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ABSTRACT

This report is a supplement to AAEC/E151, Results of the Lucas Heights Biological
Survey, December 1959 — December 1964, and gives the results of environmental surveys for
1965, 1966 and 1967. They are tabulated and compared with derived maximum permissible
concentrations appropriate to the local envirenment,

Where found, concentrations of radioisotopes attributable to Research Establishment
operations were generally at or below one thousandth of these derived maximum permissible
concentrations and there is no indication that such operations give rise to any exposure of
the local population to radiation.
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1. INTRODUCTION

This report gives results obtained from samples collected for the environmental survey
programme at Lucas Heights during 1965, 1966 and 1967. It continues the tabulation of results
reported by Giles and Stockdale (1966). That report also described the methods of measurement
used.

The sampling programme adopted in 1965 is given in Tables 1 and 2, together with details
of collection and preparation of samples for analysis. New sampling locations adopted in 1965
are shown on Figures 1 and 2. The sampling programme has been maintained with minor modifica-
tions throughout the period under review.

The programme was extended in 1966 by including sampling at the low level solid waste
burial ground (Figure 1) and again in 1967 by including a survey along the length of the low-level
liquid effluent pipeline from the Establishment to the discharge point in the Woronora Estuary.

2. RESULTS

The results are given in Tables 3 to 17. Tables 3 to 11 refer to samples taken from the
Woronora Estuary, which receives treated low-level liquid effluent, and Tables 12 to 17 refer to
terrestrial samples which may be exposed to airbarne effluent or to contam ination arising from
low level liquid or solid waste operations. A blank space in the tables indicates that no measure-
ment was made and a dash indicates that nothing was detected. Limits of detection and percentage
accuracy of results are given in Table 20. Since the accuracy varies between determinations the
figures quoted should only be taken as a rough guide.

3. RADIOLOGICAL SIGNIFICANCE OF OBSERVED LEVELS OF CONCENTRATION

The measured annual average concentrations are compared with the derived maximum per-
missible concentrations (m.p.c.) appropriate to the materials sampled and to the radioisotopes
identified, wherever such derived levels are available (Fry 1966, Bryant 1966). They are shown at
the foot of each table as fractions of the derived maximum permissible concentrations and are coll-
ected together in Tables 18 and 19,

This is done whether the presence of the radioisotope identified may be attributed to
Research Establishment operations, weapons test fallout, or natural radicactivity. The figures
are generally below one thousandth of the derived maximum permissible concentrations with the
exception of fallout strontium-90 in whole fish and in milk, where concentrations are of the order
of one hundredth of the derived m.p.c. In the cases of radioisotopes unequivocally ateributable to
Research Establishment operations, for example tritium in estuarine water, zinc-G5 in oysters and
cobalt-60 in fish, the levels are of the order of one ten thousandth of the derived maximum permissible
concentrations. :

It is concluded that the contribution to possible exposure of the local population from contam-
ination arising from waste disposal operations at the Research Establishment during the period was sig-
nificantly less than that arising from weapons test fallout and is negligible.

4. DISCUSSION OF RESULTS

4.1 Woronora Estuary Samples

The major means of exposure for the range of radioisotopes likely to be discharged into the
Woronora Estuary as low level liquid effluent from the Research Establishment are considered to

be the consumption of oysters (grown commercially) and fish, direct radiation from beach sand, and
uptake by immersion in water (Fry 1266). The se materials are sampled regularly. Other samples
taken are used as general indicators of change in levels (for example, bottom sand and the estuarine
plant Zostera), although there are no obvious human exposure pathways connected with them.

Oysters were bought at three-monthly intervals from three farms in the estuary in 1965 and
from two farms in 1966-67, and also from the Hawkesbury River north of Sydney, which is a control
area for natural activity and weapons test fallout levels. Results of oyster analyses are shown in
Tables 3a, b and c. Taking all three years together it can be seen that gross alpha and beta counts
are similar in all samples. The levels are atcributed to natural activity. Radiochemical assay for
strontium-90 shows barely detectable amounts in all samples, and this is attributed to fallout., Gamma
spectrometry shows zinc-65 in samples from 4.4 miles, attributable to waste disposal; a 0.5 MeV
gamma emission in all samples, which is attributable to naturally occurring beryllium-7 and fallout
ruthenium-103 and ruthenium-106; but no other gamma activities.
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Fish were caught throughout the period. Results of analyses of whole fish are given in
Tables 4a. b and ¢ and of flesh, abdominal cavity contents and remainder in Table 5. Gross
alpha and beta activity detected is attributed to natural activity and strontium-90 and the gamma
emitters generally may be attributed to fallout. except for cobalt-60 which must be attributed to
discharged waste. Comparisons of the figures for separated fish (Table 5) with those for whole
fish of the same sampling dates in Table 4c show that concentrations in the edible flesh were all
less than those in whole fish by factors up to ten.

It should be noted here that the derived maximum permissible concentrations used in Tables
4a. b and c for whole fish are those appropriate to edibie flesh (the figures given by Fry (1966)
for oyster flesh are used) Consequently the ratios over-estimate the significance of the observed
concentrations.

Beach sand was sampled at three places along the estuary; results are given in Tables Ga,
b and ¢ There is no statistically significant variation with sampling position or year and the
observed gross alpha and beta activity is attributed to natural activity.

Bottom sand was sampled at the effluent discharge point and 1.5 miles downstream. Results
are given in Tables 7a. b and ¢ The discharge point results are all significantly greater than the
downstream results. Because of the irregular distribution of sediment on the generally rocky bottom
at the discharge point, it is difficult to sample reproducibly and it is not clear whether the observed
variations with time are genuine or due to this sampling difficulty. The major gamma emitter detected
is cobalt 60, which is atrributable to waste discharges Other gamma emitters detected could be fall-
out or natural activity, although the fluctuations in the caesium-137 levels suggest that some of the
activity may be due to waste, which has occasionally contained detectable quantities of caesium-137.
Similarly some of the thorium-232 series observed may have been present in waste. No derived maxi-
mum permissible concentrations for bottom sand contamination have been established because of the
difficulty of defining the exposure route; however. using the figures for gross alpha and beta activity
in beach sand as guides, the observed concentrations represent an order of one hundredth of the maxi-
mum permissible level

Water was sampled weekly at the discharge point and 1.5 miles downstream. Results of
analyses are given in Tables 8a, b and ¢ and 9a, b and c. Gross alpha and beta activities were
generally ar the limit of detection. Intermittent alpha spectrometty of water samples detected
members of the natural uranium and thorium series only, with uranium and thorium concentrations
of the order of 0.01 pCi/ml (N Conway unpublished) Tritium levels in natural waters are currently
of the order of 0.1 pCi/ml and the observed tritium levels are attributable to waste discharges.

The estuarine plant Zostera was sampled at two places along the estuary in 1965 and five
places in 1966 and 1967 The results are given in Tables 10a. b and c¢. The gross alpha and
beta activities are attributed mainly to natural activity (there is no statistically significant varia-
tion of gross alpha activity with position). The material is chiefly of interest as an indicator of
cobalt-60, which shows a roughly exponential decrease with distance downstream.

Table 11 gives results of some miscellaneous sampling

4.2 Terrestrial Samples

Spot grass and milk samples and cumulative rain samples were taken to check on the deposi-
tion of airborne radioactivity. Samples are taken at the Research Establishment (grass and rain), at
Engadine, 1.2 miles east (grass); at Menai, 3 miles north (milk); and at Campbelltown, 11 miles west
and Richmond, 32 miles northwest (grass, milk and rain). The latter two sampling points setve as
controls. Results are shown in Tables 12a, b and ¢, 13a, b and c, 14a, b and ¢. Natural activity
and weapons test fallout were recorded for all sampling points and for all samples. No radioactivity
attributable to Research Establishment operations was found.

The strontium-%0 and caesium-137 levels in milk at 3 miles were about twice those at other
stations This has been observed consistently in the past and is attributed to differences in soil
fertility {Giles and Stockdale 1966). Table 19 shows that average strontium-90 levels in milk in 1967
were the same as those in 1966 and about half those of 1965. Caesium-137 levels were about 40 per
cent higher than in 1966, the 1966 levels being about half the 1965 levels. The reversal of the trend
between 1965-66 and 1966-67 is attributable to the French tests in the Pacific in 1966.

The presence of shorter-lived fission products, detected by gamma spectrometry, in rain and
grass samples from mid-1966 onwards is also arttributable to the French tests.
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The results from samples of locally grown vegetables analysed during the period are given
in Table 15. No significant activity was detected,

Table 16 gives the results of analyses of samples collected at the low-level solid waste
burial ground. The ground-water samples showed only gross alpha and beta activity and no detect-
able gamma activity. Vegetation samples also showed weapons test fallout. There was no indica-
tion of any leaching and movement of radicactivity from the buried waste.

Table 17 gives results from soil and vegetation samples taken at selected points along
the low-level liquid effluent pipe-line, which runs above ground from the Research Establishment
to the Woronora Estuary. The samples in some cases showed activity levels or components other
than natural background or fallout. In particular the soil sample from the area of scour valve
number 5 and the gymea lily (Doryanthes excelsa) sample from scout valve number 4 both showed
cobalt-60.

As a guide to the significance of the gross alpha and beta activities found in the soil sample,
they may be compared with the derived maximum permissible concentrations for beach sand of 3000
and 2500 pCi/g respectively (Fry 1966)., The measured concentrations represent 0.05 and 0.12 m.p.c.
(maximum permissible concentrations are based on the external radiation hazard which is appropriate
in this case, there being no obvious food chain involving the material}. These levels do not consti-
tute a source of significant possible exposure of local population.

