CHAPTER III

RESULTS

3,1 Efficiency of the Gamma Spectrometer,

Measurements of cesium-137 and potasium-40 activity
were obtained with a 3" x 3" NaI(T1l) scintillation detector.
The system was calibrafed with a set of food samples to which
known amounts of standard Cs-137 and K-40 solution had been
added. The samples were examined under the same geometry.
The result of the efficiency in counting spiked food samples
for Cs-=137 and K-40 were 3 and 4 percent respectively. The
minimum detection limit were thus calculated to be 0.03 and

0.0k pCi/g. wet wt,

3,2 The Reliability test

3.,2.1 For strontium=90 determination.

The results of the precision test and the
reliability test were tabulated in Table 3 and 4 respectively.
The data obtaining indicated the_good precision and reliabi-

lity of the extraction procedure.
3,2.,2 TFor calcium determination.

Only the precision test was performed. The
result was shown in Table 5. The reproducibility of-the

titration was rather good.
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3,3 Results of the investigation.

The results of the analysis for gross [3 activity,
activity concentration of K-4O, Cs-137, Sr-90 and calcium
conteﬁt in B9 samples collecting from January 1976 to January
1977 were shown in Table 6-16., In addition, the range of
activity concentration and calcium content was presented in

Table 17.
Table 3

The precision for Sr-90 determination by TBP extraction

No. of observation Concentration of Sr-90 (pCi)
1 5.52
2 537
3 Se 7k
% 5.82
average 5.66 % 0.141
amount added 6.0
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Table 4

The reliability test for Sr-90 determination by TBP extrac-

tion
No. of observation Concentration of Sr-90 (pCi)
54 A 2.81
2 2,94
% 3.19
L 3.19
average 3,03 £ 0,189
certified value 3,08
Table 5

The reproducibility of Ca determination.

Amount of Ca added was 99.7 mg.

No., of :permanganate used | amount of calcium Error
analysis ml mg %

3 k.95 97,02 247

2 5,00 98,00 147

5 b,95 97,02 2,7

average 97.3 : 2.




TABLE 6

SAMPLE OF JANUARY 1976

ansl s ;?wet wt. Grossp activity Sr-90 Ca Sr-90 activity of: content of
" Type of sample ™ ¥ 3 (cpm) pCi/g.wet wt,
No. ash wt. net )
cpm/g ash pCi/g ashpCi/g ashg.la/g s=shC¥/g. Cai Cs-137 K-4O Cs8-137 K-4O
SARDINE
1 FISH k2 43 626 7.10 0,102 70 238 14 5.69 10,484
SARDINE
2 FISH 32 12 182 4,38 0.138 32 247 | BDL | 5.46 .ok
SARDINE
5 FISH 37 10 151 5469 (110,141 7 140 215 | 8 5.08 | 0.277
SARDINE ; .
% FISH 38 15 189 NS NeS .S BDL | 12" €0.b3t | 0.490
SA e
> i 32 17 247 6.5 Qs125 52 BDL 5 <0.03 0.251
BISH
* .,ano no Bamp@.e
B.D.L, = below detection limit.




TABLE 7

SAMPLE OF FEBRUARY 1976

Semrels wot wt | Gross p activity Sr=90 - Sr-90 activity ofi content of

Type of sample s {opm) BOLE s o

o ash Wi . » /¢ ash pCi/g ashipCi/gashig Ca/gash pCi/g Ca Cs-137 K-40 Cs-137  K-LO

