Appendix 291, 1975) considering that the mean ratio between 
,0Sr fallout in Denmark and New York was 0.7 in the period 

1962-1974 and that the mean ratios between 90Sr fallout in 

Hojvig and Denmark and between Klaksvig and Denmark are 1.39 

and 2.76, respectively*'. 



- 11 -

7 -

6 -

5 h 

o 

CD 

3 -

2 -

1 -

- 200 

Pig. 2.1. Accumulated 90Sr at Klaksvig and Højvig calculated 

from precipitat.on measurements since 1962. The accumulated 

fallout by 1962 was estimated fro« Table 2.1.2. 

2.2. Strontium-90 and Cesium-137 in grass 

Grass samples were collected near Thorshavn in 1982. Table 2.2 

shows the results. The 1982 1-^Cs mean level in grass was 0.74 

times the 1981 level. As compared with Danish grass in 19822' 

we found the 90Sr level in the Faroese grass to be higher by a 

factor of approximately 12 in the summer months. 

Table 2.2. Strontium-90 and Cesium-137 in grass from Thorshavn 1982 

Month 

June 

September 

Be' 90gr fcg-1 

3.5 

1.42 

Bq 9 0Sr (Kg Ca)"1 

6200 

3000 

Bq , 37CS Kg"1 

15.4 

4,1 

Bq 137Cs (kg K ) - ' 

3700 

1020 

137Cs/9°Sr 

4.4 

2.9 
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2.3. Strontium-90 and Cesium-137 in milk 

As in previous years'), weekly samples of fresh milk were ob­

tained from Thorshavn, Klaksvig, and Tvarå. Strontium-90 and 
137Cs were determined in bulked monthly samples. 

Table 2.3.1 shows the results and Tables 2.3.2, 2.3.3 and 

2.3.4 the analysis of variance of the Bq 90Sr (kg Ca)"1, Bq 
137Cs (kg K ) ~ , and Bq '37Cs m-3 figures respectively. As also 

observed in previous years, the variation between locations 

was significant for 137Cs as well as or '^Sr. The highest 

levels were found in the milk from Tværå, and the lowest in 

Thorshavn milk. 

Figure 2.3.1 shows the quarterly Bq 90Sr (kg Ca)~1 values and 

Fig. 2.3.2 the quarterly Bq 137Cs m~3 levels since 1962. The 

annual mean values for 1982 were 220 Bq 90Sr (kg Ca)"1 (5.9 

S.U.) and 4400 Bq 137Cs m"3 (119 pCi 137Cs l - 1), i.e. the 90Sr 

levels in 1982 were 88% of the 1981 concentration, while the 
137Cs levels were approximately 86% of the 19~1 mean levels. 

In Danish milk the 9^Sr concentration did not ;hange from 1981 

to 1982, but the 137Cs 1982 level was 77% of the 1981 content. 

The annual mean values of the ratio: Bq 137Cs (kg K)""VBq 90Sr 

(kg Ca)"1 in Faroese milk are shown in Fig. 2.3.3. The mean 

ratio in 1982 for the three locations was 11.9±1.0 (1 S.E.) 

during the grazing period (May-October), and in the winter 

time it was 12.8±0.9. These ratios were similar to those ob­

served in 1981. 

Figure 2.3.4 shows a comparison between the 90Sr and 137Cs 

levels in Faroese- and Danish-produced milk. It is evident 

that indirect contamination plays an important role for the 
137Cs levels in the Faroes, because the ratio between 137Cs in 

Faroese and Danish milk increases when the fallout rate de­

creases. The ratios between the 90Sr levels in Faroese and 

Danish milk have shown a slight tendency to decrease through 

the years. 



Table 2.3.1. Strontium-yO and Cesium-137 in milk from the Faross in 1982 

Thorshavn Klaksvig Tvara Mean 

Month Bq 90Sr Bq 137Cs Bq ,37CS Bq 90Sr , Bq 137Cs Bq 1 3 7Cs Bq ,0Sr Bq ,37Cs Bq 137Cs Bq 90Sr Bq 137Cs Bq , 3 7C 
(kg Ca) _ 1 m-3 (kg K ) _ 1 (kg C a p 1 »"3 (kg K ) _ 1 (kg Ca)" 1 m"3 (kg K ) _ T (kg Ca) _ 1 W 3 (kg K)~ 

Jan 

Feb 

March 

April 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

m 
150 

157 

155 

176 

250 

240 

220 

210 

134 

141 

(166) 

2000 

1340 

1630 

1270 

2100 

2700 

3700 

2900 

2300 

2100 

2100 

(3000) 

1290 

B70 

1060 

960 

1280 

1550 

2400 

1910 

1300 

1190 

1340 

(1640) 

220 

205 

(210) 

210 

220 

230 

2RJ 

270 

230 

171 

183 

204 

6200 

4900 

4700 

4600 

4600 

4100 

4100 

6400 

4400 

4500 

6900 

7100 

3600 

3100 

2800 

2800 

2900 

2500 

2600 

4000 

2700 

2600 

3900 

3700 

280 

204 

250 

208 

202 

220 

380 

320 

240 

2 50 

202 

(230) 

4500 

4500 

4300 

5100 

4700 

3400 

7600 

9800 

8400 

5000 

4900 

(7700) 

2400 

2800 

2500 

3100 

2700 

2000 

4300 

6900 

5000 

2900 

2900 

(4000) 

220 

186 

200 

190 

200 

230 

300 

270 

230 

184 

175 

200 

4200 

3600 

3500 

3700 

3800 

3400 

5100 

6400 

5000 

3900 

4600 

5900 

2400 

2300 

2100 

2300 

2300 

2000 

3100 

4300 

3000 

2200 

2700 

3100 

Mean 181 2300 1400 220 5200 3100 250 5800 3500 220 4400 2700 

The figures in brackets were calculated from the anova. 
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Table 2.3.2. Analysis of variance of In Bq 90Sr (kg Ca) - 1 in 

Faroese milk in 1982 (from Table 2.3.1) 

Variation SSD f s2 v2 p 

0.076 5.236 > 99.9% 

0.301 20.639 > 99.95% 

0.015 

Between months 

Between locations 

Remainder 

0.841 

0.603 

0.277 

11 

2 

19 

Table 2.3.3. Analysis of variance of In Bq 137Cs (kg K)" 1 in 

Faroese milk in 1982 (from Table 2.3.1) 

Variation 

Between months 

Between locations 

Remainder 

SSD 

1.326 

5.600 

1.109 

f 

11 

2 

20 

s2 

0.121 

2.800 

0.055 

V 2 

2.173 

50.497 

P 

-

> 99.95* 

Table 2.3.4. Analysis of variance of In Bq 137Cs m~3 in Faroese 

milk in 1982 (from 

Variation 

Between months 

Between locations 

Remainder 

Table 2. 

~srv 

1.274 

6.304 

1.219 

3. .1) 

f 

11 

2 

20 

s2 

0.116 

3.152 

0.061 

V 2 

1.900 

51.709 

P 

> 99.95% 
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Pig. 2.3.1. Stront.ui. • in Faroes« milk, 1962-1982. 
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fig. 2.3.2. CtsiuM-137 in Faroes« milk, 19*2-1912. 
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levels, 1962-1982. 
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2 . 4 . Strontium-90 and Cesium-137 i n t e r r e s t r i a l animals 

No samples were obtained in 1982 from the Faroes. 
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oe °8nO 

i - i i i i . _ i _ . i - 1 . , \. i i - i j - a v i v i _ i L . J ._ i_^ Q 

65 70 75 80 85 
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Pig. 2.4.1. Strontiua-90 (Bq (kg Ca)-1) in 1Mb bone collected 

in the Faroes, 19(2-1982. 
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rig. 2.4.2. Ce«iu»-137 (Bq (kg K)'1) in 1Mb meat collected 
in the Faroes, 1962-1982. 
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2.5. Strontium-90 and Cesium-137 in sea animals 

Table 2.5.1 shows the 137 Cs levels in fish collected in 1982 

in the Faroes. The Mean levels in Gadus aeglefinus and Gadus 

callarias were 0.26 Bq 137, .-1 Cs k g ' ' and 0.018 Bq *uSr kg 90, . -1 

O Gadus callarias 
u Gadus aeglefinus 

1.5 h - 4 0 

o» 1.0 

0.5 -

0.0 

- 30^ 

£> 

u 
20 a 

10 

> t » i » i i i i i i i i i i i i i i i i i 

65 70 75 80 85 
YEAR 

Fig. 2.5.1. C*siiM-l37 level* in **«t et cod fCadus celleries) 
•nd Haddock (Gaduc aealefinue) collected in the Paroct, 1M2-1M2. 
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Table 2 . 5 . 1 . 5troatitia-90 and O s i u a - t J 7 in fish flesh (roa the Faroes in 19(2 

Saapltaa 
aonth 

Harch 

June 

Dec 

Rarch 

June 

Sep( 

-

Species 

Gadus ca l l a r i as 

- - -

- - -

Gadus aeqlefinus 

- - -

Gadus i 

I I 

Sample type 

Cod flesh 

- - -

- - -

Haddock flesh 

- - -

Cod or 

Haddock flesh 

•^ *»Sr k,"» 

0.00«« 

0.01*2 

0.00«« A 

0.0112 

0.0021 

0.040 

0.01SJ 

• q 
* u Sr Iks 

i f 

>S* 

75 • 

120 

*S 

220 

1»J 

c.»- ' • q u?C s 

0.JJ 

0.12 

0.20 

0.25 

0.171 

0.2«. 

