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- <Re3ult3 for the period Jan - Dec 1978) 
(M. Unar Faruq, Nishat parveen, Bashir Ahmed, Abdul Aziz) 

A B S T R A C T 

Ganna spectronetric analyses of air and 
o'ther environmental samples frori PIN3TSCH 
T./ere carried out. Air particulate sajiplej 
xrere analysed by a Ge(Li) detector on a 
computer based nultichannel' analyser* 
Other environmental samples were analysed 
by a No(Tl) scintillation detector 
spectrometer and 6janltlchoxmcl analyser with 
manual analysis* 
Concentration of radionuclides in the ncdia 
:/ao determined and the sources of their 
production were identified. Age of the fell 
out v/as estimated fron the ratios of the 
fission products. 

JO 

1. INTRODUCTION 
Ganna spectronetric analyses of. the environnental 

sanplcs were carried out under the prograrme of "Environ­
nental Surveillance"'at FINST3CH. Air particulate samples 
were analysed by a Go(Li) detector spectronetric system on 
a cooputer based nultichannel analyser. Vegetables, neat 
and other environnental sanpics which have very sinplo 
ganna spectra wera analysed by a Nal(Tl) scintillation 
detector opoctronotor on a nultichannel analyser without 
conput3riaod analysis. 
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The report briofly describes procedures of sampling 

and jjanna spcctrone'tr-rer-annlyses- of environ -.crital media at 
7INST3CZI and gives results of the analyses for the period 
fron January to December -*9?8~*-~ ' ' ' " 

?• SAMFLING OF 3NVIR0NMSNTAL M^DIA 
The environmental media sampled for gamma spectro-

notry woro air-borno particulates, agricultural products 
including vegetables, wheat etc* and other itens such as 
neata, poultry, fish and prepared meal. 

2.1 Air Particulates 
Air vras- aafapled by a h,ig - velocity centrifugal 

fan Modal 580/3 from Soconak Air Products Ltd. U.K. 
through Delbag Micro-sorb en-! 98 polystyreno filter 
medium at the rate of %0©fm?/h« The flow rate of 
air was accurately measured by a locally designed 
"Orifice flow meter"* .'.ir particulate filters were 
changed every week) pressed to a compact disc getnetry 
of 6.5cm dia and 2cm thickness by means of a locally 
devised hydraulic press machine and analysed by gamma 
spectrometry. ., The final shape of the pressed filters 
was identical to that of Ho l66ra gamma calibration 
source. 
2.2 Items of Diet 

Vegetables, meat and'fish'samples wore collected 
biannually from the local market. -, Wheat samples were 
procured from suburban localities on each harvest. 
Prepared meal samples from' ?INGT"2C"i cafeteria were 
collected each month. A tiinimum of 3 to 5 kg. dry 
weight of samples was takori for analysis. 

These samples were analysed after ashing to 
reduco the volume of the samples. Incidcntly ashing 
is also preliminary step to"the subsequent radio­
chemical analyses. 
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3. (LJtti. SFSCTRCMST^IC itWALYSIS 
.>.ir particulate samples which contained a variety 

ot* fission .̂ nd activation radio nuclides were analysed by a 
Ge(Li) detector having a resolution of 1.84 5eV F.I-IM at 
133?. KeV and an efficiency of 12.2 % for 1332 XeV ganna 
rays relative to the effiency of a standard 3" x 3" Nal(Tl) 
Scintillation detector. The back ground of the detector was 
reduced by an 8cn thick lead shielding with a copper lining 
of 0,5cm thick which absorbed low energy X-rays emitted by 
the lead. Ge(Li) gamna spectra were analysed by a PDP-ll/05 
computer based multichannel analyser MCJ» 8l00» . /.' description 
of this ayatea is given in a separate report to be published. 
. •• • ..shed vegetable} neat and other food samples were 

analysed by a 3"'x 3" Nal(Tl) scintillation detector which 
had a resolution of 84 KeV (F*7HM) at 66l KeV and 128.8 KeV 
at lW>X> KeV. the efficiency of the detector was kk % tor a 
point Cs 137 source (66l KeV gamma oriorgy) placed at a dis­
tance of 25cn from the detector. The detector was shielded 
by 8cr. thick lead with ltan thick copper lining. The ganna 
spectra wero analysed by caciparing intargatod counts under 
various garoa energy peaks. 
<*. R35ULTS :,HD DISCUSSION 