1 gggﬁm Ly 23 B35 6465 10,115 58 N oA A N

2 CORNED . BEEF 35 Lo 587 8457 0,006 1428

3 R 29 | 30 438 - | 7.55 | 0.062 | 122

b %¥§§ING 33 14 200 8.15 | 0.022 370 NOT YET DETERMINED

5 iiggINE 30 15 21k h:8 0,089 5k

g i 36 12 173 1 11.87 | 0.054 220 | \: ¥ ¥

o
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TABLE 8
SAMPLE OF MARCH 1976
- SN wff;if' Gross fB activity | Sr-90 Ca Sr-90 aczigzgy of pg;;zeﬁztoit.
' N°f .......... ash Wt'cprnn;; ash | pCi/g ashi pCi/f ashpCé/ ash pCi/Ca Cs=13Y K-4O iCs-137 | K-49
géggEREL Ll 25 362 9f15 0719h 97 7f03 1721 03227 Of059
;g@gON 43 12 178 8.05 0,060 | 134 9.06 {1.03| 0,318 0,05k
giggEREL 40 13 196 L6 0,0k2 | 113 10,03 3,711 0,395 0,028
CLAM 28 L 56 5.36 0,021 - Lk6 BDL BDL | <0,03 KO,Ok
CORNED BEEF 20 15 202 6434 0,011 576 ‘ NeS iN.S N.S NS
%%ggINE 30 13 184 v.66 0,083 92 BDL |BDL | <0,03 KO,O4
' i%gglNE 31 10 -146 7.47 ofd;;u 162 BDL 1.36 <0.03 | 0,068
iéggiNE """"" 39 10 143 6427 0,056 1i£w 10,43 2:43' 03365 0,128
OYSTERS 36 21 301 11.9 0,015 | 793 4,910,631 0,221 | 0,042

A



TABLE 9

SAMPLE OF MAY 1976

Taplel e |t Grome B activity | Sr-90 | Ca - Sr-90 a°*(°i;1n’;y o pgz;;e:ztbit.
e ash Wt-pgnr/lztash pCi/g ash pCi/g ashg Ca/gash iJCi/g Ca  Cs=137 K-40 Cs-137 | K-4O
L PR 33 5 bR fo7 7 75000 N, T2 AN TN
2 R 32 10 152 4,59 1 0,065 | 71
5 o 36 5 71 8,65 0,079 = 109
b g?ggEREL 27 6 88 862 0,039 175 | &—-—NOT YET DETERMINED~>
§ SHELL 29 2 26 9.0k 0,02k 377
6 GORNER BEEE 1o 6 86 6.2 0,002 3120
7 CORNED BEEF | 48 11 155 9.1k 0.009 1016
8 Bt i 37 8 112 6,36 NS N.S
9 ;iSREINE 45 13 194 6.36 0.156 | v v W \}

A
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TABLE 10
SAMPLE OF JUNE 1976
%ret = Grocsp activity 52290 Ca Sr=90" activityof content of
Sample Taypeof sample ' / (cpm) pCi/g wet wt.
No. 24 “’t‘c,mzi.;ash pCi/g ashipCi/f ash & Gass aHDCL/E Ga-Ca-137 K-4O Cs=137 | K-HO
1 SMOKEL OYSTER 128 9 135 v.80 | 0.012 650 BDL @ BDL €0.03 0.0k
2 SAggégE 3k 10 152 5.50 0.096 | 57 BDL ; BDL {0.03 0.0k
3 SAg?gﬁE 39 1 166 2.0k 0.127 % 17 6.35 1,27 0.177 . 0.053
4 SAngggE e 13 186 N.S N.§ N.S 8.25 BDL |0.276 0.0k
5 SA??EIIEE 36 13 193 10,09 | 0.167 | 60 6.45 | BDL |0.192 {0,Ok
6 SAngggE 35 16 228 1318 04092 128 5.85| 2.34i0.134 | 0,08




TABLE 11

SAMPLE OF JULY 1976

. ? ctivity of icontent of
il e wet wt. | Gross ;3 activity Sr-90 Ca Sr-90 @ ¢ om SO0 W
% Type of sample "y
O
ash wt. cpm/g ashipCi/g ashpCi/gashig Ca/zash pCi/gCa Cs-137 K-#0 |Cs-137 | K-4O
L SéggﬁNE 36 13 185 12,47 . 0,186 67 L,4 iBDL 0,168 |<0,0k
2 S??QﬁNE 19 11 158 6.67 0,006 63 5.6 | BDL 0,164 | <O,0k
3 §¥§§ 29 14 198 6.92 i N.S NeS 8.3 BDL 0,212 <0,04
HERRING | i ; :
b FISH 30 9 L31 e TR 20 5.4 |BDL 10,137 |<0,0k
e I.SL%%ON 37 52 176 28,89 ¢ 0,160 L80 2.0 !BDL 10,046 i<0,0k
6 g%gglNE* 3L 8 111 BDL 0.187 N.S 1.8 |BDL 0,042 <0,0k
v §§§§INE 36 17 244 6.59 0,105 63 L,4 {BDL 10,131 |{<0,0k

64



TABLE 12

SAMPLE OF AUGUST 1976

wet wt Gross Bracvivity activity of! content of
Sample {Type of sample SC=90 Ca Sr-90 (cpm) pCi/g wet wt.
net : i 1
No aSh Wt. )
. : @n/gaash pCi/g.ash |pCi/g ash g Ca/gashpCif Ca . Cs-13¥ K-40 Cs-137 | K-4O