0.26 

M - ' • q 
, J 7Cs I k j I ) 

111 

I I I 

7 * 

* 7 

5* 

72 

70 

2.6. Strontium-90 in drinking water 

Drinking-water samples were collected as previously but the 

samples were combined before the analysis as shown in Table 

2.6.1. As in previous years, drinking water from Thorshavn 

contained more 90Sr than that from Klaksvig and Tværå (cf. the 

explanation in Risø Report No. 1811 *. The mean level in 1982 

was 5.5 Bq 90Sr m"3 (0.15 pCi l - 1), i.e. a little higher than 

in 1981. 

Table 2.6.1. Strontium-90 ir. drinking water 

fro« che Faroes in 1982 (Unit: Bq nT3) 

Jan-June 

J u l y - D e c 

19S2 

Thorshavn 

10 .8 

8 . 5 

9 . 6 

Klaksv ig 

2 .0 

1.31 

1.67 

Tv« r i 

5 . 0 

5 . 5 

5 . 3 

Table 2.6.2. Tritium in drinking water from the 

Paroes in 1982. (Unit: kBq m~3} 

Jan-June 

J u l y - D e c 

1'82 

Thorshavn 

1 . 8 2 0 . 0 

2 . 0 » 0 . 2 

1.9 

Klaksv ig 

2 . 4 1 0 . 4 

1 . 8 2 0 . 2 

2 .1 

Tver a 

2 . 0 2 0 . 2 

1 . 5 2 0 . 2 

1.8 

The error term is 1 S.E. of f.he mean of double 

determinations. 
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tig. 2.<.1. Strontiu»-90 in drinking »»ter fro« th« Faroes, 

19*2-1912. 

Pigure 2.6.1 shows the annual mean levels of 90Sr in drinking 

water from the three locations since 1962. 

The tritium concentrations in Paroese drinking water (Table 

2.6.2) did not follow the 90Sr levels. The mean tritium level 

in 1982 was 1.9*0.15 (1 S.D.) kBq m~3, this is approximately 

1/2 of the 1981 level. The decrease shows that tritium in 

Paroese drinking water is related to the concentrations of 

fallout in recent precipitation. 

2.7. Strontium-90 and Cesium-137 in miscellaneous sampled 

No samples. 
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2.7.2 Sea water 

Surface sea water was collected near Thorshavn on two occa-
90 90 — "i 

sions in 1982. The Sr mean level was 3.0 Bq Sr m and 

3.3 Bq 137Cs m~3. 

Figure 2.7.2 shows the 90Sr levels since 1962. 

The 137Cs/90Sr ratio was 1.12*0.33 (1 S.D.), i.e. probably 

less than expected for fallout in ocean water. 

The mean tritium concentration (±1 S.D.) was 2.1*1.06 kBq H 

m in the waters around the Faroes (cf. Table 2.7.2.2). The 

tritium concentrations did not show any correlation with the 
137 Cs contents of the sea water. 

Table 2 . 7 . 2 . 1 . Strontiua-90 and Cesiua-137 in surface 

Table 2 .7 . 

col lected 

r y l la 

• 

m 

m 

Nel la Dan 

m m 

m m 

m m 

m w 

* • 

« m 

sea v a t e r f r o * 

S a a p l i n g 
• o n t h 

March 

Septemb« 

19S2 

Bq 

r 

2 . 2 . Stront iua-90, 

between 0 and 10°M 

Posit ion 
N W 

59°3* '5 

• Q ° l 4 ' t 

W°*T1 

* l ° 1 3 ' 1 

* l ° 3 1 ' i 

M ° 3 » ' 5 

44°31 '0 

•3 °41 '0 

M ° J i ' 3 

«1°33'4 

•0 °39 '4 

l ° l i ' 0 

3«*2i'» 

5°37'5 

7024'4 

0°39'2 

7 ° 2 0 ' i 

• °04 '2 

• ° I 3 M 

3°59'» 

i ° 5 » ' i 

0°05'0 

t h e Faroes 

9 0 S r 

2 . 6 

3 . 5 

3 . 0 

• - 3 

Cesiua-137, 

longitude in 

Date 

1*72 

19/2 

19/2 

19/2 

2 / i 

J / i 

2* /« 

2 7 / i 

2 7 / i 

2 7 / i 

2 7 / i 

Teap. 
°C 

13 

9 

7.S 

9 

10 

12 

12 

i n 1982 

Bq * 3 7 C s • - * 

3 

3 

3 

.5 

. 1 

. 3 

S a l i n i t y 
o /oo 

Cesiua-134 and T r i t i u a 

1912 

• *Sr 

17.5 

3.1 

2.2 

2.3 

2.S 

2 .1 

2 .1 

137C , 

100 

7.2 

4 .1 

3.7 

1 0 . • 

3.1 

4.0 

3.4 

3.3 

3.« 

2« 

134C , 

3.0 

i . O . L . 

•J 

m 

0.4 A 

B.D.U 

m 

0 

m 

m 

Spiked 

3 4 . 9 

3 5 . 0 

3S.0 

in sea water 

ht S a l i n i t y 
kaa a~3 o/oo 

1.0*0.7 

1.1 tO.7 

3.SIQ.2 

3.2*0.4 

3.7 

1.5 

1.1*0.4 

1.010.5 

1.4 

2.« 

35.1 

J5.4 

35.4 

15.4 

15.3 

14,7 

14,4 

14 . • 

15.1 

14.9 

15.2 

The error ten* is ' S.E. of the eeen of double determinations. 
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2.7.3. Sea plants 

One sample of Brown algae was analysed in 1982. It contained 

1.14 Bq 90Sr kg"1 ash (20 Bq 90Sr (kg Cap 1) and 0.66 Bq 137Cs 

kg"1 dry weight or 2.7 Bq kg"1 ash (13 Bq 137Cs (kg K)"1). 

- i — r — i — r — i r 

3 1000-o 
en 

o 
at _ 

S 500 -

V 

vVv 

-T T — r T i — i — i — i — i — ' r T - • - [ - - ! i r 

0 Lominaria sp. 
v Fucus sp. 

o 

J L 

65 70 75 
YEAR 

80 

-

^ ° v v ° o o 
Lo" * ° 0 e °0 ° 

• . i • • I ^ I i i P i O i i ' S L - i i i - i - J 

40 

30^ 
a o 
en 

2 0 ^ 
o 
O) o a. 

10 

85 

Pig. 2.7.3. Strontium-90 (Bq (kg Ca)"1 ) in sea plants collected 

•t Thorshavn, 1962-1982. 

2.7.4. Vegetables 

One sample of potatoes was analysed in 1982. It contained 0.37 

Bq 90Sr kg"1 (9700 Bq 90Sr (kg Ca)"1) and 4.4 Bq 137Cs kg"1 

(1330 Bq 137Cs (kg K)"1>. Both levels were higher than those 

observed in 1981. 
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rig. 2.7.4.2. Strontiu»-90 in raroesc potatoes, 1»62-1982. 

2.7.5. Bread 

Rye bread and white bread were collected at Thorshavn in June. 

The levels in white bread were 0.24 Bq 90Sr kq"1 and 0.23 Bq 
137Cs kg"1. The rye bread collected in 1982 contained 0.35 Bq 
90Sr kg-1 and 0.43 Bq 137Cs kg"1, i.e. the bread levels were 

higher than the 1980 levels. The Bq 90Sr (kg Ca)"1 figures 
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were lower than those from last year, because the Ca contents 

of the Faroese bread samples were higher than usually; the Ca 

levels were in 1982 similar to those found in Danish bread. 

1 ~\1 QO —1 

The ,J/Cs and ^"Sr (kg ') levels in Faroese bread were gener­

ally lower than the corresponding Danish2'. 

Table 2.7.5. Strontium-90 and Cesium-137 in Faroese bread in June 1982 

Sort Bq 90Sr kg"1 Bq 90Sr (kg Ca)"1 Bq ,37Cs kg"' Bq ,37Cs (kg K)" 1 

White bread 0.24 120 0.23 148 

Rye bread 0.35 137 0.4J 195 

2.7.6. Eggs 

Eggs were collected from Thorshavn In June 1982. The levels of 

hens eggs were 0.037 Bq 90Sr kg-1 (92 Bq (kg Ca)""1 and 0.18 Bq 
137Cs k g-1. 

2.8. Humans 

2.8.1. Strontium-90 in human bone 

in 1982 four human bone samples representing 4 individuals 

from Dronning Alexandrine's Hospital in Thorshavn were ana­

lysed. Table 2.8.1 si' ws the results. 

The mean content of femur samples was 44 Bq 90Sr (kg Ca)"1 

(1.2 pCi 90Sr (g Ca)"1). 

Table 2.8.1. Strontium-90 in human bone collected in the Faroes 
in 1982 

Age Bone type Sex Bq 90Sr (kg Ca)"1 S.u. 

82 years 

81 years 

96 years 

70 years 

Femur 

Femur 

Femur 

Vertebr ae 

Amputation 

— *• — 

_ N _ 

F 

F 

F 

F 

28 

63 

42 

117 

0.76 

1.70 

1.15 

3.2 

Compared to Danish vertebrae in 19822> th Faroese sample of 

vertebrae contained approximately three times as much 90Sr. 
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3. ESTIMATE OF THE MEAN CONTENTS OF 90Sr AND 137Cs IN THE 

HUMAN DIET 

3.1. Annual quantities 

The annual quantities are still based on the estimate made by 

the late Professor E. Hoff-Jørgensen, Ph.D., in 19621 ) assum­

ing a daily per caput intake of approximately 3000 calories 

(12.6 MJ). 