Table 1 shows concentration of ganna emitting radio­
nuclides in air at ground level at PIHST3CM during the yoar 
1978» Column 3 of this table, lists fission nnd activation 
products in the fall out fron nuclear weapon tests and a 
cosnogsnic radionuclide. The fall out radionuclides are 
Co l4l,l44|' Su 103, 106j zr 95/Nb95,Sb 125 and Bi 207. Be 7 
is a coonogonic radionuclide produced in the atmosphere . 
Those radionuclides have also been reported by other environ-
-jontal nonitoring laboratories conducting fall out studies 
(1,2). The range of concentration of radionuclides given in 
the table i3 comparable to that reported by these laboratories. 
/. typical Go(Li) garana spectrum of air samples is shown in 
Fig 1. 
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Column 3 of Table 1 gives radionuclides produced in 
the FAIO-1 by neutron activation. . .ig.llO&_is. ̂ jrQdjjLCad. by the -
irradiation of silver in the.,control rod of the reactor. Cr 5lt 
Au 190 ~n:l :iz £03 are produced in the reactor, by neutron 
activation ^nd later on these radionuclides, are prpcessed in 
the radio-isotope production laboratory at PIITST3CI:. Cd 109 
like -gllOra is also an activation product present in the 
reactor affluent by virtue of neutron activation of the struc­
tural material of the reactor. , 

TObJle 2 gives radioactivity ratios of the fission! 
products present in the fall out. The ratios of the fission 
product activities of appreciably different half lives is in 
fact a useful index for the determination o'f the "age" of the 
fall out (3)« The activity ratios of Zr95/Csl37 ^nd CelH/Csl37 
etc. are. usually determined for predicting tho age of fall out. 
The initial ratios of these fission product activities have been 
calculated from the fission yields of U 23° by lk KcY. neutrons 
(4,5)_» ; The initial ratios of fresh fissicn products arej Zr95/ 
Csi37 = 1^5 snd Ccl4VCsl37 = 30. The decay of theoc ratios is 
governed by the respective half lives of the cor,r onent radio­
nuclides and can be tabulated for reference. In the case of 
Zr95/Csl37 tho decay rate has the half life of almost 65 day3 
(the half life of Zr95) as Csl37 has comparatively long half 
life* In case of the injection of fresh fall.out new"ratios are 
established after the expiry of some "disturbed period" and the 
new ratios decay v/ith the composite, half lives of the component 
radionuclides. These ncv; ratios can be calculated knowing the 
existing ratios at the time of the fresh injection and the fresh 
activity injected into the atmosphorc (3)» 

In'Table 2 the average ratio of Zr 95/Cs 137 in the 
first four v/oeks of January 197& is about 1.96. Taking tho 
initial ratio of Zr 95/Cs 137 as 1^5 and assuming tho decay 
of this ratio with a uniform half life of 65 days during 1977 
it can bo estimated that fall out received at FIII3T3C! in 
January 197« originated about l4 months back. This fall out 
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iras fron the Chinese high- yield atmospheric explosion of 
17th Uovcnber 1976 as given in our previous report ( 6 ) . 
Similar prediction can be na<lo if tho decay of the other 
fission product ratios arc followod* It nay be mentioned 
that there vna a nuclear explosion, by Cliina on 17th Sept* -
1977 as veil; but being of ;low-yield its fall out v ,s not 
received at FINST2CH as indicated, by the absence of short 
livei 3a l^C-Lal^O which r.îc indicative of the arrival of 
fresh fall out. Sirailarly there was a low yield explosion 
•by China in March 1978 which was also not recordod in our 
fall out measurements. 