5. SUMMARY

During 1965, 1966 and 1967 no radicactivity attributable to aerial dispersion from the Research
Establishment was detected in the local terrestrial environment. No leaching of low level solid waste
was detected at the low level waste burial ground. In the Woronora Estuary a number of radicisotopes
other than those that occur naturally or in fallout, or in quantities in excess of natural or fallout con-
centrations, were detected and they are attributed to discharges of low-level liquid effluent. Those
found were tritium (as water), cobalt-60 (in fish, Zostera and bottom sand from the discharge point},
zinc-65 (in oysters), and possibly caesium-137, thorium-232 daughters and excess gross alpha activity
(in bottom sand at the discharge point). These isotopes, except zinc-65 and tritium, were also found
in selected soil and vegetation samples taken along the liquid waste pipe-line.

Activity levels were less than one thousandth of the derived m.p.c. with the exception of
gross alpha and beta activity of the bottom sand at the discharge point and in soil at one point along
the pipe-line, where the concentrations were respectively of the order of one hundredth and one tenth
of the derived maximum permissible concentrations.

6. ACKNOWLEDGEMENTS

The authors acknowledge the assistance received from members of Health and Safety Division,
Works and Operations Section, and Analytical Chemistry Section in the collection, processing, and
chemical and radiochemical analysis of samples.

7. REFERENCES

Bryant, P.M., (1966). — Derivation of working limits for continuous release rates of **Sr and "*’Cs to
atmosphere in a milk producing area, Health Physics, 12: 1393.

Fry, R.M. (1966). — A reformulation of the Lucas Heights liquid effluent discharge authorisation,
AAEC/E156.

Giles, M.S., Stockdale, J.A. (1966). — Results of the Lucas Heights Biological Survey, December
1959 — December 1964, AAEC/E151.






Note:

ENVIRONMENT AL SURVEY RESULTS 1965 — 1967

TABLES 1 -720

Upper limits shown in Tables 3 —~ 19 are at the 95 per cent
confidence level of the counting statistics. Where an upper
limit is given for an average this is the upper limit of the
average of all results and not the average of all the upper

limits,






4113138 00) 0’13 (ev1315077)
P34svy puey 10 2)el 4q woizoq wory pnd A13231BN0Q) ¢14 pPaamISATY
paygse qeid a[oyp uorgar [eprara1nr 243 wory puey £qg UME], A11ea ) JIBH Led sqer)
sA0qQE SV sa0qe SY Areax jreH 0°vd 1227InW
payse gsij ajogp 19U aurag 4qgfned 4119 X JIBH 0'vd ys1yxoelg
Ayzarengd) ¢T3 spueg
pues ydeaq 10j SY dwnd 4q uaye ] Apraazend) 004 wonedg
A1resx el Led
Furyse 303je Jununoo p IO prAOWSI ST °S°S°d uorSar [eprizalnT 3y3 U7 A13esX JEH A
ysaw 0ZT PUT 09 USIMIaq UCTIDEY Teraads ¥ pues jo ‘ur z do3 agy wozy doods Aq uaye] Apzesx JeH 804 spueg 1oEag
£p1s11200) 1011007
$31N07W 11313200 g'¢y
aa1] 30 24018 & o Furdeyd 4q pasowa: FAEETELTy) 0'¢H ysarg
st pinbr -sisuado jerarsmmod 4q pauadQ S3SEI[ [ETDI3WWOS WOI} PAUTEIGD FAREERLA Tol PFH 121840
Areapm ¢1g EESLY)
paygse uayl pue ssaudIp o1 pIfrog 133onq £q 30B§INS WOIJ Aaep 004 Lrenisq
£ouanbaryg
vonieredasd ur sdaig [eraadg S{1e1a(] UOoTIDa[[e]) wor1931[05 voIeIg adLy ordweg

ST IaNVS ANTIVNLSA 20 NOILVIVdHT¥d GNV NOLLDITIOO 40 STIV.LHEd

1 3T7dV1




payse 232 sajqeaafos ajoyp suapied 12j7ew [[ews wory 1ydnog Arsea } ¢TL sa[qe1sdap

41391100 ZE1

Apaueng 111
payse St YIrw S[oYA sarjddns jfrw J[ngq woiy paureiqe ST AIN Lrsrend T'¢x AN

Ap3237RN0) Z¢1

Apzaueng) 111

punord ay3 yo -ui [ vryata o3 syaddryo FSEEREL-: Ty 1L
pa2yse s1 sse1d paysemun 2[0Yp puey Io 1amow Arezor £q wnd st sseid ay] A11931B0) oL SSEBID

I21IIBD SE Pappe ale

payse +4 38 Jo 8w og pue , s Jw 0¢ ‘EQONH Aj1a11En) 7L

U3l ST Y2IYA UrsaI 071 DY 2[IPqWY "Y'V JO W (¢ UT O] JO IIIPWEIP [IUUNJ Arr9arend) 115
jo fw (007 ySFnory: passed st 131EMm YT 2 Juraey siod susyidiod ur paaoalfon L3311 oL Isjeaurey
voneredarg ur sdeaig rersadg S[T3I3(] UONIS[[0D) Mwwwﬂwwﬁ“% gorreyg | adf1 ardweg

SHTJNWVS 1_<E...Hmmmmm.ﬁ 40 NOILVIVdHIUd ANV NOILODITTIOOD J0 §T1IVLAd

¢ J719V.L




TABLE 3a
WORONORA SAMPLES — OYSTER FLESH 1965

Radioactivity, pCi/g Fresh Weight K Ca Be
Station | Date Gross Gross Beta Se-90 Zn-65
1965 Alpha (less K=40) pPpm ppm ppm
E4.4 | 27.1 0.1 0.7 0.001 0.18 3700 1800 0.0008
13.4 0.1 0.7 0.002 0.13 2400 1700 0.0011
9.7 0.05 0.7 0.001 0.13 2800 1700 0.0019
17.11 0.05 <0.5 <0.001 0.14 3000 1300 0.0006
Average 0.1 0.5 0.001 0.14
E5.0 | 25.1 0.2 <0.5 0.001 0.17 3300 2600 0.0010
3.5 0.05 <0.5 <0.001 0.11 3100 1200 0.0005
15.7 0.1 0.6 <0.001 0.11 2800 1000 0.0007
Average 0.1 <0.3 <0.001 0.13
ES.8 | 27.1 | 0.3 <0.5 0.001 - 3500 1700 0.0009
8.4 0.05 <0.4 <0.001 0.03 2300 1900 0.0012
15.7 0.05 1.5 <0.001 0.04 2700 1000 0.0007
2.12 0.25 <0.4 0.001 - 3000 1200 0.0012
Average 0.15 <0.4 <0.001 0.02
Hawkes-| 25.1 0.6 <0.5 0.001 - 3100 2500 0.0019
1]:;::: 13.4 0.2 <0.5 0.001 - 3100 1400 0.0026
(H.R.) 19.7 0.4 <0.6 0.001 - 3400 1600 0.0039
20.11 | 0.1 <0.5 0.001 - 3200 1500 0.0003
Average 0.3 <0.3 0.001 -
Derived m.p.c. 1 1000
E4.4 Fraction of m.p.c. 0.001 107
E5.0 ! . <0.001 10°*
E5.8 <0.001 2x10°F
H.R. ! 0.001 -




TABLE 3b
WORONORA SAMPLES — OYSTER FLESH 1966

Radioactivity, pCi/g Fresh Weight
Station Date | Gross Gross Gamma Emitters K Ca Be
1966 Alpha (?:st: St-90 Zn-65 0.5 (@ ppm ppm ppm
K-40) MeV
E4.4 16.3 0.2 <0.2 <0.0004 0.09 - 2800 1500 | 0.0008
28.6 0.1 <0.4 0.0003 0.25 - 1900 600 | 0.0005
21,9 0.3 <0.7 <0,003 0.30 0.02 3200 2700 | 0.0011
812 0.2 <0.4 <0.002 0.15 0.04 2800
Average 0.2 <0.4 <0.001 0.20 0.02
Es5.8 16.3 0.5 <0.1 0.0004 - - 3100 1500 | 0.0010
20.6 0.3 <0.4 <0.0008 0.002 - 2300 900 | 0.0007
21.9 0.4 <0.5 <0.003 0.030 0.08 3100 2900 | 0.0003
8.12 | 0.2 <0.4 <0.002 - 0.03 3200
Average 0.4 <0.4 <0.002 <0.01 . 0.03
Hawkesbury| 16.3 0.3 €0.2 <0.0008 - - 2700 2600 | 0.0030
River 20.6 0.3 <0.3 <0.0003 - - 2200 700 | 0.0012
(HRD | 219 0.6 | <0.7 <p.001 | - 0.10 3200 1900 | 0.0030
8.12 | 0.2 <0,7 <0.001 - 0.10 2900
Average 0.3 <0.5  |<0.001 - 0.05
Derived m.p.c. 1 1000 100 (b)
E4.4 Fraction of m.p.c. <0.001 2x 107 2x 107"
E5.8 8 ' <0.002 . <107® 3 x 107
H.R. ! <0.001 - 5x 107*

(a) Amongst the gamma-ray peaks detected by gamma spectrometry in the environmental samples
are two which do not uniquely determine specific isotopes. These are at approximately 0.14 MeV,
which could be either Ce-141 (0.146 MeV, 32.5 day half-life), Ce-144 (0.134 MeV, 255 day half-
life) or Ba-140 (0.16 MeV, 12.8 day half-life} and at approximately 0.50 MeV, which could be
either Be-7 {0.48 MeV, 53 day half-life}, Ru-103 (0.50 MeV, 40 day half-life) or Ru-106 (0.51 MeV,
1.0 year half-life). Where these gamma rays have been detected they have generally been recorded
as such and not ateributed to specific isotopes, and the unic pCi/g refers to the disintegrations
per gram emitting a gamma photon of the energy quoted. Be-7 is a cosmic ray produced atmos-
pheric activation product; the remainder are fission products., Ba-140 can be inferred from the
presence of its daughter La-140.