3.2. Milk and cream 

75% of the milk consumed in the Faroes is assumed to be of lo­

cal origin, and 25% comes from Denmark. Hence the 90Sr content 

in milk consumed in the Faroes in 1982 was 1.2 »{0.75*0.22 + 

0.25*0.102) = 0.229 Bq 90Sr kg"1, and the 137Cs content was 

0.75*4.4 + 0.25*0.105 - 3.33 Bq 137Cs kg"1 (cf. 2.3 and Ref. 

2). 1 kg milk contains 1.2 g Ca. 

3.3. Cheese 

Nearly all cheese consumed in the Faroes is of Danish origin, 

and the Danish figures from ref. 2 were used: 0.87 Bq 90Sr 

kg-1 and 0.076 Bq 137Cs kg"1. 

3.4. Grain products 

As most grain products are imported from Denmark, the Danish 

figures for 19822) were used in the calculation of the Faroese 

levels. The mean daily consumption of grain products in the 

Faroes is, as in Denmark, 80 g rye flour, 120 g wheat flour, 

and 20 g grits. Hence the mean concentration of 90Sr in grain 

products consumed in the Faroes in 1982 is 0.47 Bq 90Sr kg"1 

and 0.57 Bq 137Cs kg "1. 
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3.5. Potatoes 

All potatoes consumed in the Faroes are assumed to be of local 

origin. The values from 2.7.4 were used, i.e. 0.37 Bq 90Sr 

kg"1 and 4.4 Bq 137Cs kg-1. 

3.6. Other vegetables and fruit 

As the amount of vegetables and fruit grown in the Faroes is 

liiiited, the Danish figures from 1982^) were used. Thus the 

mean contents in vegetables other than potatoes were 0.32 Bq 
90Sr kg"1 and 0.053 Bq 137Cs kg-1, and the mean contents in 

fruit were 0.054 Bq 90Sr kg"1 and 0.038 Bq 137Cs kg"1. 

3.7. Meat and eggs 

Meat and egg consumption in the Faroes is estimated to consist 

of 50% locally produced mutton (or lamb), 25% local whale 

meat, and 25% sea birds and eggs. 

No samples of mutton was obtained in 1982. Hence we use the 

mean of the samples obtained in 1979-1981, i.e. 0.20 Bq 90Sr 

kg"1 and 49 Bq 137Cs kg"1.1) Whale meat from 1980 contained 

0.04 Bq 90Sr kg"1 and 0.19 Bq 137Cs kg"1, sea birds from 1979 

and eggs from 1982 (cf. 2.7.6): 0.007 Bq 90Sr kg"1 and 0.037 

Bq 90Sr kg"1, and 0.27 and 0.18 Bq 137Cs kg"1 respectively. 

Hence we estimate the mean content of 90Sr in meat and eggs 

consumed in 1982 to be 

0.50*0.20 + 0.25*0.04 + 0.25'(°'007t0'037) s 0.133 Bq 90Sr kg"1 

and the 137Cs content to be 

0.50*49 + 0.25*0.19 + n. 9*.f0.27>0.18i , 24.6 Bq
 137Cs kg"1. 
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3.8. Fish 

All fish consumed in the Faroes is of local origin, and the 

mean contents in fish, obtained fros- subsection 2.5, were 

0.018 Bq 90Sr kg"1 and 0.26 Bq 137Cs kg"1. 

3.9. Coffee and tea 

The Danish figures for 19822) were used, i.e. 0.87 Bq ^Sr 

kg"1 and 2.53 Bq 137Cs kg"1. 

3.10. Drinking water 

The mean value found in Table 2.6.1 was used, i.e. 0.0055 Bq 

^°Sr kg-1. The 137Cs content was estimated to be approximately 

one fourth (the ravio found in New York tap water in 1964*)) 

of the 90Sr content, i.e. 0.0014 Bq 137Cs kg"1. 

Tables 3.1 and 3.2 show the diet estimates of 90Sr and 137Cs 

respectively. 

Table 3 . 1 . Est! 
d ie t in the r a n 

Type of food 

Milk and cream 

Cheese 

Grain products 

Potatoes 

Vegetables 

Frui t 

Heat and eqgs 

Fish 

Coffee and tea 

Drinking water 

Total 

iaate of the man content of " 
je Islands i n 1962 

Annual 
quantity 

in kq 

146 

7.3 

80 

91 

20 

18 

37 

91 

7.3 

548 

Bq »°Sr 
per kq 

0.229 

0.87 

0.47 

0.37 

0.32 

0.054 

0.133 

0.018 

0.87 

0.0055 

Bq w S r 

33,43 

6.35 

37.60 

33.67 

t .40 

0.97 

4.92 

1.64 

4.35 

3.01 

134.34 

Sr in the human 

Percentage of 
t o t a l Bq *°Sr 

in food 

24.9 

4.7 

28.0 

2S.1 

4.8 

0.7 

3.7 

1.2 

4.7 

2.2 

The mean annual calcium intake is estimated to be 0.6 kq 

(appro«, 200-250 g of creta praeparata). Henc« the ratioi 

Bq ,0Sr (kq C»)"' in total Paroese diet was 224 (6.0 pel 

*nSr (g Cai'1). 
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Tabla 1.2. Kstiaata of tha scan contant of ll7Cs in th« huaan 

diat in th« Paroa Islands in 1M2 

Typa of food Annual aq ,,TCs Total 
quantity par kq Bq ' " 
in kq 

Cs 
Parccntaq* of 
total Bq u 7 C s 

in food 

Hilk and craaa 

Chacsc 

Crain products 

Potatoes 

vaqatablas 

Fruit 

N*at and eeqs 

Fish 

Coffe« and taa 

Drinkinq inter 

14« 

7.J 

M 

»1 

20 

14 

17 

•1 

7.3 

54« 

1.33 

0.07a 

0.57 

4.4 

0.051 

0.010 

24.« 

0.2« 

2.51 

0.0014 

40«.2 

0.« 

45.« 

400.4 

1.1 

0.7 

910.2 

23.7 

10.5 

0.« 

25.« 

0 

2.4 

21.2 

0.1 

0 

40.2 

1.3 

1.0 

0 

Total 1107.0 

The aaan annual i mak* o( potassiua is astiaatad to b« appro«. 

1.2 kq. Hane* th* ratio: Hq ,37Cs (kq »)"' bacoaas 1573 (42.5 

pCi ,J7Cs (9 *)"'). 

3x103 

o 2X10 3 

O) 

CO 
o 
o> 
o-
m 

ZHsmJjl' 8trontiga-90 in Faroes« diet , 1962-1982. 



- 31 -

Fig. 3.2. Cesiu»-137 in Faroese diet, 1962-1982. 

3.11. Discussion 

Figures 3.1 and 3.2 show the Faroese diet levels since 1962. 

The 1982 90Sr level in the total diet was a little higher than 

the 1981 concentration, but the 137Cs level was lower than 

that observed in 1981. 

The main contributors to the 9^Sr content in the Faroese diet 

were milk products, cereals and potatoes, which together ac­

counted for approximately 83% of the total 90Sr content in the 

diet in 1982. As regards 137Cs, milk products, meat (lamb) and 

potatoes were the most important contributors. In 1982, 95% of 

the total 137Cs content in the diet originated from these pro­

ducts. 

The Faroese mean diet contained 1.4 times as much 90Sr and ap­

proximately 12 times as much 137Cs as the Danish diet in 19822). 

As earlier1' mentioned, the year-to-year variations in the 137Cs 

estimates for Faroese diet are markedly influenced by the mutton 

and potatoe samples obtained for analysis. 
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4. CONCLUSION 

4.1 

The 90Sr fallout rate in the Faroes in 1982 was approximately 

6 Bq 90Sr m~2 (0.16 roCi km - 2). The accumulated fallout by the 

end of 1982 was estimated at approximately 3600 Bq 90Sr m~2 

(98 mCi km-2) (the mean at Thorshavn and Klaksvig). 

4.2. 

The mean level of 90Sr in Faroese milk was 220 Bq (kg Ca)"1 

(5.9 pCi (g Ca)"1). The 137Cs concentration was 4400 Bq 137Cs 

m-3 (119 pCi l" 1). 

No mutton samples were obtained in 1982. Fish showed a mean 

level of 0.26 Bq 137Cs kg"1 (7.0 pCi kg"1). 

The mean content of 9"Sr in drinking water was 5.5 Bq m~3 

(0.15 pCi l"1). 

The mean daily per caput intakes resulting from the Faroese 

diet in 1982 were estimated at 0.37 Bq 90Sr (9.9 pCi d"1) and 

5.2 Bq 137Cs (140 pCi d" 1). 

4.3. 

From the measurements on Faroese human bones (mostly verte­

brae), the Faroese bone level in 1982 was estimated at 60 Bq 
90Sr (kg Ca)'1 (1.7 pCi (g Ca)"1). 

The mean content of 137Cs in the Faroese adult was estimated 

at approximately 4500 Bq 137Cs (kg K)" 1 (120 pCi (g K)"1). 