Table 3 and k show concentration of gntnna emitting 
radionuclides in some items of diet.. In cost of the measure­
ments only K40, a naturally occurring radionuclide is found* 
Normally its concentration in the neat is noro than its 
concentration in the bone. However in sane cases bono shows 
more K^O concentration than neat. It may bo due to an un­
identified source of error in tho individual measurements 
or partly it may be due to 0 large statistical spread 
discuoscd below. 

It can be noticed fron fhc results reported in 
Tablo 1 k th t while the order of Magnitude of the concen­
tration of the gamma critters in thj environment is the 
cane 1 thore is a considerable sprc-.J in the individual 
values* Thoae wido variations can be explained ;»o follows: 
Tho percentage deviation in tho determination of tho concen­
tration is contributed by tho deviation duo to sampling (<£ ) 
and tho doviation due to analytical techniques (C'K) in tho 
mcr.curcmcnt* Sanpling variability can be estinatod by taking 
a large number of samples. Such estimates made by sono 
v/orkcrs gi v c a maximum v-luo of (% a* 2 0 # (3)« Analytical 
(in our case counting) error nay range f,ron k to as high as 
70 % xrlth a mean value of about kO % 13 indicatod by our 
ga:r.:a spoctrotietric -analysis by tho computer* Tho maximum 



composite (or net) deviation will therefore be 
'-.'u>\" •.•.„ -x v» ,>"'L•.•/•"•?."• It nay be mentioned that another 
variability duo to Meteorological factors in the case of 
air sampling may be much higher due to rondos proccssta 
involved- in the atmospheric phenomena (3)» In the rfeports 
of come onvironnental measurement laboratories an error 
between ?.0 to 100 % and in a- few canes oven-higher have 
also been indicated in the acasurcd values of the concen­
tration (1) • 
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TABLE: Concentration of Ganna 3r.itting Radionuclides 
in air at Ground Levol at PirTST.:c: During 78. 

(1) 
Period of 
sarvolins 

(2) 
Gross 

J Ga.:r.a 
<3) - _"' ' 

Radionuclides of fallout and Cos^d^enic Origin (concentration pCi/l£n3) 
: j 4> 
|Roactor Corrosion 
.Jani Activation -—4,1 ,* „.n~ »,(CFS/:J-3) JCe- i4l JCe- l44 »Ru-103 JRu-106• Zr-95 ;iTb-95 JCs-137! Sb-125 • Bi-207} 3o-7 'Products (concen-

fcontn , fee* , ! .' .' ! ! ' t ' \ ' ! ' 1 ! .'tration pCi/Rn*) 

Jan. 

O6-01-78 
13-01-78 
20-01-78 

27-01-78 

C.4l 
c.46 
a.t5 

51.68 
k7 \ 86 
33.26 

71.85 

9 . 9 3 8.(13 2 2 . 2 0 4.*27 

8 . 9 2 5 . 8 5 1 7 . 6 7 

11 .16 6 . 8 4 17 .3? 2.*98 

11 .86 7 . 0 1 1 7 . 8 2 4 . 3 9 7.53 

279.85 
196.8s AG-1101: - 6.92 
271.60 
1 9 1 . 2 8 AG-llOK - 3 . 4 1 

Fob. 