(b) Assumed all Ru-106 as being the most restrictive of Be-7, Ru-103 and Ru-106.




TABLE 3c
WORONORA SAMPLES — OYSTER FLESH 1967

Radioactivity, pCi/g Fresh Weight
Station 11);: ii;;: %Eszs %190 Z(;a:;na Emit;c;s — K Ca Be
K-40) - Moy ppm Ppm bpm
E4.4 184 | 0.3 | <ol %0.003 0.11 trace 2700 2700 | 0.0010
13.7 0.2 0.3 <0.002 0.11 - 2400 1200 | 0.0006
28.9 0.2 <0.1 <0.001 0.07 0.03 2600 2400 0.0003
Average 0.2 <0.2 <0.002 0.10 0.01
E5.8 30.3 0.4 0.1 <0.003 - 0.2 2300 2800 0.0008
14.7 0.2 0.4 <0.001 - - 2700 2300 0.0010
26.9 0.3 <0.1 <0.001 - 0.03 2100 2700 0.0006
21.12 0.2 0.2 0.002 - trace 2600 4000 0.0020
Average 0.3 0.2 <0,002 - 0.06
Hawkesbury | 31.3 0.2 0.1 <0.001 - 0.2 1800 2700 0.0028
River 10.7 0.1 0.4 <0.001 - - 2400 1500 0.0030
(H.R.) 209 0.2 0.6 <0.002 - 0.03 1800 2700 0.0015
Average 0.2 0.4 <0.001 - 0.08
Derived m.p.c. 1 1000 100(b)
E4.4 Fraction of m.p.c. <0.002 107 107!
E5.8 ’ <0.002 - 6 x 107
H.R. ! <0.001 - 8 x 107

(a) Amongst the gamma-ray peaks detected by gamma spectrometry in the environmental samples are
two which do not uniquely determine specific isotopes. These are at approximately 0.14 MeV,
which could be either Ce-141 (0.146 MeV, 32.5 day half-life), Ce-144 (0.134 MeV, 255 day half-
life) or Ba-140 (0.16 MeV, 12.8 day half-life) and at approximately 0.50 MeV, which could be
either Be-7 (0.48 MeV, 53 day half-life), Ru-103 (0.50 MeV, 40 day half-life) or Ru-106 {0.51 MeV,
1.0 year half-life). Where these gamma rays have been detected they have generally been recorded
as such and not attributed to specific isotopes, and the unit pCi/g refers to the disintegrations per
gram emitting a gamma photon of the energy quoted. Be-7 is a cosmic ray produced atmospheric
activation product; the remainder are fission products. Ba-140 can be inferred from the presence
of its daughter La-140.

(b) Assumed all Ru-106 as being the most restrictive of Be-7, Ru-103 and Ru-106.



TABLE 4a
WORONORA SAMPLES — WHOLE FISH 1965

Radiocactivity, pCi/g Fresh Weight
Station Date | Gross gzc;:s Sr-90 Gamma Emitters K Ca Be
Alpha (less
1965 K-40) ppm ppm ppm

E4.0 Mullet 5.4 0.8 0.5 0.012 trace Th-232+dtrs 3200 12000 0.024

! 30.8 0.3 <0.4 0.100 trace Th-232 +dus 3100 14000 0.009
E4.0 Blackfish| 5.4 0.4 .<0.3 0.002 trace Th-232 +dtrs 3400 10000 0.020

R 30.8 0.3 <0.3 0.002 - 3400 9000 0.003
Overall averages 0.4 <0.3 0.03
Derived m.p.c. 1
Fraction of m.p.c. 0.03




TABLE 4b

WORONORA SAMPLES —~ WHOLE FISH 1966

Radioactivity, pCi/g Fresh Weight

Station Date | Gross gg::s 5e-90 Gamma Emitters K Ca Be
1966 | Alpha (less
K-40) ppm ppm ppm
E0.8 Muller |[23.5 | 0.4 <0.7 0.003 0.1 Co-60 2800 11000 0.014
trace Th-232+ dtrs
v 15.9 0.9 <1.3 0.006 0.4 Co-60 2800 13000 0.014
0.15 Zr +Nb-95
0.04 0.5 MeV
o 15.11 | 0.2 <0.1 - 3000
E0.8 Blackfish{ 15.9 | 0.7 <1.1 0.004 [0.7 Co-60 3000 8400 0.006
0.3 Zr +Nb-95
0.6 Ce-144
0.04 0.5 MeV
E4.0 Mullet 11.2 0.8 <0.6 0.04 trace Th-232 +dtrs 2400 9300 0.017
v 23,5 | 1.6 <0,9 0.004 ! e 2800 | 13000 0.011
v 15,9 } 0.6 <0.9 0.008 0.2 Co-60 3100 | 15000 0.008
! ! 15.11 | 0.4 <0.7 trace Co-60 2400
0.12 Zr + Nb-95
0.04 0.5 MeV
E4.0 Blackfish 11,2 | 0.7 <0,7 0,015 trace Th-232 + dtrs 3100 | 11000 0.018
" y 23.5 | 1.0 <0.7 0.007 8 oo 3000 | 12000 0.004
! ! 15.9 | 0.9 <0.8 0.004 trace Th-232 +dtrs 3200 11000 0.005
" Co-60
" ’ 15.11 | 1.4 <0.1 0.11 Zr +Nb-95 3700
0.06 0.5 MeV
E4,0 Leather- |23.5 1.8 <1.1 0.002 trace Th-232 + dirs 2800 10000 0.005
jacket
! " 15.9 | 0.8 <0,1 0.003 ! o 2800 12000 0.003
0.1 Co-60
Overall averages 0.9 <0.3 0.009 0.05 Zr + Nb-95
0.005 Ce-144
0.01 0.5 MeV
Derived m.p.c. ’ 1 500, 600, 10G, 100 Figures relate respectively
to gamma emitters listed
Fractions of m.p.c. 0.009 2x 107, 107, under overall averages.
5x10°%, 107° 0.14 MeV is assumed to be

Ce-144 and 0.5 MeV, Ru-106




TABLE 4c

WORONORA SAMPLES — WHOLE FISH 1967

Radioactivity, pCi/g Fresh Weight
Station Dare Gross g:::s Sr-90 Gamma Emitrers X Ca‘ Be
1967 Alpha (less
K-40) Ppm ppm ppm
E0.8 Mullet 5.5 0.5 <0.1 0.012 trace Co-60 3800 11000 0.,0070
A 27.10| 0.8 0.4 0.014 0.05 Cs-137 2800 11000 | 0.013
0.05 Co-60
<0.01 0.14 MeV
EQ.8 Perch 5.5 0.3 <0.1 0.009 0.13 Co-60 3100 9200 0.0008
E0.8 Tailer 27.10| <0.1 0.3 0.002 0.05 Cs-137 3200 7400 0.0015
E0.8 Blackfish{ 27.1¢! 0.6 1.0 0.006 0.3 Co-60 2500 9200 0.017
trace 0.5 MeV
trace Zr+Nb-95
E4.0 Mullet 12.4 0.9 <0.1 0.010 - 2800 10000 0.011
ot 209 | 0.4 0.5 0.012 0.06 Zr+Nb-95 | 3300 11000 0.042
0.02 0.5 MeV i
0.02 0.14 MeV
E4.0 Blackfish | 26.4 | 0.5 <0.1 0.004 - 3200 10000 0.002 !
! ! 20,9 | 0.2 0.2 0.003 trace Th-232 +dtrs 3600 9700 0.004 :
l
Overall averages 0.5 0.3 0.008 0.05 Co-60 :
0.01 Zr +Nb-95 |
0.01 0.14 MeV |
0.01 0.5 MeV
0.01 Cs-137
Derived m.p.c. 1 500,600,100,100,200 Figures relate respectively
' to gamma emitters listed
Fractions of m.p.c. 0.008 1x 107, 2 x 10°°, . under overall averages.

1074, 10°%, S x 10°°

0.14 MeV is assumed to
be Ce-144 and 0.5 MeV,
Ru-106




TABLE 3
 WORONORA SAMPLES.— FISH FLESH, GUT AND REMAINDER 1967

Radioactivity, pCi/g Fresh Weight

Station Dare Gross | Oross S:-90 Gamma Emitters K Ca Be
1967 | Alpha (Bleta
ess
K-40) ppm PPm ppm

E0.8 Mullet 27.10

Flesh 0.1 0.2 0.009 | 0.03 Cs-137 3000 7800 | 0.0017
trace Co-60

Gut 5.3 1.7 0.011 | 0.2 Cs-137 2600 3200 | 0.085
0.35 Co-60
0.04 0.14 MeV

Rest 0.4 0.2 0.023 - 2600 20000 | 0.0035

E4.0 Mullet 20.9

Flesh 0.1 0.1 0.007 - 4100 7800 | 0.0003
Gut 1.9 2.6 0.004 0.4 _ Zr+Nb-95 1500 1200 | 0.070
0.14 0.5 MeV
0.13 0.14 MeV
Rest 0.2 0.1 0.020 - 3-000 22000 | 0.075

the edible fraction of the fish,

Note: Flesh

Gut the entire contents of the abdominal cavity.

Rest or remainder = the residue, i.e. bones, skin, etc.