1 CORNEDBEEF k6 20 298 19,32 0,008 | 1290 BDL i14.45i¢0.,03 i 0,971

-5 CORNEDBEEF he 12 178 5497 0.007 | 853 BDL ©0.76 10,03 | 0,052

> OYSTER 36 22 .| 32 4,89 95021 | 232 ¢——+ NOT YET DETERMINED-;
4 - N

4 o ko 21 30k 6.56 | 0.117 |56 9.88 11.19| 0,287 | 0.488
SARDINE

> FISH 30 21 33k 5.56 0.124" | 45 41.2 | 5.2 | 0,889 | 0.168
SARDINE

6 TrGe : 28 o £ 158 4,59 0.114 40 BDL 12.8 | 0.03 | 0.575
SETMON

4 FISH 38 8 1% Se23 0.078 |67 e——-NOT YET DETERMINED+
= :

8 s 57 19 273 3.33 0.173 |19 BDL [1.37 |40.03 1o.o77

T SERDINE : ;
9 “FISH 3.0 9 N.S 4.ko 0.11% 1 39 BDL 7.7 {(0.03 |0.4ko




TABLE 13

SAMPLE OF OCTOBER 1976

%et wte

activity of

content of

- | Grosa /&&ctivity Sr-90 ca Sr-90 - ( .
T ey : _ cpm) | pCi/g wet wt.
Nos RSk Whe m/g.ash pCi/ ashipCi/g ech|6 Co/@ asiPCi/gCa 2 Cam7, K-40| Cs-137 | K-4O
1 | WHEAT GERM 21 34 332 8,91 | 0.016 | 557 58.44 BDL | 2.98 0.0k
2 MILKPOWDER 30 25 248 11,76 0.122 96 BDL | 7.31 {0.03 (o.o;
3 OATS 20 31 305 12,28 0.187 55 BDL | 0.81 <0.03 0.0k
4 BARLEY 31 36 352 9.30 0,01k 664 BDL | 3.68 £0.03 (691
5 CEREAL 34 12 114 12,30 0.196 63 BDL | 4,73 (0.03 [0.260
¥ CEREAL 23 13 129 9.86 0,101 98 51.24 BDL | 1.59 (o.oum
) CEREAL ol 18 176 31,97 | 0,077 | 415 BDL | 0,71 40.03 |0,052
8 BARLEY 30 N.S N.S L,62 0.148 31 BDL |0.57 i€0.03 o.n274
9 MIIKPOWDERED | 1k 31 299 L.86 N.S N.S BDL {29 [%0.03 [1.17




TABLE L4

SAMPLE OF NOVEMBER 1976

_— - Gross/3 actIvily | o oo B Sr-90 az:;:;.;rity of pgg;éen:eszt.
Type of sample HEE™ .

No. ash Wiy /g ashipCl/y ashlEek ash| Aok acl pCifCa iCs-137 K-40 Cs-137 | K-4O
A isﬁﬁgéNE 39 13 123 he13 Qgagk | 49 BDL | 8.04<0,03 | 0259
Ak = 33 17 1169 3,12 0.071 | 4k | BDL | h.37/<0.03 | 0.148
g T 3, 1| 1ko 428 0.066 | 65 | BDL | 3.8 1<0.03 | 0.12¢
5 ES;?QENE’ 30 10 101 b.kh2 0,088 50 1.5 4f1A 0,039 | 0.162
2 ‘Mg?s{gREL! 30 14 1354 20 0040 250 | BDL, 8.57 <0,03 | O.h2k
6 B 43 12121 N.S NeS N.S | BDL | 9.85/<0.03 | 0.396
g %sgggéyE' 29 14 134 6,43 0,083 77 BDL | 6,22 |<0.03 |0.281
5 e 28 8 7k 8.17 NS NeS | BDL | 8.17 <0.03 |0.333
9 ﬁs§§g§NEf 34 13 |13%0 3.06 0.062 | 49 BDL | 2.17 <0.03 0,122

10 e 28 13 |128 3.69 0.116 | 32 | BDL | 7.76 0.03 |0.366

11 r??ggINE 27 10 199 N.S N.S N.S | BDL | 9.08 K0.03 |0.462

12 e 29 13 125 5.37 0.067 80 BDL | BDL <0.03 <0,Ok




TABLE
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SAMPLE OF DECEMBER 1976