This estimate is based on the diet estimate. 
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APPENDIX A 

The Models used for the predictions shown in Table A were 

based on data collected 1962-19766>. If the predictions for 

previous years 1977-1980^ were considered too, we conclude 

that the »odel for 90Sr in »ilk overestimates the level and so 

do the »odels: for 90Sr in drinking water from Klaksvig, for 
13/Cs in »ilk fro» Tvarå and for 137Cs in potatoes. The fol­

lowing Models underestimate the concentrations: 

fish and probably also 137Cs in »ilk from Klaksvig. 

90 Sr in cod 

Table ». Comparison between observed and predicted **Sr and ' J7Cs concentrations in raroese saaples 

collected in !M] 

Saaple U n i t Observed Nuaber 
- I S.E. of 

saaples 

Predicted Obs./pre. Rodel in ref. • 
•I S.E. 

D r i n k i n q v a t e r . 

- - -

~ * # 

Sea w a t e r 

Rye b r e a d 

w h i t e b r e a d 

Rye b r e a d 

W h i t * b r e a d 

C r a s s 

- - -

P o t a t o e s 

- - -

BroMii a l^ae 

M i l k 

M i l k Thorshavn 

m I k K l a k s v i q 

H i I k T v a r a 

Cod f i s h 

. - -

Thorshavn 

R l a k s v i q 

Tvår i 

• q 

• q 

•" 

•q 

»q 

•q 

• q 

•q 

• q 

• q 

• q 

* ° S t - " J 

- - -

- - -

- - -

•°Sr *(»*' 

- - -

' " C S k q - ' 

- - -

* ° S r ( kq C a ) " ' 

, , 7 C » (kq R ) " ' 

•°Sr M * ' 

' " c . k , - ' 

" s r ( k q C a ) " ' 

— • _ 

• " c . . - ' 

— • a* 

- - -

* " s r ( kq Ca>" ' 

' " c . k q " ' 

».» 

1.7 

5 . 1 

} . l 

0 . 1J 

0 .24 

0 . « ) 

0 . 2 ) 

4*00 

2 » 0 

0 .J7 

4 . 4 

20 

220 

2)00 

S200 

5100 

124 

0 . 2 * 

• I . I i 

• 0 . ) i 

• 0 . ) ; 

• 0 . 2 < 

•1*00 

M ) 4 0 

•10 I 

•210 1 

• )20 1 

' M 0 1 

'22 

' 0 . 0 2 

l 1 6 . 4 

2 . 4 

! 4 . 1 

1 2 . ) 4 

0 . 4 1 

0 . 1 ) 

0 . 4 * 

0 . 1 4 

! »340 

t 1**0 

0 . 2 0 

1 * . * 

I 114 

I ) » 0 

I 24*5 

! 2240 

t 12400 

' ) 0 

J 0 . 2 2 

0 . * » ^ 0 . v 7 

0 . 7 1 - 0 . I J 

1 . 2 T * 0 . 0 7 

1.41 H ) . 0 » 

0 .0% 

i . t s 

0 . 0 * 

1 . M 

fl.72'0.24 

1 . 4 » : 0 . » 5 

1 . « 

0 . « 5 

0 . 1 0 

O . S é ' 0 . 0 ) 

0 . 9 ) ' 0 . 0 * 

2 . ) 2 ' 0 . 1 4 

0 . 4 7 ' 0 . 0 * 

4 . 1 tf.7 

1 . 1 8 - 0 . 0 * 

C . 1 . 4 . 1 

- - -

- - -

C . I . S . I 

C . 2 . ) . 1 

- • -

. . . 

- • -

C . 2 . 4 . 1 

C . 2 . 4 . 2 

C . 2 . 5 . 1 

C . 2 . 5 . ) 

C . 2 . 7 . 1 

C . ) . ) . l 

C . ) . ) . 2 

a . • — 

- - . 

C . 1 . 4 . 1 

C . l . 4 . 2 

s o . 

Ho . 

HO. 

HO. 

H e . 

HO. 

H e . 

Ho. 

HO. 

HO. 

HO. 

Ho . 

HO. 

H e . 

NO. 

HO. 

HO. 

N o . 

Ho . 

» 

10 

11 

) 

4 

7 

* 

• 

4 

) 

I t 

• 

5 

1 

7 

» 

11 

) 

2 
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APPENDIX B 

Sea water and biota collected in northern U.K. in June 1982 

In cooperation with Rise National Laboratory the University of 

Lund collected environmental samples in northern U.K. (cf. Pig. 

1) in June 1982. The samples were all collected from shore and 

the purpose was to study radioactive contamination in biota and 

sea water. 

Besides nuclear weapons fallout there are two important sources 

to anthropogenic radioactivity in northern U.K.: the BNFL Sel­

lafield reprocessing plant and the UKAEA Oounreay facility. 

He related the concentrations in sea water Pucus vesiculosus 

and Mytilus edulis to the distance (by the sea) from Sellafield 

(cf. Pigs. 4-8). The regression lines are best described by 

power functions, and it is remarkable that for all radionu­

clides and samples examined the activity concentrations are 

inversely proportional to the distance to a good approximation, 

i.e. the exponent is approximately -1. There are, however, some 

significant differences between radionuclides as is demon­

strated in Pig.1, where the 241Am to 239,240pu ratio decreases 

with the distance from Sellafield. This decrease may be due to 

the lower solubility (higher KD) of Am compared with Pu. Hence 

an increasing proportion of the Am will go into the sediments 

when we move from the discharge point. He may expect to see a 

similar effect if we compare Pu with Cs. 

The exponents for Pu in sea water and in Fucus actually suggest 

a more rapid decrease in Pu concentration with distance from 

Sellafield than is observed for 137Cs (cf. Figs. 4-6). Pluto­

nium in Mytilus edulis seems to decrease more rapidly with 

distance from Sellafield than Pu in Fucus. As Mytilus gets its 

Pu from suspended matter whereas Fucus depends upon the Pu in 

solution, we may conclude that particulate Pu decreases more 
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10« 8° 6° 4° 2° 

60° 

58« 

56c 

52« 

50° 

10c 8< 6° 4° 

Li&u&zl- Sampling location (station Ho.) Jun# t»«2. 
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rapidly with distance froa the discharge point than does sol­

uble Pu. 

When we approach Dounreay in northern Scotland the Pu and Aa 

concentrations in the aarine environment increase again. The 

238pu/239,240pu ratio, which has regained nearly constant 

(~ 0.24) the whole way fro* Sellafield, increases sharply by a 

factor of two in the neighbourhood of Dounreay. The influence 

of Oounreay discharge is detectable out to a distance of at 

least 78 ka (Table B.2). There seeas to be no influence froa 

Oounreay on the Sellafield 137Cs and 90Sr levels, but the 60Co 

concentration near Dounreay is enhanced. 

Although the distance froa Sellafield to the Shetland Islands 

is shorter than that to the locations on the Scottish east-

coast, the latter show higher concentrations than the forær, 

because the current runs clockwise close to Scotland. The re­

sults froa the Shetland Islands have therefore not been in­

cluded in the distance relations. 

The Lowestoft Laboratory6* aonitors the radioactivity in sur­

face and coastal waters of the British Isles. The latest report 

covers 1981. If we coapare the present results with those froa 

that year we find good agreeaent between saaples collected 

close to each other froa the two years. 

The present data aay be used to calculate concentration ratios 

of biota to sea water. We aay do this by two procedures. We can 

either use the autual values at each location or we can inte­

grate the expressions for Pucus (Tables '5 and 6) and divide by 

the integrals obtained froa the water concentrations in Fig. 4 

(cf. Table B.44). 

These concentration ratios aay be coapared with those obtained 

in Iceland in 1981 (cf. Risø Report R-470, Table C.3)') where 

we found 260 for 137Cs and 0.46 * 104 for 2 3 9» 2 4 0p u. It is in­

teresting that Pu and Am in Table B.44 show siailar concentra­

tion ratios. 
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Pigures 9-11 show a comparison between ^ 7Cs and 239r240pu j n 

Fucus vesiculosus relative to the concentrations found in other 

biological samples. Hytilus edulis contains nearly half the 

concentrations found in Fucus. Ascophyllum nodosum shows lower 

concentrations than Fucus. Pelvetia canaliculata showed 

similar concentrations as Hytilus edulis, i.e. approximately 

half of those found in Fucus. 

Table S.I. Radionuclides in environaental Maples collected in the northern 

U.K. it June 19*2. Location: 5i°03'H }o30'N (Berriedale). Distance from 

Sellafield: 790 km. Salinity: 33-J5 o/oo. Teapeeature: 12°C. Unit: ftq ko"1 

dry weiaht. 

S p e c i e s 

Pucus s p i r a l i s 

S t a t i o n 
No. 

1 

U 4 C s 

2 B 

1 J 7 C S 

43 

4 2 * 

" • * , 

0 . 2 6 * 

2 J 9 , 2 4 0 P u 

O . i * * 

2 4 1 * . 

0 . 1 2 

Table 1.2. Radionuclides in environmental saaples collected in the northern U.K. II June 

1902. Location: 5«°3i*w 3°21'N (Dunnet Head). Distance fro« Sellafield: 710 ka. Distance 

froa Dounreay: ?• ka. Salinity: 35 o/oo. Teaperature: 9.5°C. Unit: Bq kg"' dry weight. 