0 3 - 0 2 - 7 8 

1 0 - 0 2 - 7 8 

1 8 - 0 2 - 7 8 

2 4 - 0 2 - 7 8 

0 . 3 5 

0 . 3 9 

Q.tS_ 

7 2 . 1 3 

9 0 . 1 9 

9 3 . 4 9 

, 8 5 . 1 7 

1 1 . 5 8 6 . 8 5 1 5 . 1 2 

1 4 . 4 7 7 . 3 9 1 7 . 4 6 5 .64 
• # 

1 3 . 9 0 7 . 9 2 16 .07 5 . 8 2 
* * ' « 

1 5 . 0 3 7 . 9 9 . 1 7 . 1 8 6 . 3 0 

8.92 

8.77 

1 8 0 . 7 1 AG-1101: 

2 4 3 . 7 1 

1 9 2 . 1 1 CR-51 

169 .82 . ; G - H O M 

- 1.72 

- 6 . 7 7 

- 1 2 . 4 4 

0 2 - 0 3 - 7 8 0 . 3 1 

0 9 - 0 3 - 7 8 0 . 3 1 

March 1 6 - 0 3 - 7 8 0 . 2 4 

2 3 - 0 3 - 7 8 0 . 3 1 

3 0 - 0 3 - 7 S 

3 7 . 6 7 - 2 . 4 l 6.3O 3 . 1 6 7 . 0 8 2 . 2 6 4 . 3 4 

7 0 . 0 9 - 10 .20 5 . 9 3 1 0 . 2 3 4 . 8 9 5 . 7 4 

6 1 . 3 7 - 7 . 4 3 4 ; 6 4 9 . 2 2 4 . 1 1 

7 5 . 4 6 - 12 .06 5 . 1 4 10 .96 5 . 9 5 5 . 8 1 

1 5 3 . 0 7 - 3 1 . 1 0 - . 1 4 . 7 7 1 9 . 4 9 1 0 , 1 8 1 4 . 2 2 

7 9 . 6 9 

180 .05 AG-1101. 

117*61 

1 6 3 . 7 9 

2 9 3 . 8 3 

- 3 . 8 9 
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Contir.usc. fro Ire-F^ge' (T-;3L^ -1) 

(1) (?) 
Fariod of 

I.'onth ! "fee!i 
* 

Groc3 
-jfc?s/:: :-.-.*) • 

.pr. 

(3) 
Radionuclides of fillout -nd Coainogenic Origin 

(concentration pCi/l'vn3) 

{̂  ( 4 ) 
{."ieactor C c r r o s l o n 

J^nd . . c t iv r t ion 
e - l 4 l } C e - l 4 4 ; a u - l b j ; au-lO6;sr-9ii;iT.3-95;Ca-137'^t>-l?5;3ia07;Bo-7 t ^ r c ^ 7 c t = £'T0,;;C'£" 

07-O4-7S 0 . 9 7 - 8 3 . 4 8 .. - 1 3 . 8 6 6 . 0 0 S .40 5 . 9 2 - - 2 0 0 . 8 5 

1 4 - 0 4 - 7 8 - ? . 4 4 6 2 . 8 0 - 10 .3? 5 . 3 3 7 . 5 8 4 .75 6 . 8 9 - 1 5 2 . 2 4 

2 i - o 4 - 7 8 - - 1 1 1 . 0 6 .- 1 8 . 9 4 • - P^.90 - 1 3 . 0 6 - 3 1 1 . 9 " . . a - l l C l = 3 - . 7 7 