’ %net wtd GFoss p“ti"ﬂ"y Sr-90 Ca 8r-90 | activity of content of
Sample i . (cpm) pCi/g wet ®t.
s Type of sample ik i v
cpm/g ash ipCifg ash pCi/g ashig Cofg-ashpCi/g.ga b Cs-137 K-40 | Cs5-137 | K-49
1 BARLEY 28 oA 206 4,99 0,131 38 2,50 {8,78 i 0,06 0.331
2 CEREAL 25 17 167 5453741 0,172 32 11.36 BDL |0.29 0.0k
. CEREAL 19 26 255. 4,68 | 0.113 37 BDL |BDL [©.03 0.0k
L CERCIAC 38 - 38 373 6.40 0.118 54 BDL ig.l5 K0.03 0.240
5 SEMOLINA 5k 43 L22 3454 0.155 23 BDL BDL X0.,03 <o_.ot+
6 OATS 29 36 295 A0 0,148 43 BDL BDL «0,03 i<0,04
7 CEREAL 29 12 118 5.96 0,198 b BDL {1.35 X0.03 <0.04
8 | INFANTFOOD L P e 206 6,11  0:09% | 657" BDL ' 19.77 €0:05 | 0:329 |




TABIE 16

SAMPLE OF JANUARY 1977

werssnrirs

activity of

content of

Sample wet k! Gross ﬁ activity | Sr-90 Ca Sr-90 Copm) NPy
- iType of sample sl -~y

No. ABB W, com/g ach 101 /g ash | pCi/g aeh gCa/a ash|pCifg ash Cs~137| K-4O| Cs=137| K=40
1 CEREAL 17 27 264 10,77 | 0,115 9k BDL 2.84 <0,03 0.128

-2 INFANT FOOD 50 50 235 13,53 | 0.135 100 BDL 4,11 <0,03 | 0,185
3 CEREAL 18 14 B 5450 0,145 38 BDL 5.02: <0,03 | 0,245
s CEREAL 26 6 59 NoS NS N.S BDL 2,00 <0,03 | 0,952
5 WHEATGERM 19 27 264 11, 29 a5 89 BDL 13 <0,03 | 0,498
6 CERELAC bhy 29 284 6.31 | N.S. N.S. BDL | 1.33 <0,03 | 0,07

E 7 SARDINE FISH 31 14 137 10.68 | 0,102 19& BDL 6.37 <0.03. | 0,289
8 SARDINE FISH b 15 147 7.77 NeSe NeSe |BDL 0.44| <0,03 | 0,023
9 BARLEY 23 14 137 . W86 NeSe N.S. |{BDL 1,07 <0,03 | 0,053

"5

e
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Table 17: Range of activity concentration and calcium content in Marine fish and
Shellfish, Meat, Cereal and Milk.
Type of amount of Concentration range of determined parameters
Sample Wt gross -4 K-40 Cs=137 Sr-90 Ca Sr90
anslyzed pCi/g ash | pCi/g wetwt| pCi/m wetwt| pCi/g. ash |g Ca/g ash pCi/gCa

Marine fish

and shellfish

Sardine 29 80-626 <0,04-0,576 | <0,03-5.69 2.,04=-12,47 | 0,022-0200 17-128
Tuna 3 69-273 <0,04-0,077 | <0,03-0,212 3,33-11,87 | 0,054-0,173| 19-220
Mackerel L 88-134 0.059-0,424 0.03-0,227 | 6,82-10.05 | 0,0%39-0,094| 97-250
Salmon 3 71-438 - - 5,23-28,89 | 0,046-0,318 67-180
Herring 2 131-200 <04 0,137 345 = 8.15| 0,022-0,177| 20-370
Threadfin 1 112 - - 6436 ” -
Pilchard 1 169 0,259 <0.03 3412 0,071 Ll
Shell,clam,- 7 56=321 <0,04 -0,043 <0.03-0,221 5.36-11.9 | 0,012-0,121| 232-793

oyster
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Type of amount of Concentration range of determined parameters
Sample sample
analyzed gross;3 K-40 Cs=157 Sr-90 Ca i Sr=90/Ca
pCi/g «ash pCi/g wet wt pCi/g nvet wt pCi/g ash |g Ca/g ash pCi/gCa
Meat
GPeznapect 6 86-587 - - 6.24-9.14 | 0,002-0,011 } 576-3120
Cereal .
Cornflake, 22 59-353% <0.04-0,952 |<0,03-2.98 |L,62-13,53 0,069-0,198 | 23-664
Barley
Oat,infant
food
Milk ' .
milk pow- 2 125-299 <0,k <0,03 4,86-11.,76 | 0,067-0,122 | 80-96

dered,con=-
densed~

milk

9%
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