Specie* Station »«Co '•**» '«Sb ' " c . '"Cs '*«Ce »•»« "*.240,u 241*. 
no. 

II.S» l.0«» 2.7» O.OO« 

1.03 tO.05 2.4*0.1 0.70 

4.5« 1.22« 2.4« 0.47« 

Fucus s e r r a t u s 

Pucus v e s i c u l o s u s 

2 

3 

2 . 0 A 

1.44« 

1.92 

0 . 5 9 « 5 . 7 « 

9 . « A 

2 . 9 

1 . 5 5 * 

3 . 5 

1 .00« 

44 

52« 

55 

J2« 

The error tera is I S.e. of the mt»n of double detcrainations. 
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T a b l e B .3 . Radionucl ides in environmental samples c o l l e c t e d in the n o r t n e m U.K. 

June 1982. L o c a t i o n : 58°? f t , N S^S'W (John o ' G r o a t s ) . D is tance f r o « S e l l a f i e l d : 

730 km. D is tance from Dounreay: 43 km. S a l i n i t y : 35 o /oo . Temperature: » °C . U n i t : 

Bq k g - dry w e i g h t . 

Species S t a t i o n Date s *Hn 6 0 C o 1 3 4 C s , J 7 C s 2 3 , P u » » . 2 4 0 , u 2 4 1 * . 
No. 

Sea w a t e r 7 38 17 11.« ZtiO 

Sea w a t e r 7 39 17 0 .083« 0 . 2 0 * 0 . 0 5 2 * 

Fucus ves icu losus 17 17 44 0 . 4 ) 1.14 0 . 3 1 

1.49« 1 .59* 4*» 1 .20 * 0 .2«» 

Fucus ves icu losus 4 11 2 . 2 43 1.25« 0 . 3 3 * 

45* 

"unit : Bq m*3 

T a b l e » . 4 . R a d i o n u c l i d e s i n e n v i r o n m e n t a l samples c o l l e c t e d i n 

t h e n o r t h e r n O.K. 12 June 1 9 9 2 . L o c a t i o n : 58S°57"II 2 ° 4 4 ' J < 5 k a i l l , 

Th»» Orkney I s l a n d s ) . D i s t a n c e from s e l l a f i e l d : 740 k a . D i s t a n c e 

f r o a Dounreay: 79 k a . S a l i n i t y : 35 o / o o . T e m p e r a t u r e : 1 0 ° C . U n i t : 

Bq k o ' 1 d r y w e i g h t . 

S p e c i e « S t a t i o n ' M C s ' " c s • * » . • « • • » . 2 4 ) „ . 
NO. 

rucus s p i r a l i s 5 47 0 . 9 ) * 0 . 1 « * 

0.97« 30« 

Table 9.S. Radionuclides in environmental saaples collected in the northern 

U.K. 12 J»t* 1992. Location: S9°44'N 3°00'H (aurwicfc. The Orkney Islands). 

Distance froa Sellafield: 7)0 ka. Distance froa Dounreay: 49 ka. Salinity: 

34 o/oo. Temperature: 9°C. Onit; 9q kef* dry weight. 

Species station "«Cs ,37cs »••» «»»M°p« "**• 
NO. 

Sea water 7 o.io* 0.90* 0.019* 

Sea water9 9 12.2 300 

rucus vesiculosus 9 49 0.71* 0.099* 

I.9" 49* 

'unit: 9q a'}. 
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Table B.6. Radionuclides in environmental samples collected in the northern O.K. 

12 June 1982. Location: 58°51'N 2°56'N (South of Burray, The Orkney Islands). 

Distance fro* Sellafield: 740 km. Distance fro« Dounreay: 56 km. Salinity: 35 o/oo. 

Temperature: 10°C. Unit: Bq kg-1 dry weight. 

Species Station 54Hn ,34Cs 137Cs 238Pu 239,240Pu 2 4 1 ^ 
No. 

Fucus vesiculosus 9 2.7 A 44 0.14* 0.60* 0.03S* 

Mytilus edulis 10 2.5* 17.0* 0.14* 0.025* 

Table B.7. Radionuclides in environmental samples collected in the northern U.K. 

13 June 1982. Location: 59°07'N 3°07'W (Evie, The Orkney Islands). Distance from 

Sellafield: 740 km. Distance from Dounreay: 82 km. Unit: Bq kg-1 dry weight. 

Species Station 60Co 106Ru 134Cs ,37Cs 144Ce 238Pu 23'.240Pu 241AM 

NO. 

Fucus s e r r a t u s 11 58 

0 . 4 9 * 4 . 9 * 1 .34* 40* 6 . 1 * 0 . 5 1 * 1 .94* 0 . 5 3 * 

Table B.8. Radionuclides in environmental samples col lected in the northern U.K. 13 June 1982. 
Location: 59°07'N 3°21'W (Brough of Birsay, The Orkney Is lands) . Distance from S e l l a f i e l d : 730 km. 
Distance from Dounreay: 66 km. Sal in i ty: 34-3S o/oo. Temperature: 10°C. Unit: 3q kg'1 dry weight. 

Species Station *°Co ' " R U "«Cs 137 c , 144Ce 238Pu 239,240Pu 241Am 

No. 

12 

Sea water7 13 

Fucus serratus 14 1.4 B 

Ascophyllum nodosum 15 

Fucus sp ira l i s IS 

Fucus vesiculosus 17 

0.40* 

Pelvetia 
canaliculata 18 

Lamina:ia dlgitata 20 

Halidrys siliquo«a 21 

Patella flesh 19 

13.6 

2.0 A 

2.0* 

1.23* 

2.1 A 

2.6* 

2.5 

1.66* 

1 9 A 

1.0* 

2.4 

2.7« 

1.59* 

6.9* 0.50* 

320 

60 

63« 

31* 

57 

68* 

65 

42« 

27 

31« 

72 

84« 

49 

54« 

15.0« 

9.8« 

3.6« 

10.5« 

13 ;, 

4.1« 

5.6 A 

11.9« 

8.0« 

3.4« 

0.16« 

0.83:0.05 

0.80« 

0.52« 

0.67 '0.03 

0.81« 

0.77f0.09 

0.64« 

0.36 

0.31* 

0.28 

1.23 

1.C2* 

0.14« 

2 

2 

2 

0.33« 

.4?0.05 

2.4« 

1.48« 

.1*0.05 

2.2« 

.1tO.1 

1.61« 

T.07 

1.09« 

0.79 

0.74« 

3.9 

3.7« 

0.37* 

0.068« 

0.60 

0.20« 

0.43 

0.38* 

0.48* 

0.25 :0.05 

0.18* 

0.24 

0.20* 

0.85 

0.28* 

vUnit: Bq m"3 

The error term i s 1 S.C. of the mean of double determinations. 
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Tabl« ».». Radionuclides in environmental »anplea collected in the northern U.K. 14 June 1M2. 

Location: to°4t'N 0°4*'w (Laaba Ness, Tha Shetland Islands). Distance froa sallafiald: »TO ka. 

Unit: Bq kg"' dry weight. 

Species Station *«Kn '»Co '»»a« , 2 5 Sb ' " c . , J 7 C . '<«Ce »«Pu 23».240pu 2 4 1 ^ 
NO. 

Sea water 

Sea vater" 

Fucus vesiculosus 

Cladonia 

24 

25 

22 

23 

1.1 A 31 

0.84* 0 .1»* 13.1« 

5.5 A 

2.3* 

s.« 

* . 0 * 

18.4 

1 1 . • • 

90 

7 1 * 

0.0032* 0 .031* 

0.24* 

2 .8 * 

0.0061 

0.040* 

0.62* 

"Unit: Bq a i -3 

Table B.10. Radionuclides in environmental samples co l lected 

in the northern U.K. 15 June 1982. Location: 60°44'N 0°57'w 

(Westing, The Shetland Is lands) . Distance from S e l l a f i e l d : 

950 v::.. Unit: Bq kg - 1 dry weight. 

Species Station 
No. 

1 3 7 C s 2 3 9 , 2 4 0 P u 241A ( 1 | 

Pucus vesiculosus 26 7.2 

3.9« 

0.16* 0.019* 

Table B.11. Radionuclides in environmental samples collected 

in the northern U.K. 15 June 1982. Location: 60°35fN l°ll'W 

(West Sand Wick, The Shetland Islands). Distance from Sella­

field: 930 km. Unit: Bq kg"' dry weight. 

Species 

Pucus vesiculosus 

Station 
No. 

27 

137CS 

2.7* 

239,240Pu 

0.25* 

2* 'Am 

0.019* 

Table B.12. Radionuclides in environmental samples collected 

in the northern U.K. 15 June 1982. Location: 60°30'N 1°03'W 

(Burra Voe, The Shetland Islands). Distance from Sellafield: 

940 km. Unit: Bq kg"' dry weight. 

Species Station 
No. 

137 C a 239,240Po 241 
Am 

Fucus vesiculosus 28 5.3* 0.14* 0.017* 
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Table B.13. Radionuclides in environmental samples collected 

in the northern U.K. 15 June 1982. Location: 60°29'N 1°37*W 

(Stenness, The Shetland Islands). Distance from Sellafield: 

890 km. Unit: Bq kq-1 dry weiqht. 

Species 

Fucus vesiculosus 

Station 
No. 

29 

'"CS 

4.5* 

239,240Pu 

0.34* 

2«'A. 