, TABLE Ga _
WORONORA SAMPLES — BEACH SAND 1965

Radioactivity, pCi/g Dry Weight
Station Date ' K Be
Gross Alpha ' Gross Beta
1965 (less K-40) ppm ppm
E0.8 9.4 8.2 <11 1100 0.25
6.8 2.2 3.5
5.11 9.7 1.5 11006 0.13
Average 6.7 2.0
E2.9 9.4 3.3 3.1
6.8 1.2 4.0 1800 0,26
5.11 2.9 0.9 1000 0.13
Average 2.5 2.7
E3.7 6.8 1.2 3.7 1400 0.21
19.11 ‘ 10 1.0 800 6.13
Average 5.6 2.3
Derived m.p.c. 3000 2500
Average fraction of m.p.c. 0.002 0.0008




TABLE 6b

WORONORA SAMPLES — BEACH SAND 1966

Radioactivity, pCi/g Dry Weight

Station Date Gross Alpha Gross Beta K Be
1966 (less K-40) ppm ppm
E0.8 4.4 4.0 <0.7 1100 0.17
17.6 <2.3. 1.7 1400 0.40
239 17 1.1 1400 0.18
13.12 6.2 1.4 1600 0.21
Average 7.1 1.1
E2.9 4.4 2.8 <0.9 1200 0.17
17.6 2.2 <0.5 1600 0.25
23.9 I 2.8 1100 0.06
13.12 2.8 4.5 1800 0.20
Average 4.8 l.é
E3.7 4.4 8.6 <1.0 800 0.14
17.6 2.1 1.1 1300 0.21
23.9 6.8 2.4 1300 0.05
13.12 15 1.6 1600 0.20
Average 8.1 1.3
Derived m.p.c. 3000 2500
Average fraction of—m.p.c;l 0.002 0.0006




TABLE 6¢
WORONORA SAMPLES — BEACH SAND 1967

Radioactivity, pCi/g Dry Weight
Station Date Gross Alpha Gross Beta K Be
1967 - (less K-40) ppm ppm
EG.8 13.3 2.8 1.9 200 0.10
19.6 3.5 1.2 800 0.13
'20.10 4.8 < 0.7 1100 0.11
Average 3.7 1.1
E2.9 13.3 2.8 1.4 1400 0.16
19.6 3.7 1.1 1200 0.17
20.10 3.2 2.2 1200 0.07
Average 3.2 1.6
E3.7 13.3 5.1 3.0 800 0.16
19.6 4.4 2.7 800 0.09
20.10 3.2 ' <1.2 - 4300 0.15
Average 4.2 2.0
Derived m.p.c. 3000 2500
Average fraction of m.p.c. 0.0012 0.0006




TABLE 7a
WORONORA SAMPLES — BOTTOM SAND 1965

Radioactivity, pCi/g Dry Weight

Stasion Dace Gross Gross Gamma Emitters ‘ o
1963 Alpha (lesgié-aéo) ppm bpm
EOQ 9.4 3 6 trace Th-232 +dtrs 1400 0.05
6.8 10 24 4.5 Co-60 3100 0.54
trace Th-232 + durs
5.11 14 7 trace Th-232 +dus 1100 0.20
Average 9 12 1.5 Co-60

trtace Th-232 + dus

El.5 26.2 4.3 <1.3 - 900. 0.01
9.4 <1.0 <0.8 - 1500 0.08
6.8 2.5 4.8 - 1600 0.19
5.11 5.5 1.8 - 600 0.11

Average 3.3 2.2 -




TABLE 7b
WORONORA SAMPLES — BOTTOM SAND 1966

Radioactivity, pCi/g Dry Weight

Station Date Gross Gross _ K Be
Alpha Beta Gamma Emitters

1966 P (less K-40) : ppm ppm

E0 4.4 58 40 235 Co-60 3100 1.6
1.7 Cs-137
3.2 Ce-144

17.6 17 40 33 Co-60 4500 0.4
1.1 Cs-137

trace Th-232 +dtrs
5.8 5 16 18 Co-60 5000
trace Zr +Nb-95
trace Cs-137

trace Th-232 +dtrs
23.9 17 13 10 Co-60 3100
trace Zr + Nb-95
trace Cs-137

trace Th-232 +dtrs

14.10 11 18 12 Co-60 2900
22.11 13 9 11 Co-60 _ 3000
13,12 16 22 5. Co-60 2400

Average 20 23 16 Co-60

El.5 4.4 1.9 <0.5 1.8  Zn-65 800
17.6 <2.2 2.4 0.6 Co-60 1300
23.9 12 1.3 1300
13.12 8 2.7 1400

Average 5.6 1.6




TABLE 7c¢
WORONORA SAMPLES — BOTTOM SAND 1967

Radiocactivity, pCi/g Dry Weight

paster f:; Sroee | Beea® Gamma Emitcers : >
ess K-40) ppm ppm

EO 13.1 55 55 130 Co-60 4800 0.3
13.3 16 - 15 Co-60 4000 1.0

trace (Cs-137

17.4 48 10 5 Co-60 2700 1.0

3.5 32 9 6 Co-60 2600 0.6

19.6 73 100 170 Co-60 4100 0.5

trace Cs-137

trace Zr + Nb-95
trace Th-232 + dtrs
21.7 30 19 13 Co-60 5700 0.5
trace Cs-137

trace Zr + Nb-95
trace Th-232 + drs

29.8 18 12 8 Co-60 1400 0.2
20.10 50 75 50 Co-60 2300 0.3
11 Cs-137

trace Zr + Nb-95
trace 0.14 MeV
trace Th-232 + dtrs
17.11 25 45 Is Co-60 2900 0.2
4 Cs-137
0.7 0.14 MeV

Average 38 37

El.5 17.3 11 0.4 700 0.1
19.6 12 3.0 - BOO 0.08
20.10 9 0.1 - 1000 0.07

Average 10.7 1.1 -




TABLE 8a
WORONORA SAMPLES - WATER FROM DISCHARGE POINT (E0) 1965

Radioactivity, pCi/ml Radioactivity, pCi/ml
Date K Date ' K
Gross Gross Beta Gross Gross Beta

1965 Alpha (less K-40) pPPm 1965 Alpha (less K-40) ppm
11.1 <0.02 <0.09 410 30.7 <0.01 <0.01 15
18.1 <0.06 <0.08 370 6.8 <0.01 <0.03 80
29.1 <0.06 <0.09 400 13.8 <0.01 <0.08 120

5.2 <0.02 <0.08 420 20.8 <0.04 <0.11 210
15.2 <0.02 <0.08 400 27.8 <0.01 <0.04 110
19.2 <0.03 <0.17 460 3.9 <0.02 <0.14 120
26.2 <0.03 <0.08 410 10.9 <0.01 <0.20 150

5.3 <0.03 <0.08 410 17.9 <0.01 <0.06 120
12.3 <0.05 <0.09 420 24.9 <0.04 <0.03 180
19.3 <0.06 <0 08 410 1.10 <0.07 <0.04 250
26.3 <0.03 <0.08 380 8.10 <0,03 <0.07 150

2.4 <0 .09 <0.08 420 15.10 <0.08 <0.04 250

9.4 <0.10 <0.08 400 22.10 <0.01 <0.01 2
15.4 <0.03 <0.03 80 29.10 <0.01 <0.01 3
23.4 <0.08 <0.10 420 5.11 <0.06 <0.01 30
30.4 <0.04 <0.07 290 12.11 <0.02 <0.04 160

7.5 <0.02 <0.06 290 19.11 <0.06 <0.04 210
14.5 <0.02 <0.04 220 26.11 <0.04 <0.08 270
21.5 <0.02 <0.04 240 3.12 <0.06 <0.07 200
28.5 <0.04 <0.06 330 10.12 <0.03 <0.07 150

4.6 <0.04 <0.06 350 || 17.12 <0.05 <0.07 270
11.6 <0.09 <0.08 320 23.12 <0.05 <0.03 260
18.6 <0.05 <0.06 360 31.12 <0,04 <0.06 330
25.6 <0.01 <0.06 100

2.7 <0.01 <0.01 190 ||Average <0.04 <0.06

9.7 <0.01 <0.08 170

16.7 <0.06 <0.05 240
23.7 <0.01 <p.01 5

{continued) 7




TABLE 8b

WORONORA SAMPLES — WATER FROM DISCHARGE POINT (E0) 1966

Radioactivity, pCi/ml Radiocactivity, pCi/ml

Date Date

66 | Gops | Seet | oms | K| owss | Gl gmr | ms | X
(less (less
K-40) K-40)

7.1 <0.05 <0.05 340 19.8 <0.06 <0.08 210
14.1 <0.07 <0.05 350 30.8 <0.0t <0.01 40
21.1 <0.07 <0.05 370 2.9 <0.03 <0.01 90

4.2 <0.12 <0.02 390 9.9 <0.11 <0.03 130
11.2 <0.,07 <0.09 380 16.9 <0.01 <0.01 30
18.2 <0.06 <0.13 380 23.9 <0.01 <0,11 250
25.2 <0.03 <0,05 350 30.9 <0.01 <0.07 50

4.3 <0.03 <0.05 310 7.10 <0.01 <0.11 180
11.3 <0.03 <0.05 340 14.10 <0.01 <0.04 270
18.3 <0.01 <0.01 190 21.10 <0.03 <0.07 50
25.3 <0.02 <0.02 350 28.10 <0.04 <0.11 240

1.4 <0.05 <0.12 240 4.11 <0.07 <9.12 260

7.4 <0.01 <0.03 110 11.11 <0.01 <0.05 2
15.4 <0.07 <0.03 350 18.11 <0.01 <0.01 4
22.4 <0.07 <0.01 - 360 24.11 <0.01 <0.08 50 30
29.4 <0.03 <0.01 70 2.12 <0.09 <0.04 16 140

6.5 <0.06 <0.03 150 9.12 <0.01 <0.02 45 50
13.5 <0.09 <0,03 220 16.12 <0.03 <0.02 13 100
20.5 <0.05 <0.05 310 22.12 <0.01 <0.07 20 70
27.5 <0.07 <0.06 220 30.12 <0.01 <0.10 7 180

3.6 <0.10 <0.04 320
10.6 <0.06 <0.01 300
17.6 <0.03 <0.03 10
24,6 <0.03 <0.05 30 Average <0.02 <0.02 25

1.7 <0.03 <0.01 40

8.7 <0.01 <0.13 170 || Derived 3 x 10*

15.7 <0.03 <0.05 250 | m.p.c.