2 3 - 0 4 - 7 S - - 6 1 . 2 9 - 7 . 5 4 -5 .66 6'.07 .4.^6 6 . 0 4 - 149 . 22 

0 5 - 0 5 - 7 2 , -* 7 0 . 1 1 

1 2 - 0 5 - 7 3 n 'Z.b -* 6 8 . 8 9 
i'-iy 

1 9 - 0 5 - 7 3 . G .4 i -* 7 1 . 6 4 

2 6 - 0 5 - 7 8 C.34 - . ' 5 2 . 2 9 

0 2 - 0 6 - 7 3 o.p.e — • • 4 6 . 5 2 

O9-O6-76 - • 5 6 . 2 3 

June 1 6 - 0 6 - 7 8 C.22 - 5 7 . 9 3 

2 3 - 0 6 - 7 8 1.0?. - . 3 4 . 7 3 

30-0£-7^- • - 0 . 3 * - OT 45 .53 

9 . 0 4 2 . 7 3 5 . 9 9 - 4 . 8 0 5 . 9 3 - ' 1 9 5 . 5 3 

10 .98 3 . 4 i 8 . 0 7 5 . 8 3 7 . 7 7 - - 1 9 9 . 2 6 

1 1 . 0 4 3 . 8 4 7 . 1 3 6 . 0 4 8 . 4 5 - -229 .66 

8 . t o 3 . 9 6 5 . 7 1 4 .07 7 . 4 3 - 1 5 7 . 2 1 

7*. 04 ?. 

9.79 ?. 

9.19 2 

4.'57 

6.19 

87 4.35 6.68 8.4l - J83.95 

88 4.6?. 4.90 7.19 - 193.31 

03 4.?4 4.71 5.^3 - 200. 26 

1 . 1 Q . ?x.J±k 9*5.95 

2 . 5 S * . 6 3 4 . 7 0 - 126 .30 



- 9 -

Cont inued fror. ? r 3 - ? . . c o ( T a b l e - 1 ) 

( 1 ) <3> (3 ) 
P e r i o d o f J Gross 

Sampling ; 
, r 9 it 

t;onth « T e e k J * 

Radionuc" 1 i d e s of f a l l o u t and Cc3rr.o^anic" CrisfrT 
(conc'en t r o t i o n pCi/XrA) 

' (M 
R e a c t o r CorroTfo: 
}and . . c t i v . t i o n 

• .5& r :)P^ R S { r f,oc/^t.3> V - -" ! < i t i i —i 1 I product a (conccr. 
Jonth ' 7eek A*»*-»'•»-n>' C e - l 4 l Cn-l44'"?u-10'? »3u-106 »?r-95 «Nb-Q5 »Cn-iS7 !Sb-i?.5 «3±-207» 3« -7 •*»..>+4 ,-.« «ri /•-.-3 

J u l . 

0 7 - 0 7 - 7 8 0 . 5 0 

1^-07-78 0.1% 

2 1 - 0 7 - 7 8 0.1% 

2 8 - 0 7 - 7 8 0 . 1 8 

——, , —, , , , 1 1 i r ' u u u e i a l eo . i i i t : . . 
} C o - l 4 4 ; 3 u > 1 0 3 ; 3 u - 1 0 6 ; 3 r - 9 5 ; N b - 9 5 ; C 3 - : 3 7 { 5 b - l S 5 {31-207} 3« -7 { t r a t i o n p C i / " : : 3 ) 

P.7.17 - 5 .83 - 6 . 4 6 - - 9 3 . 7 8 

R t . 3 7 • - <*.l8 . - n. l f i 1,39., - - 6 9 . 8 S 

r 4 . 2 6 - 3 . 6 9 - 0 . 8 1 3 .5" - - 4 3 . 9 1 

S.S." - 3 . 0 6 ' - - - 109 .16 HG-203 = 3 . 1 0 

* 04-03-78 0.44 

11-08-7S 0.06 
.««s« 

18-08-78- 0.06 

25-08-78 O.io 

• 
01-09-78 0.2': 

08-09-78 0.09 

Sept. 15-09-78 0.23 

22-09-78 0 .21 

29-09-78 0 .23 

21.V5 •" 4 . 9 2 23.6k 1.. 90 

8 . 4 7 - 2 . 0 7 " - '- 1 . 2 * 

6 . 1 5 - 1 .31 •M - -

5 .68 mm 1.18 - - 0 .85 

1 2 . £9 - 2 . 6 8 - 5 . 4 0 1.39 

1 9 . 8 2 - 3 . 9 0 - - 3 . 3 3 

10 .77 - 2 . 7 7 • - - 1 .40 

1 0 . 1 3 *» 1.84 
' - • 4 .93 1.15 

« • — 1.47 _ 4 .06 «• 

133 .17 

103.2% 
7%.83 
95.23 

216.14 HG-^03 * 1.26 
28?..Ik CD-109 • 9.65 
264.65 
243.01 
154.34 CD-109 c 9.-0 

C3-51 « IF..09 
;<G-si03 . 1.03 

_ J 
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Continued fro;- ?ra-Face (Table-1) 