0.023* 

Table B.14. Radionuclides in environmental samples collected 

in the northern U.K. 16 June 1982. Location: 60°18'N 1°40'W 

(Melby, The Shetland Islands). Distance from Sellafield: 

880 km. Unit: Bq kg"1 dry weiqht. 

Species Station 137Cs 238Pu 239,240Pu 241Am 

No. 

Fucus vesiculosus 30 8.9 0.029* 0.26* 0.029* 

Table B.I5. Radionuclides in environmental samples collected 

in the northern U.K. 16 June 1982, Location: 60°15'N 1°09'H 

(Gletness, The Shetland Islands). Distance from Sellafield: 

910 km. Unit: Bq kg'1 dry weight. 

Species 

Pucus vesiculosus 

Station 
Mo. 

31 

'"c. 

i.,1* 

239,240 p u 

0.25* 

24'Am 

0.025« 

Table B.16. Radionuclides in environmental samples collected 

in the northern U.K. 16 Tune 1982. Location: 60°06'N i°20'W 

(Hamna Voe, The Shetland Islands). Distance from Sellafield: 

880 km. Unit: Bq kg'1 dry weiqht. 

Species Station U 7 C s 238Pu 239,240Pll 241A„ 
No. 

Fucus serratus 32 3.9* 0.20* 0.31* 0.048* 
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Table B.17. Radionuclides in environmental samples co l l ec ted 
in the northern U.K. 16 June 1982. Location: 60°03'N 1°12'H 
(Aith Wick, The Shetland Is lands) . Distance fro« S e l l a f i e l d : 
890 km. Unit: Bq kg"1 dry weight. 

Species 

Fucus vesiculosus 

Station 
No. 

33 

137Cs 

5.6« 

239,240Pu 

0.34« 

2«'*. 

0.030* 

Table B.18. Radionuclides in environmental samples co l lec ted in the northern 
U.K. 16 June 1982. Location: 59°52'N 1°18'H (Sumburgh, The Shetland Is lands) . 
Distance fro« S e l l a f i e l d : 860 k«. Unit: Bq kg"1 dry weight. 

Species Station ***Cs 1 3 7Cs 238Pu 239,240pu 241*. 
No. 

35 1.1 A 24 

Sea water7 36 0.0028* O.J'C* 0.0019* 

Pucus vesiculosus 34 4.8 

5.4* 0.26« 0.024« 

7Unit: Bq «"3 

Table B. 1*. Radionuclides in environmental samples c o l l e c t e d in the northern U.K. IB June 1912. 

Location: %a°2B'N 3°42'w (Crosskirk Bay). Distance from Sellafield: t*0 k.i. Distance fro« Dounreay: 
5 km. unit: Bq kg"' dry weight. 

Spec ies S t a t i o n >««n " c 0 »»Co »<>Sr ">»»u "»»A« ' " s b " ' C s " 7 C s '««Ce 2 J 8 Pu 23',2«°f>u 2 4 1 A -
Ho. 

Fucus v e s i c u l o s u s 40 ) . » J,0 26 1 . 5 2 2 . ) l i t 10 8.« 4 . 1 79 220 ' 7 . 2 15 25 

The error tern i s 1 s . E . of the mean of double determinat ions . 

Table B.20. Radionuclides in environmental samples collected in the northern U.K. 

18 June 1982. Location: 58°26'N 3°S9'W (Baligill). Distance from Sellafield: 680 km. 

Distance from Dounreay: 14 km. Unit: Bq kg"1 dry weight. 

Species Station «°Co 13«Cs ,37Cs '«Ce ««Pu 239,240Pu 241A|, 
No. 

Fucus spiralis 41 1.55 1.65 43 4.4 A 0.81 3.8 1.47 
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Table B.21. Radionuclides in environmental staples collected in the northern U.K. 
It June 1982. Location: 3*°2S'li 4°27'H (Talaine). Oistance fro« Se l laf ie ld: 4M> urn. 
Unit: Bq Irg"' dry weight. 

Species Station *°Co »°Sr , 1 4 Cs " 7 C s ™»»u 2 " . 2 « 0 , o 2 4 1 ^ 
No. 

44 16.1 370 

Sea water' 45 

Fucus vesiculosus 42 0.6 A 6.4;0.4 2.6 

Fucus serratus 43 1.1 A 3.0 

The error ter« i s 1 S.E. of the «e*n of double determinations. 

66 

67 

0.0009* 

0.3* 

0.46 

0.14« 

1.88 

2.01 

0.009 

0.109 

0.122 

Table B.22. Radionuclides in environmental samples col lected in the northern U.K. 
19 June 1982. Location: S8°27'N 4°43'N (Sangobeg). Distance fro« Se l la f i e ld : 630 km. 
Unit: Bq kg - 1 dry weight. 

Species Station 90Sr 134Cs , 3 7 Cs 238Pu 23»-2*°pu 241A„ 

No. 

Fucus vesirulosus 46 6.2*1.1 2.6 52 0.55 2.5 0.192 

The error tern i s 1 S.E. of the mean of double determinations. 

Table B.23. Radionuclides in environmental samples col lected in the northern U.K. 
19 June 1982. Location: 58°17'N 5°12'H (Tarbet). Distance from Se l la f i e ld : 590 km. 
Unit: Bq kg - ' dry weight. 

Species Station 134Cs 137Cs 238Pu 239,240Pu 241Am 
No. 

Fucus v e s i c u l o s a 47 i .6 73 0.59 2.8 0.126 

Table B.24. Radionuclides in environmental samples collected in the 
northern U.K. 19 June 1982. Location: 57°55'N 5°26'W (Achiltibuie p ier ) . 
Distance from Se l la f i e ld : 560 km. Unit: Bq kg'1 dry weight. 

Species Station 134C» 137Cs 238Pu 239#240Pu 241Ain 

No. 

Sea water9 49 16.8 420 

Sea water' 50 0.016« 0.17* 0.016« 

Fucus vesiculosus 48 2.8 73 0.55 2.8 0.127 

'Unit: Bq m~3 
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Table B.25. Radionuclides in environmental samples collected in the northern U.K. 

20 June 1982. Location: 57°12'N 5°53'W (Kyleakin). Distance from Sellafield: 440 km. 

Unit: Bq kg"1 dry weight. 

Species Station 90Sr 13*Cs 137Cs 238 P u 239,240Pu 241*. 

No. 

Fucus vesiculosus 51 9.4±0.3 3.8 82 0.54 2.35 0.134 

The error term is 1 S.E. of the mean of double determinations. 

Table B.26. Radionuclides in environmental sampler, collected in the northern U.K. 

20 June 1982. Location: 57°32'N 6°30'W (Score Bay). Distance from Sellafield: 480 km. 

Unit: Bq kg-1 dry weight. 

Species Station 90Sr 134Cs ,37Cs 238Pu 239,240Pu 241Am 

No. 

Sea water7 52 14.2 340 

Sea water' 53 0.033* 0.16* 0.030* 

Pucus vesiculosus 54 7.621.8 3.3 74 0.37 1.52 0.114 

7Unit: Bq m"3 

The error term is 1 S.E. of the mean of double determinations. 

Table B.27. Radionuclides in environmental samples collected in the northern U.K. 

21 June 1982. Locations 57°32'N 6°32'W (Uig). Distance from Sellafield: 480 km. 

Unit: Bq kg-1 dry weight. 

Species Station »°Sr ^ R u 13«Cs 137Cs 23flPu 239,240Pu 241Am 

No. 

Fucus vesiculosus 55 5.3*1.1 2.9 74 0.37 1.76 0.075 

M/tilus edulis 56 14 A 1.52 29 0.085 0.41 0.104 

The error term is 1 S.E. of the mean of double determinations. 
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Table B.28. Radionuclides in environmental samples collected in the northern U.K. 

21 June 1982. Location: S8°11'N 6°1S'W (Tiuapan Head, Isle of Lewis). Distance from 

Sellafield: 550 km. Unit: Bq kg"1 dry weight. 

Species Station 90Sr *°Co 13«Cs 137Cs 23BPu «»,240 P u 2 4 1 ^ 
No. 

Sea water7 57 10.3 240 

Sea water7 58 0.0057* 0.12* 0.016« 

Fucus vesiculosus 59 5.450.6 0.70 A 1.26 30 0.29 1.41 0.115 

7Unit: Bq m~3 

The error tern is 1 S.E. of the mean of double determinations. 

Tab'e B.29. Radionuclides in environmental samples collected in the northern O.K. 

22 June 1982. Location: 58°26'N 6°16'W (Port of Ness, Isle of Lewis). Distance from 

Sellafield: 580 km. Unit: Bq kg"1 dry weight. 

Species Station 90Sr 60Co 134Cs 137Cs 238Pu »»."»P.. 241,^ 
NO. 

Fucus vesiculosus 60 3.9*0.4 1.92 2.0 43 0.40 2.0 0.21 

Mytilus edulis 61 2.0 15.0 0.057 0.12 0.084 

The error term is 1 S.C. of the mean of double determinations. 

Table B.30. Radionuclides in environmental samples collected in the northern U.K. 

22 June 1982. Location: 58°17'N 6°41'W (Arno, Isle of Lewis). Distance from Sellafield: 

570 km. Unit: Bq kg'1 dry weight. 

Species Station 9°Sr 60Co 134Cs 137Cs *3»Pu 239,240Pu 241^ 
No. 