22.7 <0,02 <0.03 140 Fraction Lo
29.7 <0.03 <0.14 270 of’:ﬂp“"c' 8 x

5.8 <0.07 <0.16 250
16.8 <0.12 <0.10 260

{continued) -—]




TABLE Bc

WORONORA SAMPLES —~ WATER FROM DISCHARGE POINT (EQ) 1967

Radioactivity, pCi/ml

Radioactivity, pCi/ml

vo |G [ e [ ws | K Be | S| S| m | K

{less (less

K-40) K-40)
6.1 <0.01 <0.05 5 190 [ 21.7 <0.01 <0.01 3 30
13.1 <0.03 <0.06 5 300 2.8 <0.02 <0.04 2 140
20.1 <0.04 | <0.06 5 290 4.8 <0.02 <0.03 3 110
27.1 <0.01 <0.01 <1 5 11.8 <0.01 <0.01 <1 1
3.2 <0.01 <0.01 <1 2 | 18.8 <90.01 <0.01 1 5
10.2 | <001 | <001 | <1 2| 258 | <001 | <001 | <1 1
17.2 <0.02 <0.02 6 110 1.9 <0.01 <0.01 1 20
242 | <0.01 | <0.05 <1 190 8.9 } Sample too small <1 1
3.3 <0.01 <0.01 <1 2 | 15.9 ]| to count 4 1
10.3 <90.01 <0.01 <1 1 22.9 <0.01 <0.01 5 15
17.3 <0.01 | <0.01 <1 2 | 29.9 <0.03 <0.05 6 110
22.3 <0.01 <0.01 1 10 6.10 | <0.01 <0.03 6 80
31.3 <0.01 <90.01 <1 30 16.10 <0.01 <0.01 5 70
7.4 <0.02 | <0.03 1 140 | 20.10 | <0.04 <0.04 7 110
14.4 | <0.02 <0.02 1 120 | 27.10 | <0.02 <0.03 25 100
21.4 | <o0.01 <0.02 <1 920 3.11 | <0.01 <0.01 5 40
28.4 <0.01 <0.01 <1 40 || 10.11 | <o.01 <0.02 8 180
5.5 <0.03 <0.05 19 200 | 17.11 | <o.01 <0.05 4 160
12.5 <0.02 <0.02 2 90 | 24.11 | <0.02 <0.08 6 180
19.5 <0,03 | <0.05 18 210 1.12 | <0.07 <0.11 35 240
29.5 <0.06 | <0.10 17 280 8.12 | <0.03 <0.16 19 230
2.6 | <0.04 <0.08 11 270 | 15.12 | <0.07 <0.10 27 270
9.6 | <0.02 <0.01 5 20 | 2112 | <o0.03 <0.09 21 320
16.6 | <o0.01 <0.01 8 1 2812 | <o.10 <0.09 17 240
23.6 | <0.01 <0.01 11 2
30.6 <0.01 <0.01 9 10 [Average| <0.02 <0.04 6.8
7.7 <0.01 <0.01 13 20 |Derived 3x10°
14.7 <0.01 <0.02 8 40 _f|™P-c

(continued) Fraction 2x 107

of m.p.c.|




TABLE 9a
WORONORA SAMPLES — WATER FROM TOLOFIN (E1.5) 1965

Radioactivity, pCi/ml

Radicactivity, pCi/ml

Date K Date K
1965 ioha G0y | pom | 1965 aione Qe d0) ppm
19.2 <0.09 <0.08 420 6.8 <0.04 <0.03 170
26.2 <0.08 <0.08 420 13.8 <0.04 <0.07 210
19.3 <0.02 <0,08 420 20.8 <0.03 <0.15 260
26:3 <0.04 <0.08 410 27.8 <0.03 <0.15 270
2.4 <0.09 <0.08 410 3.9 <0.01 <0.10 250
9.4 <0.,05 <0.08 450 10.9 <0.01 <0.14 270
15.4 <0.03 <0.06 270 17.9 <0.01 <0.22 240
23.4 <0.08 <0.12 360 24.9 <0.04 <0.04 250
30.4 <0.05 <0.09 350 1.10 <0.,05 <0.04 180
7.5 <0.02 <0.06 350 8.10 <0.06 <0.04 280
14.5 <0.03 <0.07 310 5.11 <0.02 <0.02 120
21.5 <0.04 <0.08 360 12.11 <0.05 <0.04 230
28.5 <0.02 <0.06 340 19.11 <0.05 <0,03 230
11.6 <0.02 <0.08 380 26.11 <0.05 <0.06 310
18.6 <0.,02 <0.02 400 3.12 <0.08 <0.07 280
25.6 <0.03 <0.03 210 10.12 <0.06 <0.08 300
2.7 <0,02 <0.06 160 17.12 <0.07 <0.04 280
9,7 <0.01 <0.19 220 23,12 <0.04 <0.04 340
16.7 <0.02 <0.10 290
23.7 <0.,01 <0.01 7 Average <0.06 <0.,06
30.7 <0,01 <0.08 120
(continued) r




TABLE 9b

WORONORA SAMPLES — WATER FROM TOLOFIN (E1.5) 1966

[ Date i Radioactivity, pCi/m! Date Radioactivity, pCi/ml
Gross
Sl e I N R I (Rl I S I L I
K-40) K-40)

4.2 <0.10 <0.13 430 || 30.8 <0.07 <0.09 310
11.2 <0.05 <0.05 430 2.9 <0.03 <0.05 70
18 2 <0.05 <0.01 480 2.9 <0.01 <0.07 210
25.2 <0.05 <0.11 350 16.9 <0.02 <0.11 260

4.3 <0.03 <0.12 350 23.9 <0.03 <0.13 260
11,3 <0.07 <0.11 400 7.10 <0.04 <0.10 320
18.3 <0.03 <0.05 330 14.10 <0,01 <0.07 320
25.3 <0.14 <0.17 380 21.10 <0.01 <0.05 260

1.4 <0.04 <0.08 260 28.10 <0.01 <0.04 280
15.4 <0.07 <0.07 360 4.11 <0.03 <0.05 320
22.4 <0.11 <0.03 410 11.11 <0.01 <0.01 5
29.4 <0.04 <0.01 80 18.11 <0.03 <0.01 40

6.5 <0.01 <0.01 310 24.11 <0.01 <0.07 25 80
13.5 <0.06 <0.04 270 2.12 <0.03 <0.03 14 140
205 <0.01 <0.08 250 9.12 <0.01 <0.03 13 120
27.5 <0.13 <0.09 310 16.12 <0.01 <0.12 9 190

3.6 <0.07 <0.03 340 22.12 <0.03 <0.16 11 210
10.6 <0.06 <0.09 350 30.12 <0.01 <0.09 6 290
17.6 <0.03 <0.09 20
24.6 <0.03 <0.23 140

1.7 <0.06 <0.12 220 || Average <0.01 <0.02 13

8.7 <0.25 <0.03 250
15.7 <0.02 <0.05 260 ||Derived 3 x 10*

22.7 <0.07 <0.05 280 || ™-P-C
29-7 ©0.09 <0.11 280 Fraction 4 x 10°*
5.8 <0.01 <0.12 320 ||of m.p.c.
19.8 <0.09 <0.11 320
{continued) .




TABLE 9¢
WORONOBA SAMPLES — WATER FROM TOLOFIN. (E1.5) 1967

Radioactivity, pCi/ml Radioactivity, pCi/ml
Date ' Date
1967 | Gt | gt | w7 SRRl Best | B3| m
(less (less
K-40) K-40)

6.1 <0.02 <0.04 3 260 25.8 <0.01 <0.02 2 60
13.1 <0.02 <0,07 2 340 1.9 <0.01 <0.01 2 100
13.3 <0.01 <0.01 2 3 8.9 <0.01 <0.03 1 2
17.3 <0.01 <0.05 3 30 15.9 <0.01 <0.01 7 10
22.3 <0.01 <g.02 | <1 50 22.9 <0.02 <0.02 9 100
31.3 <0.01 <0.03 3 140 29.9 <0.04 <0.03 6 140

7.4 <0.02 <0.03 1 170 6.10 <0.04 <0.08 5 230
14.4 <0.03 <0.02 <1 200 16.10 <0.02 <0.02 7 200
21.4 <0.05 <0.04 2 250 20.10 <0.03 <0.03 4 190
28.4 <0.02 <0.04 2 260 27.10 <0.02 <0.08 7 220

5.5 <0.08 <0.05 35 290 3.11 <0.04 <0.05 6 240
12.5 <0.04 <0.09 5 290 10.11 <0.04 <0.05 6 160
19.5 <0.05 <0.08 28 350 17.11 <0.05 <0.06 4 210
29.5 <0.02 <0.15 15 310 24,11 <0.09 <¢.12 7 260