(1) (?) 
Period of ; Gross 
Sampling J Gaaaa 

{(CFS/Ita3) 

+ (3) (4) 

ionth • tfeek « » » 

Radionuclides of fallout and Cosr-oganic Origin 
(concentration pCi/l'"-*) 

peactor Cprronion 
•and Activation 

e^Hi}e^.U]B^»t»| a-.o> :.ir-M.|.m.9»{c-w t5b-Hi|Bi-W;B-» i £ ° S ^ c ^ § y ' 

O c t , 

0 6 - 1 0 - 7 8 0«20 

1 3 - 1 0 - 7 6 0 . 6 6 

2 0 - 1 0 - 7 8 0 . 2 1 

2 7 - 1 0 - 7 8 

S . 5 0 

7 . 6 1 

6 . 0 8 

1.58 

2 . 6 8 

3 . 1 9 

2 . 0 5 

1 .18 

6 . 6 8 

1 .60 

3 . 4 9 O.98 

2 9 0 . 7 5 :iG-203 = 1 . 0 1 , 
CR-51 = 2 9 . 0 4 

3 8 6 . 7 9 IG-203 = 1 0 . 1 2 , 
CR-51 = 2 9 . 7 0 , 
AU-96 = 0 . 9 7 , 
CS-136 = 5 . 9 3 

2 6 6 . 4 6 'IG-203 = 8 . 2 4 , 
M«-54 = 0 . 6 k , 
CIl-51 = 1 2 . 0 8 

0.60 211.94 HQ-203 = 2,67, 
CH-51 =17.75, 
AG-1101:= 12.54, 
CS-136 = 1.5^ 

03-11-78 O.16 
IO-H-78 0.18 

Nov. 17-11-78 0.18 

24-11-78 0.26 
01-12-78 [ 0.13 
08-12-78 o.io 
15-12-73 
23-12-78 0.11 
29-12-78 0.26 

3.69 
6.27 
4.76 

1.26 

7.57 
2.68 

0.80 1.60 

30.65 C?,-5l » 6.36 
168.39 CD-109 =12.11 
124.59 HG-203 = O.87 

CR-51 =10.73 
125.49 AG-110i;= 1.26 

Dec. 16.74 
3.78 

25.05 

O.76 
3.78 
1.92 

2.3s 

O.27 158.39 
107.24 -3G-203 = 0.90 
195.11 AG-1101.= 1.75 
159.76 AG-IIOM= c.88 
346.59 
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T/.3L"3: ?. Radioactivity Ratios of Fisoion Products in 
the Fallout Received at PIUSTJXZ! during 1978 

J S a n p l i n Z P e r i o d { F i s s i o n P r o d u c t s r a t i o s ', 

J Konth Yeek JC3-144/JZR-95/ J 
»CS-137 JCS-137 { 

ZR-95/ J 
C2-144 | 

0 6 - 0 1 - 7 3 i s . - i i 1 .98 0 . 1 6 ; 

; Jan* 
1 3 - 0 1 - 7 S 

2 0 - 0 1 - 7 8 1 7 . 9 0 s . 3 0 

0 . 1 2 j 

0 . 1 3 j 

2 7 - 0 1 - 7 £ 1 6 . 3 7 - 1 . 6 0 0 . 1 0 ] 

0 3 - 0 2 - 7 6 _ 0 . 0 9 ; 