Sea water7 63 7.1 158 

Sea water7 64 0.030* 0.11* 0.015* 

Fucus vesiculosus 62 3.0 3.1 1.42 33 0.22 1.07 0.094 

'Unit: Bq m"3 

Table B.31. Radionuclides in environmental samples col lected in the northern U.K. 

23 June 1982. Locations 57°42'N 7°07'W (Rodel, Harris) . Distance from S e l l a f i e l d : 

480 km. Unit: Bq kg"1 dry weight. 

Species Station 9 0Sr 13*Cs 1 3 7Cs 238Pu 239,240Pu 241A„ 
No, 

Fucus vesiculosus 65 6.7*0.6 2,4 63 0.46 1.96 0,196 

The error term i s 1 S.E. of the mean of double determinations. 
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Tab!« B.32. Radionuclides in environmental samples collected in the northern U.K. 

24 June 1«2. Location: %6°)7'N t°2tai( (Point of Ardnaaurcnan). Distance froa 

Sellafield: 370 km. Salinity: 14 o/oo. Temperature: 13°C. Unit: »a k«'1 dry weight. 

Species Station *°Sr ,J*Cs ,,7Cs 2,'»«» 23»,240r„ 241,^ 
No. 

Sea water7 66 18.8 420 

Sea water7 (7 

Fucus vesiculosus 68 8.7M.3 4.0 83 

7Unit: Bq n"' 

The error term is 1 S.E. of the aean of double deterainations. 

Table B.33. Radionuclides in environmental samples collected in the northern 0.8. 

25 June 1982. Location: Se0««'« 5°23MI (Asknis »ay). Distance from Sellafield: 2*0 km. 

Unit: Bq kg"' dry weight. 

Species Station 
NO. 

Fucus vesiculosus (9 

The error term is 1 S.e. of 

*>Sr 

14.9*0.1 

the mear 

»5w> 

4.4 A 

of doable 

134C, 

5.4 

137Cs 

109 

deterainations. 

238p„ 

1.04 

239,249*,, 

4.5 

"'A. 

0.3« 

Table 0.34. Radionuclides in environmental samples collected in the northern U.K. 

25 June 1982. Location: 5S027'N S°35'W (»ellochantuy »ay). Distance from Sellafield: 

210 km. Salinity: 34 o/oo. Temperature: 12°C. Unit: Bq km"' dry weight. 

Species Station »°Sr m C s ,37Cs 2J,»u "».2«°r„ M ' A . 
NO. 

Sea water9 70 31 770 

Sea water7 71 0.070* 0.3*# 0.018« 

Fucus vesiculosus 72 15.412.8 8,4 144 0.90 4.1 0.48 

'Unit: Bq m"J 

The error tern is 1 S.e. of the mean of double determinations. 

0.0*** 0.18« 0.024* 

0.88 1.8 0.3« 
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Table Bi. 35. Radionuclides i n environmental samples col lected in the northern U.K. 

2« Jane I N I . Location: S7*J2"« 2°93*W ( B a n f f ) . Distance f roa S e l l a f i e l d : B40 ka . 

S a l i n i t y : 34 o/oo. Teaparature: 9°C. Un i t : Bq k « ' 1 dry weiaht. 

Species S ta t ion ««Co 13«c, U 7 C s 2M»„ 2 3 9 . 2 4 0 ^ 2 4 1 * . 

310 

0.03t* 0.12* 0.020* 

41* 0.62*0.06* 0.07B?0.00»* 

Sea water7 

Sea water1 

Fucus vesiculosa« 

74 

75 

73 0.19* 

12.7 

1.9* 

* U n i t : Bq «~5 

Table ».36. Radionuclides in environmental samples collected in 

the northern U.K. 27 June 1902. Location: $7017*N '°S0'W (Port 

Erroll). Distance from Sellafield: 090 ka. Unit: Bq kg"' dry weiuht. 

Species Station ,,4Cs 1J7Cs 23»,240Pu 241^. 
No. 

Fucus vesiculosus 7« 2.0* 52* 0.57* 0.092* 

Fucus serratus 77 35* 0.43* 0.13* 

Table 8). 37. Radionuclides in environmental saaples collectel in the northern U.K. 

27 June 1912. Location: 56°2('N 2°32'H (Arbroath). Distance froa Sellafield: 990 ka. 

Salinity: 34 o/oo. Temperature: 12°C. Unit: Bq kq~' dry weight. 

Species Station ,3*Cs 137Cs 23,Fu 239,240Po 241«^, 
No. 

lost lost 

0.48* 0.069« 

0.54* 0.062« 

Sea water9 

Sea waterv 

Sea water9 

Fucus vesieu losus 

Fucus serratus 

•0 

81 

•2 

70 

79 

10.6 

spiked 

0.61 

250 

290 

35 

22 

'Unit: Bq a* 
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Table ».38. Radionuclides in environaental saaples collected in the northern U.K. 

21 June 1M2. Location: S$°4t'N 2°20*N (Reed rt. Cove). Distance froa Sellafield: 1050 ka. 

Unit: Bq kq"1 dry weight. 

Species Station w C o ,J4Cs IJ7Cs 23»Pu «*».240P(| 241^, 
No. 

Fucus serratus S3 0.30* 0.74* 17.«* 0.072* 0.32* 0.023* 

Fucus vesiculosa 04 0.76* 20.5* 0.S2* 0.02«* 

Table B.3». Radionuclides in environaental staples collected in the northern 

U.K. 29 June 1982. Location: 55°1»'N 1°37*H (Alnaouth). Distance froa 

Sellafield: 1110 ka. Salinity: 26 o/oo. Teaperature: 12°C. Unit: Bq kg"1 

dry weight. 

Species Station '3«Cs '"cs 2«Pu 239.240Pu 241*. 
No. 

Sea water' 86 0.11* 0.30* 0.14* 

Sea water7 87 5.4 T37 

Sea water7 88 spiked 141 

Fucus vesiculosa- 85 1.0 A 24 0.50* 0.022* 

28* 

7Unit: Bq a"J 

Table B.40. Radionuclides in environMental saisples collected in the northern 
U.K. 29 J i n * I H 2 . [.oration: S4e )7 '» «°I>'M (North of te le of MMthorn). Distance fro« 

S e l l a f i e l c : 46 k*. Unit : 6q kq~' dry weight. 

species 

Fucus vesiculosus 

Fucus vesiculosus 

Fucus vesiculosus 

Fucus vesiculosus 

Fucus spiralis 

Ascophyllum nodosum 

Pelvetla 
canaliculata 

rtytilus edulis 

station 
Do. 

M 

•0 

*1 

•3 

93 

94 

9} 

9« 

?'co 

0.4) A 

»°CO 

4.4 

6.2 

6.2 

7.0 

5.9 

).4 

2.« 

5.3 

"ar 

2) 

27 

It 

12 

25 

l».7 

21 

*5ltb 

31 

42 

43 

44 

35 

21 

32 

6.6 

'»»Hu 

•1 

»J 

•1 

•9 

72 

4* 

76 

510 

""•A, 

1.1 A 

1.56 

1.6» 

'»Sb 

6.2 A 

5.6 A 

4.2 

6.0 

1J4Cs 

31 

35 

33 

3) 

29 

23 

16.9 

20 

1J7Cs 

610 

660 

670 

740 

570 

470 

3 30 

400 

" » • u 

3.6 

6.2 

7.4 

6.7 

6.4 

4.6 

3.6 

2.5 

239.240 p u 

16.2 

23 

34 

30 

27 

22 

14.3 

11.6 

21'Am 

5.5 

7.4 

8.7 

7.2 

6.7 

4.9 

2.7 

12.1 

Table B.41. Radionuclides in environmental saMples collected in the northern U.K. 30 June 1962. Location: 
54°41 •» 3°23'H iSeckfoot). Distance f ro* Sel laMeld i 55 km. units Bq ka"' dry weiaht. 

Species Station ^Co *°Co **2r " d b 10*Pu "° *Ag " *Cs n 7 C s *»Pu 23T,240Pu 24tA„ 
• o . 

FUCUS vesiculosus 97 1.4 A 4.7 21 31 152 2.7 A 53 1150 10.1 45 23 

"ytltus edulis 98 4.6 1.2 9.2 560 21 450 1.72 14.3 17.8 
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Tnole k.42. kadiaouclide* i« eae i r i » a n t a l saaplea collected m tha aactket* » .« . M J a w t * * 2 . Låret l a « : 
S4*21'a J ° » 1 i taaitekaveni. Distaste* f raa Sal la l kold: »apnaiaatoly U ko. " o i l : aa, k o ' 1 dry veiakt . 

Species Station **Co * * l r " » o ' • * • » '»»$» '»«Cs »»»C. ' « * £ , « » • » . M*.2«op» 2 « ! , . 

Fucus vesiculous 99 

Fucus sp i ra l is tat 

Ascophyllua nodoiua 19* 

Ryti lus edulis 1*2 

Patel la I t ) 

JT 

12 

11.2 

M . O 

t . 7 

Tt 

5t 

St 

M 

129 

92 

ts 

59 

M C 

1 M 

2 2 t 

H M 

1.9 k 

J . t » 

75 

11 

I I 

* 
ft 

. 9 

T I 

T t 

M 

) ] 

1 * 

l ) M 

U l t 

lOJt 

t to 

T t t 

l l . t 

9 . 2 

M . t 

« . T 

4 . « 

4 * 

t t 

J l 

19 

)9 

I I . I 

l l . t 

t . t 

2t 

I t 

Table B.4}. Radionuclides in environaontal seaplas collected in tke northern U.K. N June 1912. Location: 
S4°tVN )°10'M (SeascaLel. Distance f ra* Se lUCie ld : ftpptoiiaately 1 ko. Uni t : o«. »o"' dry w i u h t . 