2.6 <0.07 <0.06 7 300 1.12 <0.05 <0.09 12 290

9.6 <0.02 <0.02 12 110 8.12 <0.03 <0.13 13 300
16.6 <0.01 <0.01 9 40 15.12 <0.06 <0.08 25 300
23.6 <0.03 <0.02 10 60 21,12 <0.04 <0.07 15 370
30.6 <0.03 <0.09 15 20 28.12 <0.04 <0.13 18 240
7.7 <0.03 <0.03 6 110
14.7 <0.02 <0.06 10 150
21.7 <0.04 <0.06 2 210 Average <0.03 <0.05 7.8

2.8 <0.01 <0.06 4 i80

4.8 <0.05 <0.06 4 270 |Derived 3x10°
1.8 | <0.01 <0.01 2 10 | ™EB<
18.8 <0.01 <0.03 8 40 Fraction 3x 10"

J of m.p.c.
{continued)




TABLE 10a

WORONORA SAMPLES ~ ZOSTERA 1965

Radioactivity, pCi/g Fresh Weight

Station Date Gross Gross Gamma Emitters K Be
1965 | Alpha | Bert | S0 UL | Mesd | cogo | zmes ppm | ppm
K-40) MeV

Ei.0 26.2 4.6 2.2 0.008 0.05 0.3 1.1 0.8 1500 0.05
7.5 1.0 1.6 0.008 - 0.3 1.5 1.5 4100 0.02
6.8 1.6 1.0 0.010 0.02 - 0.5 - 2000 0.05
5.117 2.3 3.2 0.006 - 0.6 0.5 - 4600 0.05

Average 2.4 2.0 0.008 0.02 0.3 0.9 0.6
El5 26.2 1,9 1.4 0.006 0.02 0.2 0.4 0.5 2500 0.02
9.4 | 0.5 1.4 | 0.005 | - 0.2 0.4 0.6 3900 | 0.04
6.8 2.1 1.7 0.008 0.02 - 0.5 - 1800 0.08
19,11} 0.9 2.6 0.002 - 0.6 0.7 - 5800 0.02

Average 1.4 1.8 0.005 0.01 0.3 0.5 0.3




" TABLE 10b

WORONORA SAMPLES — ZOSTERA 1966

Radioactivity, pCi/g Fresh Weight

» ‘on | Date K Be
1966 if;ﬁ: g;‘::s Gamma Emitters . ppm ppm
(less Cr-51 Mn-54 Co-60 Ba/La-140
K-40)

El.0 . 1.2 1.6 - - 2.4 - 3700 G.04
1.4 1.7 1.6 - - 1.2 - 3200 0.03
2.5 1.7 0.8 - - 3.6 - 3600 0.02

3.6 2.9 <0,7 - - 3.9 -

30.6 2.1 2.0 - - 6.0 -

10.10 0.4 3.0 - - 4.4 trace

Average 1.8 1.5 - - 3.6 -
El.5 4.3 0.9 1.0 - 0.8 1.6 - 4100 0.03
1.4 1.4 1.4 - - 11 - 3700 0.02
2.5 1.2 1.1 - - 3.6 - 3100 0.02

3.6 3.2 <0.7 0.5 0.2 4.8 -

30.6 1.8 2.1 - - 7.0 -

10.10 0.3 3.1 - - 4.8 trace

Average 1.5 1.5 0.1 0.2 3.8 -
E2.9 1.4 1.2 <0.7 - 0.02 0.15 — 4000 0.03
2.5 0.8 <0.5 - - 0.4 - 3000 0.01

3.6 3.0 <0.7 - - 0.25 -

30.6 1.8 <0.5 - - 0.7 -

10.10 0.4 1.5 - ~ 0.6 trace

Average 1.4 <0.9 - - 0.4 -
E4.4 1.4 0.6 <0.7 - - - - 4400 0.02
2.5 1.0 ~0.5 - - 0.1 - 2900 0.03

3.6 2.2 <0.5 - - 0.25 -

30.6 0.9 <0.6 - - 0.35 -

10.10 0.4 1.3 - - 0.2 trace

Average 1.0 <0.8 - - 0.2 -
E5.8 1.4 1.2 <0.7 - - - - 3900 0.04
2.5 0.8 <0.6 - - 0.07 - 3300 0,03

3.6 1.2 <0.6 - - - -

30.6 0.8 0.8 - - trace -

10,10 0.8 <0.6 - - - -

Average 1.0 <0.7 - - 0.02 -




TABLE 10c

WORONORA SAMPLES — ZOSTERA 1967

Date Radioactivity, pCi/g Fresh Weight
Station
1967 Gross Alpha Gross Beta Gamma Emitters
(fess K-40) Co-60 0.5 MeV | Zr+Nb-95
El.0 22.3 1.6 1.1 2.1 trace trace
2.8 1.3 1.0 1.6 ! !
13.11 1.1 2.4 2.3 ’ !
Average 1.3 1.5 2.0 ! !
El.5 22,3 1.8 1.2 1.7 trace trace
2.8 1.4 1.2 1.2 ! !
13.11 1.9 2.5 1.3 " !
Average 1.7 1.6 1.4 ! !
E2.9 22.3 1.5 0.5 0.4 trace trace
2.8 1.0 0.9 0.4 ! !
13.11 1.8 1.6 0.4 ! ‘
Average 1.4 1.0 0.4 ! !
E4.4 22.3 1.3 0.3 0.2 trace trace
2.8 1.5 1.0 trace i !
13.1t 2.7 0.8 0.2 ! !
Average 1.8 0.7 0.1 ! !
E5.8 22.3 1.5 0.1 - trace trace
2.8 0.5 0.1 - ! !
13.11 1.9 1.4 trace ! !
Average 1.3 0.5 -




TABLE 11

WORONORA SAMPLES — MISCELLANEQUS 1965~1967

Radioactivity, pCi/g Fresh Weight

Station Sample | Date K Ca Be
Gross Gross (@) Gamma Emitters ppm ppm ppm
Alpha Beta
E3.7 Plankton |29, 4.65 0.09 0.45 -
plus
suspended
solids (b)
E3.7 Crabs 23, 8.65 1.5 0.6 trace Th-232+dtrs | 2000 41000 0.02
E0.8 Worms 18. 3.66 0.25 1.5 1.8 Co-60
rtace Th-232 +~dtrs
E0.8 Pippi 18. 3.66 1.2 2.4 0.7 Co- 60
fle sh 1.4 Zn-65
0.2 Cs-137
EQ.8 Pippi 18. 3.66 2.5 1.5 -
shell
E2.7 Plankd®d |20, 4.66| 3.7 3.1 0.15  0.14 MeV
0.4 Co-60
0.06 Zr +Nb-95
E3.7 Crabs 4, 3.66 1.0 1.8 trace Th-232 +dtrs| 2100 46000 0.02
E3.7 Crabs 15. 6.66 1.5 0.6 - 2000 44000 0.01
E3.7 Crabs 11.10.66 2.4 0.9 trace Th-232 +durs | 2200
E3.7 Crabs 3, 1.67 1.1 0.4 - 2400 41000 0.02
E3.7 Crabs 3. 4.67 2.8 0.7 - 2100 44000 0.02
E4.4 Crabs 10.11.67 1.7 0.6 trace Th-232 +ders| 2900 40000 0.03

(a) Not corrected for K-40 except for the crab sample results.

(b) The units here are pCi per mass of plankton and suspended solids

contained in one gallon of water,




TABLE 12a
TERRESTRIAL SAMPLES -~ GRASS 1965

Station

Radioactivity, pCi/g Fresh Weight

Date Gross K Ca
1965 giol?: Beta Sr-90 Gamma Emitters
P (less X-40) Ppm ppm
TO 28.1 <0.4 <1.8 0.2 0.05  0.14 MeV 7600 1800
0.15 0.5 MeV
0.10 Mn-54
15.4 | <0.4 3.7 0.8 0.15  0.14 MeV 14000 4400
0.8 0.5 MeV '
0.2 Mn-54
27.7 <0.8 3.6 0.7 0.02  0.14 MeV 4500 3000
0.6 0.5 MeV
0.6 Cs-137
0.2 Mn-54
111 | <0.2 <1.0 0.2 0.01  0.14 MeV 6700 1700
0.02 0.5 MeV
0.1 Cs-137
Ti.2 28.1 <1.0 <1.6 0.1 6300 200
8.4 <0.2 <1.1 0.1 5500 800
27.7 <0.7 1.2 0.2 5100 1800
2.11 { <0.1 <1.1 0.1 7400 800
T11 211 | <1.2 5.9 1.0 0.2 0.14 MeV 8300 3700
0.4 0.5 MeV
0.4 Mn-54
7.4 1.5 4.7 0.4 0.9 0.14 MeV 5100 2100
0.2 0.5 MeV
0.2 Mn-54
14.7 2.5 7.9 1.2 3900 3800
27.10 | <0.3 <1.1 0.1 4600 1000
T32 20.1 1.7 5.7 1.0 0.15  0.14 MeV 7000 2400
0.4 0.5 MeV
0.2 Mn-54
6.4 <1.2 14 1.8 0.4 0.14 MeV 2700 2500
0.8 0.5 MeV
0.5 Mn-54
13.7 4.7 5.4 0.5 0.08  0.14 MeV 3600 1300
0.3 0.5 MeV
0.7 Cs-137
0.1 Mn-54
28.10 0.3 <1.4 0.2 3300 700