• F e b . 
1O-02-73 

18-OP-73 

1 5 . 9 8 1 .31 

1 5 . 0 5 1 .36 

0 . 0 8 . j 

0 . 0 c j 

2 4 - 0 2 - 7 3 1 3 . 9 1 1 .27 0 . 0 9 j 

0 2 - 0 3 - 7 3 1S .70 i . 4 o 0 . 0 8 j 

09 -O3-73 I t . 3 3 1 .21 0 . 0 8 j 

] March 1 6 - 0 3 - 7 3 1 4 . 9 1 1.1a 0 . 0 6 j 

2 3 - 0 3 - 7 S i s . 5 9 0 . 8 6 0 . 0 7 » 

3 0 - 0 3 - 7 3 15 .04 1 .45 0 . 1 0 J 

, S a n p l i n s F s r i o d J F i s s i o n P r o d u c t s r a t i o s ',' 

| Month- • *Jeek 
1 

JC3-144^ j 
;es- i37 I 

ZR-95/ ; 
CS-137 • 

ZR-95/ { 
C E - I U ; 

O7-04-78 1 5 . 1 3 I . 0 9 0 . 0 7 j 

J . p r i l 
1 4 - 0 4 - 7 3 

2 1 - 0 4 - 7 3 

1 3 . 2 3 1 .12 0 . 0 3 j 

28 -Q4-73 1 4 . 4 0 O.63 o.o4 1 

0 5 - 0 5 - 7 6 1 4 . 6 0 0 . 3 7 o.o4 j 

; I'^y 
1P-05-78 

1 9 - 0 5 - 7 8 

1 1 . 8 2 

11 .85 

0 . 5 8 

0 . 6 4 

0 . 0 5 j 

0 . 0 5 ! 

2 6 - 0 5 - 7 3 1 2 . 8 3 0 . 9 7 0.0-3 j 

0 2 - 0 5 - 7 5 0 6 . 9 6 0 . 4 3 0 . 0 6 j 

09-OS-78 . 0 6 , 9 6 0 . 4 3 0 . 0 5 j 

| June l S - 0 6 - 7 3 1 2 . 2 9 0 . 4 3 0 . 0 4 ; 
1 

3 3 - 0 5 - 7 6 1 4 . 2 2 - { 

3 0 - 0 5 - 7 3 1 3 . 3 6 
• - J 



Continued", fron Pre-Page 

; S a n p l i n g P e r i o d . ,«..„Fii?3ion-Froducts r a t i o s 

| Month •reel- C 3 - 1 4 4 / ,' ZH-95/ ' 7.R-95/ 
CS-137 J CS-137 J CE-144 

0 7 - 0 7 - 7 3 
- , • - ' " " 

; J u l y 
1 4 - 0 7 - 7 3 

p. 1 - 0 7 - 7 -

17.^9 T — • 

0 6 . 6 9 

2S-07-7C 
• • " " " 

0 4 - O E - 7 G 11 .10 , 

1 1 - 0 3 - 7 3 0 6 . 9 2 - -
; AUQ* 

1 6 - 0 3 - 7 3 _ . ' • ^ _ . _ 

25-OG-7G 6 .72 - . 

0 1 - 0 9 - 7 8 8 . 8 7 

0 3 - 0 9 - 7 3 5 . 9 5 

[ S e p t . 15 -09 -7S 7 . 6 7 

2 ? - 0 9 - 7 o 5 .81 -

2 9 - 0 9 - 7 0 ~ 

12 -

(fable-2) 

J S a p p l i n g P e r i o d ; F i s s i o n Froductc i r a t i o o J 

} Month J '.feeh 
* * 

C 3 - 1 4 4 / ; ZPv-95/ 
CS-137 * CS-137 

; zn-95/; 
j C2-144 ; 

; 0 6 - 1 0 - 7 8 5 . 5 3 

; 13-16-7C 
; c c t . 
5 P. 0 - 1 0 - 7 6 4 . 7 6 

— | 

J 27-10-7 ,8 6 . 2 5 ' 