Species Station « IW " c o *°Co »5Zr » t b " » » u " O s , , 125«, U 4 C , D 7 C , 144C. 21tpu 219.240.u 2 4 1 t o 

Fucus vesiculosa* 104 

Ascophyl.u* nodosum 105 

J.5 A 

Porphyt* 
awb111 c«1 i * 

My* i lus «<tu. is 

Patella 

10* 

107 

100 

9 . t 

T . t 

14.5 

10 .2 

54 

40 

1 2 . 1 

29 

J l 

550 

440 

450 

270 

240 

900 

750 

900 

520 

410 

1440 

H 0 0 

t20O 

990O 

2900 

25 47 

14 .5 J l 

5 . i A 42 

I t A 

111 19 

151 

100 

5 f 

74 

55 

2400 

2000 

930 

1240 

970 

9 t 

71 

220 

57 A 

111 

71 

71 

10 

14 

54 

210 

270 

290 

111 

210 

04 

97 

I t ] 

I 2 t 

105 

Table B JJ. Concentration ratios: Bq kg"' Pucus vesiculosus 

dry/Bq l"1 sea water 

Method 
(cf. text) 

137 Cs 239,240Pu 241 Am 

Mutual values 178t7 (0.98t0.15) « 10* (0.8610.17) » 104 

<*1 SE,N«14) («1 SB,N«14) (M SE,N«14) 

Integration 190 1.55 « 10* 

(range 210-1110 km) (range 210-840 km) 

The integration ranges were within the distances where both sea 

water and Pucus results were available. 
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10° 8° 6° 4° 
1 1 1 r 

10< 8< 4° 

Ii£i.JL2' Cesium-137 in Pucus species. (Unit« Bq kg-' 

dry weight). 
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10« 8° 6° 4° 2° 0° 

10c 8° U° 

Fig. B.3. Plutonium-239,240 in Focus species. (Unit; 

Bq kg"1 dry weight). 
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Fig. B.4. Cesiun-117 and JJ*»**"*u in coastal surface sea 

water collected in the northern U.K. in June IH2 related 

to distance fro« Sellafield. (The data fro« the Shetland 

Islands were eacluded and so were the Pu data within 7i ka 

froa Dounreay.) 

Ft-4- B.5. Cesiu«-137 in Pucus vesiculosus O »"d Hytilus 

edulis (o) collected in th* Northern U.K. in June 1982 

related to distance fro« Sellafield (the Shetland Islands 

not included). 
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Fig. B.6. Plutonium-239,240 in Fucus vesiculosus (V) and 

Mytilus edulis (o) collected in the Northern U.K. in June 

1982 related to distance from Sellafield. (The Shetland 

Islands were not included, furthermore we have excluded 

tie locations np.ii Dounreay and the locations on the 

Scottish eastcoast.) 
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100 200 300 400 500 600 700 800 
km 

fig. B.7. Americiuin-241/Plutonium-239,240 in Fucus vesiculosus 

(V) and Mytilue edulis (o) collected in the Northern Scotland 

in June 1982 related to distance from Sellafield (cf. the re­

mark to Pig. B.6). 
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Fig. B.8. strontiua-90 and cobalt-60 in Fucus vesiculosus 

collected in the Northern U.K. in June 1982 related to distance 

from Sellafield (locations within 78 km from Dounreay are ex­

cluded). 
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Fig. B.9. Relative 1J'Cs and 239,240pu concentrations in 

biological samples (cf. Table B.8). Pucus vesiculosus * 1. 

http://Fu.se
http://As.no
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Pig. B.10. Relative ,37Cs and 239,240Pu concentrations in 

biological staples (cf. Table B.40). Pucus vesiculosus * 1, 

http://As.no
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Pig. B.11. Relative 137Cs and 239,240Pu concentrations in 

biological samples (cf. Table B.43). Fucus vesiculosus • 1. 

http://As.no
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ERRATA 

p 43 , Table B 19 

Table • • 19. Radionuclides in environmental samples collected in the northern U.K. I I Jim* i n t . 

Location: 5S°JJ'N ] ° I 2 'H icrosskirk Bay). Distance froa Se l l a f i e ld : 090 km. Distance froa Downreer: 

5 km. Unit: Bq k«*' dry » e i 9 h t . 

Spec ies 

Pucu i v e s i e u l o s u s 

Th« e r r o r te rm Is 

S t a t i o n 
NO. 

40 

t S . E . or 

5 « M „ » C o *>Sr 

3 .8 2ft 1 . 5 * 2 

" • » „ 

J 130 

" « • « , 

30 

t h e Mean of doub le d e t e r m i n a t i o n s . 

' » S b 

0 . 1 

• > « c . 

4 . 1 

• " c . 

7« 

' " c e 

110 

• M f . 

5 . 1 

' " t . 

7 . 1 

»•». 

1 7 . 2 

2 3 0 . M O , . 

I S 

' • ' m m 

25 

p 49 , Table B 40 and B 41 

T a b l e B . 4 0 . Rad ionuc l ides i n env i romnenta t samples c o l l e c t e d in t h e n o r t h e r n 

l l . R . 29 June 1902. L o c a t i o n : S 4 ° ) 7 ' H 4 0 | 9 ' M ( N o r t h o f I s l e o r W h i t h o r n ) . D i s t a n c e from 

K e l l a f i e l d : * « km. u n i t : Bq k q ~ ' d r y v e i o h t . 

Spec ies S t a t i o 
No. 

• » « ' " S b " « C s " ' « -

Focus ves icu lo f tus 

Fueus v e s i c u l o s u * 

Fuciitt v e s i c u l o s . i s 

Fucus v e s i c u l o s a * 

Fit am s p i r a l i s 

•9 

90 

91 

92 

93 

Ascophyllum nodosum 94 

Pelveti« 
c * n a l i c u l a t a 

H y t t l u s e d u l i s 

9 * 

9« 

» .4 

« . } 

« . 2 

7 .0 

5 . 0 

J . 4 

2 . « 

5 . 1 

21 

27 

31 

3? 

25 

10 .7 

21 

11 

42 

41 

44 

15 

20 

32 

«.*. 

0 0 

»J 

00 

09 

72 

49 

7 * 

510 

1 .1 * 

1.50 

1.09 

( . 2 ft 

5 .0 ft 

4 .2 

e.O 

l i 

15 

11 

10 

29 

21 

1 0 . 9 

20 

»10 

000 

( 7 0 

740 

$70 

470 

110 

400 

1.« 

( . 2 

7 .4 

» .7 

( . 4 

4 . 0 

).» 
2.5 

• 0 . 2 

2 ] 

14 

M 

27 

22 

1 4 . ) 

1 1 . 0 

T a b l e B . 4 1 . Rad ionuc l ides i n e n v i r o n m e n t a l samples c o l l e c t e d in Che n o r t h e r n U.K. 10 June 1902 . IVocat le f i : 

5 4 ° 4 J ' H 1 ° 2 J ' » l O e c k f o o t ) . 

Spec inn 

Fucus v e s i c u l o s u s 

l y r t i tits edul i s 

S t a t i o n 
No. 

»7 

»8 

D i s t a n c e From 

« c o 

4 . 7 

4 . « 

" « r 

21 

» . 2 

S e l l a 

" m . 

11 

4.7. 

f i e l d : 

" > ' « u 

152 

">0D 

55 km. U n i t ; Bq k a ~ ' 

" » » A , 

2 . 7 * 

U 4 C . 

51 

21 

1 3 7 c , 

1150 

450 

d r y w e i e h t . 

2 ) 0 , „ 2 ) 9 , 1 4 0 , , , 

1 0 . 1 45 

1 .72 1 4 . ) 

" ' f t . 

2 ) 

1 7 . 0 

p 50, Table B 43 

Table 0.43. Radionuclides in environmental samples collected in the northern I I . r . 10 June 1902. Location: 

54°17'N 3°30'N ISeascalel. Distance (rom Sellafields Approximately 1 km. Unit: Bq ««"' dry veisht. 

species S t a t i o n *«Nn «°Co * » I r »»Nb ">«Ru " » » A o ' » S b " « C 0 " ' c i ' • « C . ' « 0 u ' « K u » » » u » » ' " O , , , ' « < » • 

Fucus v e s i c u l o s u s 

Aacophyl lum nodosum 

Porphyra 
u m b i U c a l l t 

Nyt i l u s e d u l I t 

p a t e l l a 

104 1 

105 

106 

107 

10« 

.5 A 56 

40 

1 2 . 1 

29 

11 

550 

440 

450 

270 

240 

900 

750 

900 

520 

400 

1440 

1400 

»100 

9900 

2900 

25 47 

1 4 . 5 11 

5 . S * 42 

36 A 

111 19 

151 

100 

5« 

7« 

55 

1000 

2000 

9 ) 0 

1240 

970 

90 

71 

220 

57 4 

111 

10.0 

14.0 

11.4 

19 .5 

2 1 . 0 

1 4 . ) 

1 5 . 7 

17 .4 

71 

71 

• 0 

14 

$4 

270 

370 

190 

I ) ) 

210 

• 4 

47 

1«) 

120 

115 
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