TABLE 12b

TERRESTRIAL SAMPLES — GRASS 1966

Radiocactivity, pCis/g Fresh Weight

Station Date Gross Gross K Ca
1966 Alpha (lesge;:zio) S-90 Gamma Emitters ppm ppm
TO 9.2 0.5 2.8 0.5 0.04 0.14 MeV 7900 3600
0.15 0.5 MeV
0.05 Mn-54
0.5 Cs-137
18.4 1.0 1.7 0.4 0.04 0.14 MeV 8700 3500
0.2 0.5 MeV
0.03 Mn-54
0.4 Cs-137
11.7 5.1 3.6 0.3 0.03 0.14 MeV 6000 3800
0.2 0.5 MeV
0.5 Cs-137
17.10 0.8 1.9 0.4 0.2 0.14 MeV 5500
0.5 0.5 MeV
1.7 Zr +Nb-95
T1,2 7.2 1.0 <1.4 0.10 6000 1000
14.4 1.8 <1.7 0.02 9000 2000
11.7 4.4 1.3 0.07 6800 3900
17.10 0.5 <1.5 0.07 7200
Ti11l 9.2 1.7 4.1 0.6 4100 3000
13.4 3.8 3.2 0.6 | 0.07 0.14 Mev 10500 4400
0.5 0.5 MeV
0.05 Mn-54
0.8 Cs-137
5.7 2.1 3.1 0.4 3100 3600
6-10 0.4 1.6 0.2 5500
T32 8.2 0.8 1.8 0.4 0.02 0.14 MeV 6100 1800
0.05 0.5 MeV
0.2 Cs-137
14.4 4.4 3.7 0.8 0.05 0.14 MeV 8200 2900
0.4 0.5 MeV
0.04 Mn-54
0.6 Cs-137
7.7 5.4 7.0 0.3 0.1 0.14 MeV 5300 1800
0.2 0.5 MeV
0.5 Cs-137
12,10 0.25 <0.8 0.2 0.06 0.14 MeV 5000
0.1 0.5 MeV
0.4 Zr +Nb-95




TABLE 12¢

TERRESTRIAL SAMPLES — GRASS 1967

Radioactivity, pCi/g Fresh Weight

Station| Date Gross K Ca
1967 Gross Beta St-90 Gamma Emitters o .
Ph2 (less K-40) PP PP
TO 23.1 0.3 1.7 0.2 0.2 0.14 MeV 11000 2400
0.4 0.5 MeV
1.5  Zr+Nb-95
13 4 0.6 0.5 0.2 0.9 0.14 MeV 7200 1800
0.3 0.5 MeV
0.4 Zr+Nb-95
14.7 0.4 2.2 0.2 0.1 0.14 MeV 5700 2500
0.4 0.5 MeV
0.7 Zr+Nb-95
17.10 | 0.7 0.3 0.2 0.1 0.14 MeV 5400 1900
0.3  Zr+Nb-95
T1.2 | 23.1 1.5 1.9 0.1 17000 3700
13.4 1.9 0.6 0.1 5400 1000
19.7 0.9 1.5 0.1 6200 1400
31.10 1.4 2.7 0.1 6800 1400
T11 17.1 0.5 2.8 0.1 7200 1600
10.4 0.4 1.1 0.1 4500 1000
6,7 0.9 0.6 0.1 4900 2000
10.10 | 0.7 3.5 0.2 5500 2800
T32 18.1 2.5 11.5 1.1 0.5 0.14 MeV 12000 4400
0.9 0.5 MeV
4,0 Zrt+Nb-95
5.4 0.4 0.4 0.2 0.1  0.14 MeV 5100 900
0.1 0.5 MeV
0.1 Zt+Nb-95
4.7 1.4 1.5 0.4 0.1 0.14 MeV 5300 2100
0.5 0.5 MeV
0.3  Zr+Nb-95
11.10 | 0.2 0.6 0.2 0.1 0.14 MeV 4100 850

0.1 0.5 MeV
0.3  Zr+Nb-95




TABLE 13a

TERRESTRIAL SAMPLES — MILK 1965

Radioactivity, pCi/g Fresh Weight
Station Date Gross Gross Beta K Ca
Cs-137 Se-90
1965 Alpha (less K-40) ppm ppm
T3 2.2 <0,01 <g0.3 0.054 0.014 1800 1000
9.4 <0.01 <0.6 0.044 0.028 1700 1200
16,7 <0.01 <0.2 0.037 0.016 1500 1400
3,11 <0.,02 <0.2 0.030 0.012 1600 1300
T11 21.1 <0.01 <0.2 0.019 0.006 1500 900
7.4 <0.01 <0.4 0.017 0.003 1600 1100
14,7 <0.01 <0.4 0.011 0.009 1600 1100
27.10 ~0.01 <0,2 0.017 0.001 1700 1000
T32 20.1 <0.01 <0.3 0.017 0.006 1900 900
6.4 <~0.02 <0.4 0.014 0.006 1500 1000
13.7 <~0.01 ~0.4 0.013 0.006 1800 1100
28.10 <0.02 <0.2 0.026 0.006 1800 1100
Averages
T3 0.041 0.017
T11 and T32 0.017 0.005
Fractions of
derived m.B,c.(a)
T3 0.002 0.02
T11 and T32 0.0008 0.005

(a)

Derived maximum permissible concentrations taken from Bryant (1966)




TABLE 13b

TERRESTRIAL SAMPLES — MILK 1966

Radioactivity, pCi/g Fresh Weight
Station Date Gross Gross Beta K Ca
1966 Alpha | (less K-40) Cs-137 5:-90 ppm ppm
T3 9.2 .01 <0.2 0.030 0.007 1800 1200
18.4 0.01 <0.1 0.027 0.010 1600 1300
8.7 0.07 <0.1 0.017 0.007 1600 1100
20.10 0.03 <0.2 0.023 0.007 1600 1000
TI1 9.2 0.01 <0.2 0.016 0.005 2100 1400
13.4 <0.01 <0.1 0.005 0.003 1600 1100
5.7 <0.02 <0,2 0.004 0.004 1500 1100
6.10 0.01 <0.1 0.013 0.003 1700 1000
T32 8.2 0.02 <0.2 0.017 0.003 1600 1100
4.4 <0.01 <0.1 0.013 0.003 1800 1100
7.7 <0.01 <0.2 0.008 0.005 1900 1300
12.10 <p.01 <0.1 0.018 0.003 1800 1200
Averages
T3 0.024 0.008
T1l and T32 0.012 0.003
Fractions of
derived m.p.c(®
S & R 0.001 0.01
T11 and T32 0.0005 0.003

(a) Derived maximum permissible concentrations taken from Bryant (1966)




TABLE 13¢

TERRESTRIAL SAMPLES — MILK 1967

Dat Radioactivity. pCi/g Fresh Weight
ate
Station Gross Alpha | Gross Beta ) . K Ca
1967 (less K-40) Cs-137 Sr-90 ppm ppm
T3 27.1 < 0,01 < 0.1 0.021 0.009 1600 1200
19.4 < 0.01 < 0.2 0.039 0.012 1600 1600
13.7 <0.02 0.4 0.024 0.009 1500 1200
19.10 < 0.02 <~ 0.2 0.026 0.007 1500 1100
TI1 i7.1 0.07 - 0.1 0.013 0.003 1600 1100
10.4 < 0.01 <0.1 0.023 0.0047 1600 1100
6.7 < 0,01 ~ 0.6 0.011 0.005 1500 1100
10.10 <0.01 < 0.3 0.013 0.003 1200 1060
T3z 18.1 ~0.01 < 0.1 0.024 0.004 1900 1100
5.4 <0.01 0.3 0.017 0.003 1300 1200
4.7 <0.02 <g.1 0.014 0.004 1700 1000
11.10 <0.01 <0.2 0.014 0.003 1600 1100
Averages
T3 0.028 0.009
T11 and T32 0.016 0.004
Fractions of )
derived m.p.c.'"
T3 0.001 0.01
TI11 and T32 0.6005 0.004

.a) Derived maximum permissible concentrations taken from Bryant (1966).




- 12 0 o'y 0'¢ AN 6'¢ 1444 99°C '8 91 £9°01°8¢
A 6°¢ 9'0 [} 670 9¢z1 €9°01°8Z ©3 €9°L "¢1
8°0 ¥z €0 £°6 8’0 a1 < 18¥ €9°L €1 031 C9°% 79
0z g1 | 44 A4 09 A ¥ 9% "9 91 ¢9°T 02
L' <9 9 ¢y L L Al YoL €971 "0Z ©1 ¥9°01°¥F1 [ANS
£°0 0t - 't ¥ 61 ¥l 474 99T "6 ©31¢9°01°LT
6'0 148 $0 1’8 01 699 €9°01°LZ ©3 C9°L “¥1
¥°0 1 rA) 9°8 60 £ B¢ 139 €9°L "¥T1 031 CO°F £
¥'1 8'Z €1 61 1y 8¢ 14 €< 9% L 01 69T "IT
aoeI - ¢ ¥< 6y 9t 195 4 1484 £9°1 "TZ ©3 ¥9°01°¢1 11
- 6’1 - 0°¢ 81 01¢ 99°C "L 01 ¢9°1T°¢
L0 8¢ L0 9L L0 £16 €97IT'Z ©1 €9°L '02
6°0 't £°0 9 ¥ o'y €8s €9°L "0Z o1 €9°F "1
91 198 4 0'1 1T e €L LL 06¢ €Oy "CT 03 ¢9'T "8Z
'z pe AN AN 4 6’y oy 9% BLS S9°'1 '87 21 %9°01°91 oL
PC-UW | ASW S0 | ASW 710 LET-5D 06-15 ool sy (s3vr0d)
WMMMMWQMM poOTIa g UOIIdI[OD uoTIRIg