; " 0 3 - 1 1 - 7 8 -

• 1 0 - 1 1 - 7 8 
; N o v . • 

17-11 -78 

— . — - 1 

| •• 2 4 - 1 1 - 7 8 4 . 7 4 

• 0 1 - 1 2 - 7 8 -

| 0 6 - 1 2 - 7 8 «• w ; 

• Dec . 1 5 - 1 2 - 7 8 ; 

; 2 2 - 1 2 - 7 6 - ; 

; . 2 9 - i s - 7 8 -
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T/.3L3: 3 C o n c e n t r a t i o n o f Gaoria "Sraittins R a d i o n u c l i d e s 
i n I t e n s o f D i e t - PliJST^C" - 1 9 7 o 

*r P e r i o d o f 
S/.ITLI1TS 

February - A p r i l 1973 

^ r o s a G a a D a j R a d i o n u c l i d e Concn .xlOr.^uC/lIs 
c?3/:;s 

December 1978 

Type o f 
S a ^ - l e 

Cs 137 K 40 

.Gross .Ganna 
CFS/Kc 

R a d i o n u c l i d e 
Concn. 
x lO" 4 uC/Hs 
Cs 137',K to 

VTD G'STA - B L 3 3 

F e a s 
T o c a t o e s 
Turnip3 
Cauliflower 
Spiaaoh 
Oaions 
Potatoes 

0.?9 
0.7^ 
0.96 
0.G5 
1*92 
0.79 

5 . 8 3 • 
9 . 0 5 0 . 3 c 
4 . 0 1 1.26 

4 5 . 8 9 * 

»7»5 1.03 
1 3 . 1 7 0 . 9 3 

* 0 . 9 6 

3.46 
17.15 

19.87 
15,. 49 
19.02 

KPATS 
Beef neat 
Boof bone 
Mutton neat 
Mutton bone 
Chicken neat 
Chicken bone 
Fii>h tnaat 
Fish bone 

0.99 
0.32 
0«22 
-.20 
C.82 
0.23 
O.lS 
r> 1 0 

0.45 11.30 
1̂ 6.30 
24.60 
l4»7© 
9.79 
6.43 
0.196 
10.40 

0.12 
0.42 
0.28 
0.21 
1.12 
0.85 
0.72 
•Pi 19 

O.07 
0.4l 

7.4? 
17.60 
0»73 
7.19 
7.54 
3.07 
1.83 

5a:r<jle not collected 
Concentrate! below detr»n + -i ~~ v -• f 



- 14 -

T/.BL3: k Concentration of Ganina Snitting Radionuclides 
in FINGT.1C" Kess Meals During 197a 

=r Radionuclide Concentration x 10""^uCi/Ks 
Cs 137 ko 

Jan. 0.65 
Feb. C.13 
March 0.56 
April 0.22 
May 0.77 
June 0.49 
July 0.27 
AU£ « 0.32 
Sept. 0.57 
Oct. 1.06 
Nov. 0.56 
Dec. 0.39 

6.86 
2.28 
5.90 
5.20 
7.91 
5.43 
4.17 
7.60 
o.20 
10.30 
10.50 
15.80 

Yheat- 12.78 
(Site lerno Thanc!a Fani) 

1.47 x lO'^Ci/Ks 2.22 x lO-^ci/Ks 
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Be7 
(477.3KeV) 

Cel44 
(134 KeV) 

Pb212 
(238.6 KeV) 

S 1* 

: ^ 
^ $ ^ 

AgUOm 
(657.74 KeV) 

AgllOm 
(34,4.66 KeV) 

' Rul06 
* (513.0 KeV) ? 

Csl37 
(661.6 KeV) Nb95 

<5.2.1 2KeV> t ( 7 2 4

Z ^ 4 7 6 5 ' 7 8 K e V > 

I 

Agl 10m 
(937.48 KeV) 

CHANNEL NUMBER. 

Fig. 1: A typical Gamma Spectrum of Air Particulate Samples by a Ge(Li) Detector. 

_ J 
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