Lep/,w/10d ‘Lanioeorpey

C96T NIVY — SHTANWYS TVIYLSIYYIL

ey T1dV.L




61 't "0 6t 61 L 1 9¢11 89°1 "€T ©3 L9701 T1
[ 6'1 'l ¥'Z I't L 870 888 LOOTTTIT 03 L9°L ¥
<o 90 €0 L0 8°0 c 80 A L9°L "y ©01/9% ¢
L'y ¥ LT ¥ 1 L81 L9V "¢ ©031/9°¢ £
'L 97 670 6'¢ 9% It 'l £9T1 L9°¢ "L 93 {9°'T 81 Z¢el
33en L0 "0 L°g 81 14 €0 8L 89'T "6Z 031 /9701701
94 £z 91 <z ¥1 L 670 0201 £9°0T°0T 23 L9°L 9
s0En s0ED 20EN <0 0 Z 80 LLE £9°L "9 01/9% ..o._.
Lz <1 €Z L 80 691 £9°% "0T 03/9°¢ L
89 | I'1 9t AR 4 1°0 gr11 L9°€ 'L 03 /9T LI ITL
V1 0'I rA 28 £ 9 1 666 89°F "0t ©3 [9°01°LY
6°¢ 1z 1z LT 1°Z 8 ¥'0 LEVI L97OTLY 03 L9, "0O1
¥o 60 ¥0 i'T 60 Z 0 cig L9°L 0T ©3 L9°% “¢1
¥l 6°9 £z 14 0y £61 L9V €1 03 [9°¢C 6
€6 £'9 I°¢ 89 9°9 [ ¥4 I'¢ 66Tt L9E "6 03 L9°T "€Z 01
C6-AN +3Z [APW S0 | ASH ¥T70 LET-SD 06-15 seore MMMM (Gamed)
wm“wm“mm poriad woroaren | woneag

Aep/,wm/10d Litariseorpey

L96T NIVY — SHTdNVS TVINLSTYIAL
%1 319Vl




144 - 0°¢ 0¥ vy £ 87 0L CeZl | 99°T "81 031 99°0T°Z1
zz 71 06 e 07 zZ1 AL 70T 99°01°ZT ©2 99°6 "9
0L 1°¢ 61 €1 €0 8LI 99°6 "9 ©199°L "L
- - 01 - A <0 0z <1 98y 99°L "L ©199°% “p1
- - ¢¢ - e _ 61 €°¢ 61¢ 99°% "¥1 02 99°T '8 Z6L
¢l - ¢y 0'¢ 4 9y 12 90 T9FT | L9°1 “L1 0399°01°Z1
€9 4 08 £¢ v1 170 8¥1 99°01°C1 01 99°6 9
8z €T 1 01 €0 8%¢ 99°6 "9 ©0399°L °¢C
- ~ 8'1 ~ - $'0 0T I'I> 1434 99°L "¢ ©3199°F% €I
- - 984 - ALY 1 z'9 61 99°% €1 91997 6 1L
143 - A 14 Ly 0 <y <1 1921 | £9°T "€z 03 99°01°L1
08 L0 0¢ <t 6T o1 81 661 99'01°LT ©2199°6 L
61 ¢ ¢ LT ¢L z°0 : 90y | 996 'L ©3 997, 1T
- - "1 - <1 I'1 C0¢ I'T> 678 99°L "T1 01 99°% "81
98¢ | 99°% "81 0199°Z L oL
SGAN+IZ|0FT-21/2d| ASW S0 | ASN $I°0 | LEI-SD 06-18 mmww Muww MHMMMN ,
Fop/.w/15d Fmaniseotey lejurey po1Iad uorid’yred uoryeig

9961 NIV — SHTANVS TVIULSHY YL
apT 3719Vl




TABLE 15

TERRESTRIAL SAMPLES — MISCELLANEOUS 19651967

Radioactivity, pCi/g Fresh Weight

Station Date Sample K Be

Gross Gross

Alpha Beta Gamma Emitters ppm ppm

(less K-40)

T4.1 8. 4.65|Cabbages <0.03% <0.2 0.01 Cs-137 1900 0.0002
T2.3 9. 3.66|Tomatoes <0.05 <0.5 - 2900 0.0002
T4.1 9. 3.66| Beans <0.03 <0.3 - 2500 -
T2.3 29. 3.67] Tomatoes <0.01 <0.4 - 2800 -
T4.1 13. 4.67| Beans 0.01 <0.3 - 2300 0.001




TABLE 16
TERRESTRIAL SAMPLES —~ SOLID WASTE BURIAL GROUND 1966—1967

Radioactivity,pCi/g Fresh Weight
Location Sample Date Gross Gross Gamma Emitters K Be
Alpha Beta (a) _ ppm ppm
North Acacia 9. 3.66 0.6 1.7 0.25 0.14 MeV 3500 0.01
0.30 0.5 MeV
0.03 Mn-54
0.40 Cs-137
West Acacia 9. 3.66 0.4 <1.0 4400 0.01
East Acacia 9. 3.66 0.25 <0.6 0.05 0.14 MeV 3700 0.004
0.07 0.5 MeV
0.01 Mn-54
0,09 Cs-137
Vest Acacia i1, 1.67 0.5 1.7 0.1 0.ll4 MeV 3800 0.006
0.2 0.5 MeV
0.9 Zr +Nb-95
North Acacia 11, 1.67 0.3 2.2 0.1 6.14 MeV 4100 0.004
0.4 0.5 MeV
1.1 Zzi +Nb-95

pCi/litre
Bote Hole 1 Ground-water [ 11, 1,67 2.3 1.4 -
! " 3-5 Ground-water 11: 1.67 5.8 4.0 -
! * 6-7-8 Ground-water { 11, 1.67 2,7 2.5 -
! ‘10 Ground-water | 11, 1.67 5.5 2.5 -
“ " SH1-2 |Ground-water| 11. 1.67 | 4.4 2.2 -

(a) including K-40 for water results; excluding it for vegetation.




TABLE 17
TERRESTRIAL SAMPLES — EFFLUENT PIPELINE 1967

Radioéctivity,pCi/g Fresh Weight
Location Date Sample K
. 1967 ﬁf;ﬁ: ggzs Gamma Emitters ppm
(less K-40)
Near scour valve 25.10 Soil 12 11 trace Cs-137 3300
No. 3
trace Co-60
trace Th-232 +dtrs
2nd joint from river 25.10 Soil p] 7 0.8 Cs-137 1200
trace Th-232 +dtrs
Joint above scour 14.11 Soil 150 300 600 Co-60 3000
valve No. 5
100 Cs-137
. trace Th-232 +dtrs
Near scour valve 14,11 Gymea 0.5 2.8 0.2 0.14 MeV 4900
No. 4 Lily
0.1 0.5 MeV
0.5 Co-60
trace Zr+Nb-95




TABLE 18

WORONORA SAMPLES: ANNUAL AVERAGES EXPRESSED AS FRACTIONS

OF THE DERIVED MAXIMUM PERMISSIBLE CONCENTRATIONS (a)

Fraction of m.p.c.

Sample Radioisotope
and m.p.c. 1965 1966 1967
Water H-3 30 oCi/ml
EQ 8 x 107 2x 10
El.5 4x 10" 3x 10"
Oyster Flesh Zn-65, 1000 pCi/g
E4.4 | 1x10* 2x 10 1l x 10"
E5.8 2x 10° 1x10° -
Hawkesbury - - -
Sr-90 1 pCi/g
E4.4 lx10°° <1x 107 <2x 10
E5.8 <1x 107 <2x107° <2x 107
Hawkesbury 1x10° <1 x 107 <1x 107
Fish Co-60 500 pCi/g - 2x 10 1x10*
(average of all Sr-90 1 pCi/g 3x 1072 9x 107° 8 x 10°?
samples)
Beach Sand gross alpha
{average of all - 3000 pCi/g 1x 10°? 2x 10°? 1x10°?
samples) gross beta
2500 pCi/g 1 x 10 5 x 10! 5 x 1071

(a)

Derived maximum permissible concentrations are taken from Fry (1966).




TABLE 19

MILK SAMPLES: ANNUAL AVERAGE STRONTIUM 90 AND

CAESIUM 137 CONTENTS AND FRACTIONS OF THE DERIVED

MAXIMUM PERMISSIBLE CONCENTRATIONS (a)

1965 1966 1967 1965 1966 1967
Sampling
Station Annual average content
pCi 5-90/g Ca pCi Cs-137/g K
T3 (Menai) 15 7 7 27 15 18
T11 (Campbell- 5 3.5 3.5 11 5 10
town)
. T32 (Richmond) 6 3.5 3.5 14 8 11
Fréctions of derived m.p.c. (a)
T3 1.8x10* ax10* 9x 107 1.4 x 1073 8 x 10" 9x 10
T11 6x 107 4x10°* 4x10°? 7 x 10 3x 10°* 5x 10
T32 7x107° 4x107° 4x10° 8 x 107" 4x 10" Gx107°

(a)

Derived maximum permissible concentrations (Bryant 1966):

St-90 0.8 nCi/g Ca
Cs-137 20 nCi/g K




TABLE 20
LIMITS OF DETECTION OR PERCENTAGE ACCURACY

Measurement
Sample gf;ﬁg %[:tsas Sr-90 K Be Ca
Activity Activity

Estuary water 0.02 0.04 '
Oyster flesh 0.05 0.4 0.001 3% 10% 5%
Whole fish 0.1 0.3 6.001 5% 10%
Bottom sand 0.5 0.4 0.001 5% 10%
Beach sand 0.5 0.4 3% 10%
Zostera 0.1 0.5 0.002 5% 10% 5%
Crab 0.4 0.4 5% 10%
Grass 0.1 0.3 0.01 5% 10% 5%
Milk $¢.003 0.3 0.001 5% 10% 5%
Rain 5% 5%
Vegetables 0.01 0.1 5% 10% 5%

Note: Units are those used in the tables of results.
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